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\  S80CIATI0N,  the  act  of  associating,  or  consti- 
tuting a  society,  or  partnership,  in  order  to  carry 
on  some  scheme  or  affair  with  more  advantage.— -The 
word  is  Latin,  associatio ;  and  compounded  of  ad^  to, 
and  jocjb,  to  join. 

Association  of  Ideas f  is  where  two  or  more  ideas 
constantly  and  immediately  follow  or  succeed  one  ano- 
ther in  the  mind,  so  that  one  shall  almost  infallibly  pro* 
dace  the  other,  whether  there  be  any  natural  relation 
between  them  or  not.     See  Metaphysics. 

Where  there  is  a  real  affinity  or  connexion  in  ideas, 
it  is  the  excellency  of  the  mind,  to  be  able  to  collect, 
compare,  and  range  them  in  order,  in  its  inquiries :  but 
where  there  is  none,  nor  any  cause  to  be  assigned  for 
their  accompanying  each  other,  but  what  is  owing  to 
mere  accident  or  habit,  this  unnatural  association  be- 
comes a  great  imperfection,  and  is,  generally  speaking, 
a  main  cause  of  error,  or  wrong  deductions  in  reasoning. 
Thus  the  idea  of  goblins  and  sprights,  it  has  been 
observed,  has  really  no  more  affinity  with  darkness  than 
with  light ',  and  yet  let  a  foolish  maid  inculcate  these 
ideas  often  on  the  mind  of  a  child,  and  raise  them  there 
together,  it  is  possible  he  shall  never  be  able  to  separate 
them  again  so  long  as  lie  lives,  but  darkness  shall  ever 
hrin^  with  it  those  frightful  ideas.  With  regard  to 
this  instance,  however,  it  must  at  the  same  time  be  ob- 
served, that  the  connection  alluded  to  appears  far  from 
being  either  unnatural  or  absurd*  See  the  article  Ap- 
parition. 

Such  wrong  combinations  of  ideas,  Mr  Locke  shows, 
are  a  great  cause  of  the  irreconcileable  opposition  be- 
tween the  different  sects  of  philosophy  and  religion :  for 
we  cannot  imagine,  that  all  who  hold  tenets  different 
from,  and  sometimes  even  contradictory  to,  one  ano- 
ther, should  wilfully  and  knowingly  impose  upon  them- 
selves, and  refuse  truth  offered  by  plain  reason:  but 
some  loose  and  independent  ideas  are,  by  education, 
custom,  and  the  constant  din  of  their  party,  so  coupled 
in  Uieir  minds,  that  they  always  appear  there  together : 
these  they  can  no  more  separate  in  their  thoughts, 
than  if  they  were  but  one  idea,  and  they  operate  as  if 
they  were  so.  This  gives  sense  to  jargon,  demonstra- 
tion to  absurdities,  consistency  to  nonsense,  and  is  the 
foundation  of  the  gjwatest,  and  almost  of  «11  the  errors 
tn  the  world. 

Association  forms  a  principal  part  of  Dr  Hartley's 

nechanical  theory  of  the  mind.     He  distinguishes  it 

into  synchronous  and  snccessive;  and  ascribes  onr  simple 
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and  complex  ideas  to  the  influence  of  thb  principle 
or  habit.  Particular  sensations  result  from  previous  ^ 
vibrations  conveyed  through  the  nerves  to  the  mednU 
lary  substance  of  the  brain  f  and  these  are  so  intimate- 
ly associated  together,  that  any  one  of  them,  when  im^ 
pressed  alone,  shall  be  able  to  excite  in  the  mind  the 
ideas  of  all  the  rest.  Thus  we  derive  the  ideas  of  natural 
bodies  from  the  association  of  the  several  sensible  qua* 
lities  with  the  names  that  express  them,  and  with  each 
other.  The  sight  of  part  of  a  large  building  suggests 
the  idea  of  the  rest  instantaneously,  by  a  synchronous 
association  of  the  parts  ;  and  the  sound  of  the  words, 
which  begin  a  familiar  sentence,  brings  to  remembrance 
the  remaining  parts,  in  order,  by  successive  associatioik 
Dr  Hartley  maintains,  that  simple  ideas  run  into  com- 
plex ones  by  association ;  and  apprehends,  that  by  pur- 
suing and  perfecting  this  doctrine,  we  may  some  time 
or  other  be  enabled  to  analyze  those  complex  ideas,  that 
are  commonly  called  the  ideas  of  reflection^  or  intel' 
lectual  ideas  J  into  their  several  component  parts,  i.  e. 
into  the  simple  ideas  of  sensation  of  which  they  consist^ 
and  that  this  doctrine  may  be  of  considerable  use  in  the 
art  of  logic,  and  in  explaining  the  various  phenomena 
of  the  human  mind. 

Association  of  PariiamenL  In  the  reign  of  King 
William  III.  the  parliament  entered  into  a  solemn  as* 
sociation  to  defend  his  Majesty's  person  and  government 
against  all  plots  and  conspiracies  j  and  all  persons  bear- 
ing offices  civil  or  military,  were  enjoined  to  subscribe 
the  association  to  stand  by  King  William,  on  pain  of 
ibrfeitures  and  penalties,  &.c*  by  stat.  7  and  8  W.  IIL 
c.  27. 

Association^  African*  This  is  an  institution  which 
was  formed  in  the  year  1788,  for  the  purpose  of  pro- 
moting discoveries  in  the  interior  parts  of  Africa.  Out 
of  the  number  of  the  members,  of  which  Uiis  society 
consists,  five  are  elected  for  the  management  of  its  funds 
and  correspondence,  and  for  the  appointment  of  persons 
to  whom  the  missions  are  assigned.  MrXedyard  was 
the  first  who  was  sent  out,  for  accomplishing  the  object 
t>f  the  society.  He  andertook  the  adventurous  task, 
of  traversing  from  east  to  west,  the  widest  part  of  the 
African  continent,  in  the  latitude  which  was  ascribed 
to  the  Niger ;  and  with  this  view  he  arrived  at  Cairo 
in  August  1788.  But  before  his  projected  journey 
commenced,  he  died,  and  the  hopes  that  were  enter- 
tained of  this  enterprising  and  persevering  traveller 
were  disappointed^    Mr  Lucas  was  next  chosen  b^  tho 
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Association  commit  tee.  In  October  1788,  he  embarked  for  Tri- 
,  i;  poll  ;  and  he  was  instructed  to  proceed  over  the  desert 
Atfcoi.'act.  (jf  Zaara  to  Fezzan,  to  collect  all  the  information  that 
could  be  obtained,  respecting  the  interior  of  the  Afri- 
can continent,  and  to  transmit  it  by  way  nf  Tripoli. 
He  was  then  to  return  by  way  of  Gambia,  or  the  cqast  of 
Guinea.  But  his  peregrination*  terminated  at  Mesurata. 
The  difiicultiea  and  dangers  which  presented  themselves 
deterred  him  from  proceeding  farther.  He  transmitted 
to  the  society  ol^ly  the  result  of  his  conferences  with 
the  traders  to  Fe zzan,  with  whom  he  was  travelling  ^ 
and  soon  after  returned  to  England. 

The  society  still  persevered  in  its  object,  and  in  the 
year  1790,  appointed  Major  Houghton,  ivith  instruc* 
tlons  in  sail  for  the  mouth  of  the  Gambia,  and  to  tra- 
verse the  country  from  west  to  east.  He  arrived  on 
the  coast  in  November  the  same  year,  immediately 
commenced  his  journey,  ascended  the  river  Gambia  to 
Medina,  900  miles  distant  from  his  mouth,  and  thence 
proceeded  to  Bambouk,  and  to  the  adjoining  kingdom 
of  Kasson,  where,  in  September  the  year  following,  he 
unfortunately  terminated  his  traveb  with  his  life,  near 
to  the  town  of  Jam. 

Mr  Park  was  engaged  by  the  society  in  the  same 
service  in  1795,  and  pursuing  the  route  of  Major 
Houghton,  more  successfoUy  explored  the  banks  of  the 
Niger,  to  Sego  and  to  Siila,  the  first  of  that  great  line 
of  populous  cities  which  divide  the  southern  from  the 
northern  deserts  of  Africa.  The  information  which 
Mr  Park  collected,  during  his  ad  venturous  journey,  was 
communicated  to  the  society  in  1798.  In  a  second 
journey,  commenced  in  1 805,  this  enterprising  traveller 
perished,  after  having  reached  the  Niger  j  but  the  cir- 
cumsiances  of  his  death  have  not  been  ascertained  with 
perfect  certainty. 

Mr  Homeroan,  who  had  offered  himself  to  the 
eomroittee  in  1796,  departed  from  London  in  July 
1797,  and  proceeding  by  Cairo,  commenced  his  journey 
westward  with  the  caravan,  in  September  1798.  In 
November  following,  he  arrived  at  Mourzouk  in  Fez- 
zan, from  which  his  last  despatches  to  the  society  were 
transmitted  by  way  of  Tripoli,  but  no  accounts  of  his 
death  ever  reached  the  society. 

John  L.  Burckhardt,  the  son  of  a  citizen  of  Basle  in 
Switzerland,  was  engaged  by  the  society  in  180S. 
After  some  preparatory  steps,  he  set  out  in  March 
1809.  He  remained  two  years  and  a  half  at  Aleppo; 
thence  he  went  to  Egypt.  Unfortunately  no  caravan 
set  out  for  the  interior  of  Africa  for  a  series  of  years. 
He  was  thus  disappointed  in  his  leading  object ;  but  he 
made  two  journeys  up  the  Nile,  and  visited  Mecca, 
Medina,  and  Mount  Sinai.  Diseases  brought  on  by 
fatigue  and  the  climate,  at  length  put  a  period  to  his 
Ufe  in  September  1817.     See  Africa,  Supplement. 

Assoilzie,  in  Law^  to  absolve  or  free. 

ASSONANCE,  in  Rhetoric  and  Poetry,  a  term 
used  where  the  words  of  a*  phrase  or  a  verse  have  the 
same  sound,  or  termination,  and  yet  ntake  no  proper 
rhyme.  These  are  usually  accounted  vicious  in  English  \ 
tliough  the  Romans  sometimes  used  them  with  elegan- 
cy \  as,  Milttem  comparavit^  exercitum  ordinavit,  aciem 
lustravit, 

ASSONANT  RHYMES,  is  a  term  partieularly  ap- 
plied to  a  kind  of  verses  common  among  the  Spaniards, 
where  a  resemblance  of  sound  serves  insteaid  of  a  nato- 
xrI  rhyme*    Thua  ligera^  cubierta^  (terra f  mew^  may 
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answer  each  other  in  a  kind  of  assonant  rhyme,  ha-  j^^ 
ving  each  an  e  in  the  penult  syllable,  and  an  a  in  the  Amu 
last.  ^ 

ASSUAN    See  Syene. 

ASSUMPSIT,  in  the  Law  of  England^  a  voluntary 
or  verbal  promise,  whereby  a  person  assumes,  or  takes 
upon  him  to  perform  or  pay  any  thing  to  another. 

A  promise  is  in  the  nature  of  a  verbal  convenant,  and 
wants  nothing  but  the  solemnity  of  writing  and  sealing 
to  make  it  absolutely  the  same.  If  therefore  it  be  to 
do  any  explicit  act,  it  is  an  express  contract,  as  much 
as  any  covenant  ^  and  the  breach  of  it  is  an  equal  in- 
jury. The  remedy  indeed  is  not  exactly  the  same : 
since,  instead  of  an  action  of  covenant,  there  only  lies 
an  action  upon  the  case,  for  what  is  called  an  assump^ 
sit  or  undertaking  of  the  defendant  i  the  failure  of  per* 
forming  which  is  the  wrong  or  injury  done  to  the 
plaintiff,  .the  damages  whereof  a  jury  are  to  estinuite 
and  settle.  As,  if  a  builder  promises,  undertakes, 
or  assumes  to  Caius,  that  he  will  build  and  cover  his 
house  within  a  time  limited,  and  fails  to  do  it )  Caius 
has  an  action  on  the  case  against  the  builder  for  this 
breach  of  his  express  promise,  undertaking,  or  as- 
sumpsit 'y  and  shall  recover  a  pecuniary  satisfaction  for 
the  injury  sustained  by  such  delay-  So  also  in  the 
case  of  a  debt  by  simple  contract,  if  the  debtor  pro- 
mises to  pay  it  and  does  not,  this  breach  of  promise 
entitles  the  creditor  to  his  action  on  the  case,  instead 
of  being  driven  to  an  action  of  debt.  Thos  likewise  a 
promissory  note,  or  note  of  hand  not  under  seal,  to 
pay  money  at  a  day  certain,  is  an  express  assumpsit  ^ 
and  the  payee  at  common  law,  or  by  custom  and  act 
of  parliament  the  indorsee,  may  recover  the  value  of 
the  note  in  damage,  if  it  remains  unpaid.  Some 
agreements  indeed,  though  never  so  expressly  made,  are 
deemed  of  so  important  a  nature,  that  they  ought  not 
to  rest  in  verbal  promise  only,  which  cannot  be  proved 
but  by  the  memory  (which  sometimes  will  induce  the 
perjury  of  witnesses.  To  prevent  which,  the  statute 
of  frauds  and  perjuries,  29  Car.  11.  c.  3.  enacts,  that 
in  the  five  following  cases  no  verbal  promise  shall  be 
sufficient  to  ground  an  action  upon,  but  at  the  least 
some  note  or  memorandum  of  it  shall  be  made  in 
writing,  and  signed  by  the  party  to  be  charged  there- 
with :  I.  Where  an  executor  or  administrator  promises 
to  answer  damages  out  of  his  own  estate.  3.  Where 
a  man  undertakes  to  answer  for  the  debt,  default,  or 
miscarriage,  of  another.  3.  Where  any  agreement  ia 
made  upon  consideration  of  marriage.  4.  Where  any 
contract  or  sale  is  made  of  lands,  tenements,  or  heredi- 
taments, or  any  interest  therein.  5.  And  lastly,  where 
there  is  any  agreement  that  is  not  to  be  performed  with- 
in a  year  from  the  making  hereof.  In  all  these  cases 
a  mere  verbal  assumpsit  is  void. 

From  these  express  contracts  the  transition  is  easy  to 
those  that  are  only  implied  by  law.  Which  are  snch  as 
reason  and  justice  dictate,  and  which  therefore  the  law 
presumes  that  every  man  has  contracted  to  perform  ; 
and,  upon  this  presumption,  makes  him  answerable  to 
such  persons  as  suffer  by  his  non-performance. 

Thus,  I.  If  I  employ  a  person  to  transact  any  busi- 
ness for  me,  or  perform  any  work,  the  law  implies  that 
I  undertook,  or  assumed,  to  pay  him  so  much  as  his 
labour  deserved  ;  and  if  I  neglect  to  make  him  amends, 
he  has  a  remedy  for  his  injury  by  bringing  his  action 
nn  the  case  upon  thia  implied  assumpsit:  wherein  be  it 
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itiMftpBt  at  iibertj  to  suggest  that  I  promised  to  pay  him  so 
mach  as  ho  reasonabty  deserved,  and  then  to  aver  that 
hii  troable  was  really  worth  such  a  particular  sum, 
which  the  defendant  has  omitted  to  pay.  But  this 
Tslaation  of  his  trouble  is  submitted  to  the  determina- 
lion  of  a  jury  \  who  will  assess  such  a  sum  in  damages 
IS  they  think  he  really  merited.  This  is  called  an  ac^ 
sumpsit  on  a  quantum  meruit, 

a.  There  is  also  an  implied  assumpsit  on  a  quantum 
eafebai^  which  is  very  similar  to  the  former  ^  being  only 
where  one  takes  up  goods  or  wares  of  a  tradesman, 
without  expressly  agreeing  for  the  price.  There  the 
law  concludes,  that  both  parties  did  intentionally  agree 
that  the  real  value  of  the  goods  should  be  paid  j  and  an 
action  on  the  case  may  be  brought  accordingly,  if  the 
vendee  refuses  to  pay  that  value. 

3.  A  third  species  of  implied  assumpsit  is  when  one 
has  had  and  received  money  belonging  tO  another  with- 
oat  any  valuable  consideration  given  on  the  receiver's 
part }  for  the  law  construes  this  to  be  money  had  and 
received  for  the  use  of  the  owner  only  ^  and  implies 
Uiat  the  peroon  so  receiving,  promised  and  undertook  to 
acconnt  for  it  to  the  true  proprietor.  And,  if  he  un- 
justly detains  it,  an  action  on  the  case  lies  against  him 
for  the  breach  of  such  implied  promise  and  undertaking; 
and  he  will  be  made  to  repair  the  owner  in  damages* 
equivalent  to  what  he  has  detained  in  such  violation  of 
his  promise.  This  is  a  very  extensive  and  beneficial 
remedy,  applicable  to  almost  every  case  where  the  de- 
fendant has  received  money  which  ex  tequo  et  bono  be 
onght  to  refund.  It  lies  for  money  paid  by  mistake,  or 
on  a  consideration  which  happensi  to  fail,  or  through 
imposition,  extortion,  or  oppression,  or  where  undue  ad- 
vantage is  taken  of  the  plaintiflfs  situation. 

4.  vV^here  a  person  has  laid  out  and  expended  his 
own  money  for  the  use  of  another  at  his  request,  the  law 
implies  a  promise  of  repayment,  and  an  action  will  lie 
on  this  assumpsit. 

5.  Likewise,  fifthly,  upon  a  stated  account  between 
two  merchants,  or  other  persons,  the  law  implies  that 
he  against  whom  the  balance  appears  has  engaged  to 
pay  to  the  other ;  though  there  be  not  any  actual 
promise.  And  from  this  implication  it  is  frequent  for 
actions  on  the  case  to  be  brought,  declaring  that  the 
plaintiff  and  defendant  had  settled  their  accounts  toge- 
ther, itistmul  computassent  (which  gives  name  to  this 
species  of  assumpsit)  \  and  that  the  defendant  engaged 
to  pay  the  plaintiff  the  balance,  but  has  since  neglect- 
«fd  to  do  it.  But  if  no  account  has  been  made  up, 
then  the  legal  remedy  is  by  bringing  a  writ  of  account^ 
de  computOi  commanding  the  defendant  to  render  a  just 
account  to  the  plaintiff,  or  show  the  court  good  cause 
to  the  contrary.  In  this  action,  if  the  plaintiff  suc- 
ceeds, there  are  two  judgments;  the  first  is,  that  the 
defendant  do  account  {jquod  computet)  before  auditors 
appointed  by  the  court  \  and  when  such  account  is 
finished,  then  the  second  judgment  is,  that  he  do  pay 
the  plaintiff  so  much  as  he  is  found  in  arrear. 

6.  The  last  class  of  contracts,  implied  by  reason  and 
construction  of  law,  arises  upon  this  supposition,  that 
everj  one  who  undertakes  any  office,  employment, 
trust,  or  duty,  contracts  with  those  who  employ  or  in- 
trust him,  to  perform  it  with  integrity,  diligence,  and 
skill :  and  if  by  his  want  of  either  of  those  qualities  any 
injury  accrues  to  individuals,  they  have  therefore  their 
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remedy  in  damages  by  a  special  action  on  the  clue.  A  Ai^^umpsit 
few  instances  will  fully  illustrlite  this  matter.  If  an  R 
officer  of  the  public  is  guilty  of  neglect  of  duty,  or  a  Assiimp. 
palpable  breach  of  it,  of  non-feasance,  or  of  mis-feasance  \ 
as,  if  the  sheriff  does  not  execute  a  writ  sent  to  him, 
or  if  he  wilfully  makes  a  false  return  thereof;  in  both 
these  cases  the  party  aggrieved  shall  have  on  action  on 
the  case  for  damages  to  be  assessed  by  a  jury.  If  a 
sheriff  or  gaoler  suffers  a  prisoner  who  is  taken  upon 
mesne  process  (that  is,  during  the  pendency  of  a  suit) 
to  escape,  he  is  liable  to  an  action  on  the  case*  But  if, 
after  judgment,  a  gaoler  or  sheriff  permits  a  debtor 
to  escape,  who  is  charged  in  execution  for  a  certain 
sum  ;  the  debt  immediately  becomes  his  own,  and  he 
is  compellable  by  action  of  debt^  being  for  a  sum  li- 
quidated and  ascertained,  to  satisfy  the  creditor  in  his 
whole  demand.  An  advocate  or  attorney  that  betray 
the  cause  of  their  client,  or,  being  retained,  neglect 
to  appear  at  the  trial,  by  which  the  cause  miscarries, 
are  liable  to  an  action  on  the  case,  for  a  reparation  to 
their  injured  client.  There  is  also  in  law  always  an 
implied  contract  with  a  common  innkeeper,  to  secure 
his  guest^s  goods  in  his  inn  ;  with  a  common  carrier  or 
barge- master,  to  be  answerable  for  the  goods  he  car- 
ries ;  with  a  common  farrier,  that  he  shoes  a  horse  well, 
without  laming  him ;  with  a  common  tavlor,  or  other 
workman,  that  he  performs  his  business  in  a  workman- 
like manner :  in  which  if  they  fail,  an  action  on  the 
case  lies  to  recover  damages  for  such  breach  of  their 
general  undertaking.  Also,  if  an  innkeeper,  or  other 
victualler,  hangs  out  a  sign  and  opens  his  house  for  tra-* 
vellers,  it  is  an  implied  engagement  to  entertain  all 
persons  who  travel  that  way  ;  and  upon  tbb  universal 
assumpsit  an  action  on  the  case  will  lie  against  him  for 
damages,  if  he  without  good  reason  refuses  to  admit  a 
traveller.  In  contracts  likewise  for  sales,  if  the  seller 
doth  upon  the  sale  warrant  it  to  be  good,  the  law  an- 
nexes a  tacit  contract  to  this  warranty,  that  if  it  be 
not  so,  he  shall  make  compensation  to  the  buyer ;  else 
it  is  an  injury  to  good  faith,  for  which  an  action  on  the 
case  will  lie  to  recover  damages. 

ASSUMPTION,  a  festival  in  the  Bomish  church, 
in  .honoar  of  the  miraculous  ascent  of  the  Virgin  Mary 
into  heaven  :  the  Greek  church,  who  also  observe  this 
festival,  celebrate  it  on  the  15th  of  August  with  great 
ceremony. 

Assumption,  in  Logic^  is  the  minor  or  second  pro- 
position, in  a  categorical  syllogism. 

Assumption  is  also  used  for  a  consequence  drawn 
from  the  proposition  whereof  an  argument  is  composed. 

Assumption,  an  island  in  North  America,  in  the 
gulf  of  St  Lawrence,  at  the  mouth  of  the  great  river  of 
the  same  name.  It  is  covered  with  trees.  W.  Long. 
60.  40.  N.  Lat.  49.  30. 

Assumption,  a  large  and  handsome  town  of  Proper 
Paraguay,  on  the  river  of  the  same  name  in  South  Ame- 
rica. It  is  a  bishop^s  dee,  is  well  peopled,  and  seated  in 
a  country  fruitful  in  com  and  fruits,  whose  trees  are  al- 
ways green.  There  is  likewise  a  quantity  of  pjtsture, 
and  the  air  is  temperate  anS  salutary.  W.  Long.  58. 
40.  S.  Lat.  24.  50. 

ASSUMPTIVE  ARMS,  in  Heraldry^  are  such  as  a 
person  has  a  right  to  assume,  with  the  approbation  of 
bis  sovereign,  and  of  the  heralds :  thus,  if  a  person 
who  has  no  right  by  blood,  and  has  no  coat  of  arms 
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AtiBnaM  shall  captivate  id  any  lawful  war  any  gentleman,  no« 
I ,  bleman,  or  prince,  he  and  his  heirs  are,  in  that  case, 
>  ^"7"*-^^  entitled  to  bear  the  shield  of  that  prisoner  for  ever. 

ASSURANCE,  or  Insurance,  in  Commerce.  See 
Insurance.  See '  also  Assurance  in  the  Supple- 
ment. 

ASSUROB,  a  merchant,  or  other  person,  who  makes 
out  a  policy  of  assurance,  and  thereby  insures  a  ship, 
house^  or  the  like. 

ASSUS,  or  Assos,  in  Ancient  Geography^  a  town  of 
Troas  (though  by  others  supposed  to  be  of  Mysia),  and 
the  same  with  ApoUooia  (Pliny)  \  but  difierent  from 
the  Apol Ionia  on  the  river  Rhyndacus.  Ptolemy  places 
it  on  the  sea-coast,  but  Strabo  more  inland  \  if  he  does 
not  mean  the  head  of  an  inland  bay,  as  appears  from 
Diodoms  Siculus.  It  was  the  country  of  Cleanthes 
the  Stoic  philosopher,  who  succeeded  Zeno.  St  Luke 
and  others  of  St  PauPs  companians,  in  his  voyage 
(Acts  XX.  13.  14  ),  went  by  sea  from  Troas  to  As^os  : 
but  St  Paul  went  by  land  thither,  and  meeting  them 
at  Assos,  they  all  went  together  to  Myteleue.  It  is  now 
«  called  Bairam.     £•  Long.  26.  20.  N.  Lat.  39.  lo. 

ASSYRIA,  an  ancient  kingdom  of  Asia,  concern- 
ing the  extent,  commencement,  and  duration  of  which, 
historians  differ  greatly  in  their  accounts.  Several  an- 
cient writers,  in  particular  Ctesias  and  Diodorus  Sicu- 
lus, have  affirmed,  that  the  Assyrian  monarchy,  un- 
der Ninns  and  Semiramis,  comprehended  the  greater 
part  of  the  known  world.  Had  this  been  the  case,  it 
is  not  likely  that  Homer  and  Herodotus  would  have 
omitted  a  fact  so  remarkable.  The  sacred  records  in- 
.  timate,  that  none  of  the  ancient  states  or  kingdoms 
were  of  considerable  extent  %  for  neither  Chedorlaomer, 
nor  any  of  the  neighbouring  princes,  were  tributary  or 
subject  to  Assyria ;  and  we  find  nothing  of  the  greatness 
or  power  of  this  kingdom  in  the  history  of  the  judges 
and  succeeding  kings  of  Israel,  though  the  latter  king- 
dom was  oppressed  and  enslaved  by  many  different 
powers  in  that  period.  It  is  highly  probable,  therefore, 
that  Assyria  was  originally  of  small  extent.  According 
to  Ptolemy,  it  was  bounded  on  the  north  by  Armenia 
Major  \  on  the  WeKt  by  the  Tigris  \  on  the  south  by 
Sosiana  \  and  on  the  east  by  Media. 

It  is  probable,  that  the  origin  and  revolutions  of  the 
Assyrian  monarchy  were  as  follows.-— The  founder  of 
it  was  Ashur,  the  second  son  of  Shem,  who  went  out 
of  SJiinar,  either  by  the  appointment  of  Nimrod,  or 
to  elude  the  fury  of  a  tyrant  \  conducted  a  large  body 
•f  adventurers  into  Assyria ;  and  laid  the  foundation  of 
Fk^tm^*  Nineveh  (Gen.  x.  11.).  These  events  happened  not 
"^  ''  long  after  Nimrod  had  established  the  Cbaldsean  mo- 
narchy, and  fixed  his  residence  at  Babylon.  The  Per- 
lian  historians  suppose  that  the  kings  of  Persia  of  the 
first  dynasty  were  the  same  with  the  kings  of  Assyria, 
of  whom  Zohah,  or  Nimrod,  was  the  founder  of  Babel. 
(Herbelot  Orient.  Bibl.  v.  Bagdad).  It  does  not,  how- 
ever appear,  that  Nimrod  reigned  in  Assyria.  The 
kingdoms  of  Babylon  and  Assyria  were  originally  di- 
■liact  and  separate  (Micab,  v.  6.)  \  and  in  this  state 
tliey  remained  until  Ninus  conquered  Babylon  and 
made  it  tributary  to  the  Ass3rrian  empire.  Ninus  the 
successor  of  Asher  (Gen.  x.  Ii.  Diod.  Sic.  lib.  x.), 
Iieized  on  Chaldsea,  after  the  death*  of  Nimrod,  and 
vnited  the  kingdoms  of  Assyria  and  Babyfon.  This 
great  prince  is  said  to  have  subdued  Asia^  Persia^  Media, 
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Egypt,  &c.  If  he  did  so,  the  effects  of  his  conquests  Auwi 
were  of  no  duration  \  for  in  the  days  of  Abraham,  we ' 
do  not  find  that  any  of  the  neighbouring  kingdoms 
were  subject  to  Assyria.  He  was  succeeded  by  Se- 
miramis 'j  a  princess  of  an  heroic  mind  \  bold,  enter- 
prising, fortunate  \  but  of  whom  many  fabulous  things 
have  been  recorded.  It  appear,  however,  that  there 
were  two  princesses  of  the  same  name,  who  flourished  at 
very  different  periods.  One  of  them  was  the  consort  of 
Ninus  \  and  the  other  lived  five  generations  before  Ni- 
tocris  queen  of  Nebuchadnezzar  (Euseb.  Cbron.  p.  58. 
Herod,  lib.  i.  c.  184.).  This  fact  has  not  been  attend- 
ed to  by  many  writers. 

Whether  there  was  an  uninterrupted  series  of  kings 
from  Ninus  to  Sardanapalus,  or  not,  is  still  a  question. 
Some  suspicion  has  arisen,  that  the  list  which  Ctesias  has 
given  of  the  Assyrian  kings  is  not  genuine  ;  for  many 
names  in  it  are  of  Persian,  Egyptian,  and  Grecian  ex- 
traction. 

Nothing  memorable  has  been  recorded  concerning  the 
successors  of  Ninus  and  Semiramis.  Of  that  effemi- 
nate race  of  princes  it  is  barely  said,  that  they  ascend<>^ 
ed  the  throne,  lived  in  indolence,  and  died  in  their  pa^ 
lace  at  Nineveh.  Diodorus  (lib.  ii.)  relates,  that,  in 
the  reign  of  Teu tames,  the  Assyrians,  solicited  by  Priam 
their  vassal,  sent  to  the  Trojans  a  supply  of  20,000 
foot  and  200  chariots,  under  the  command  of  Memnon, 
son  of  Titbonos  president  of  Persia  :  But  the  truth  of 
his  relation  is  rendered  doubtful  by  the  accounts  of  other 
writers. 

Sardanapalus  was  the  last  of  the  ancient  Assyrian- 
kings.  Contemning  hie  indolent  and  voluptuous  coursa 
of  life,  Arbaces,  governor  of  Media,  withdrew  his  al- 
legiance, and  rose  up  in  rebellion  against  him.  He  wa» 
encouraged  in  this  revolt  by  the  advice  and  assistance^ 
of  Belesis,  a  Chaldean  priest,  who  engaged  (he  Baby- 
lonians to  follow  the  example  of  the  Medes.  These 
powerful  provinces,  aided  by  the  Persians  and  other  al- 
lies, who  despised  the  effeminacy,  or  dreaded  the  ty- 
ranny of  their  Assyrian  lords,  attacked  the  empire  on 
all  sides.  Their  most  vigorous  efforts  were,,  in  the  be- 
ginning, unsuccessful.  Firm  and  determined,  however, 
in  their  opposition,  they  at  length  prevailed,  defeated 
the  Assyrian  army,  besieged  Sardanapalus  in  his  capital^ 
which  they  demolished,  and  became  masters  of  the  em- 
pire, B.  C.  821. 

After  the  death  of  Sardanapalus,  the  Assyrian  empire 
was  divided  into  three  kingdoms,  viz.  the  Median,  As- 
syrian, and  Babylonian.  Arbaces  retained  the  supreme 
power  and  authority,  and  fixed  bis  residence  at  Ecba* 
tana  in  Media.  He  nominated  governors  in  Assyria 
and  Babylon,  who  were  honoured  with  the  title  ot 
kings^  while  they  remained  subject  and  tributary  to  the 
Median  monarchs,  Belesis  received  the  government 
of  Babylon  as  the  reward  of  .his  services;  and  Phu( 
was  intrusted  with  that  of  Assyria.  The  Assyrian  go- 
vernor gradually  enlarged  the  boundaries  of  his  king- 
dom, and  was  succeeded  by  Tiglath-pileser,  Salmana- 
and  Sennacherib,   who  asserted  and  maintained 
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their  independency.  After  the  death  of  Assar-haddon^ 
the  brother  and  successor  of  Sennacherib,  the  kingdom 
of  Assyria  was  split,  and  annexed  to  the  kingdoms  of 
Media'  and  Babylon.  Several  tributary  princes  after- 
wards reigned  in  Nineveh  j  but  no  particular  account 
of  them  is  found  ia  the  annals  of  aucient  nations.     We- 
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Aftfm  bemf  no  more  of  the  kings  of  Assyria^*  but  of  those  of 
I  BahyloD.  Cyaxares  king  of  Media  assisted  Neba- 
"*'*'  p  chadoezzar  king  of  Babylon,  in-  the  siege  of  Nineveh^ 
which  they  took  and  destroyed,  B.  C.  6o6.  The 
Chaldean  or  Babylonish  kingdom  was  transferred  to 
the  Modes,  after  the  reign  of  Nabonadius,  son  of  £vil- 
itoerodach,  and  grandson  of  Nebuchadnezzar,  He  is 
styled  Belshazzar  in  the  sacred  records,  and  was  con- 
quered by  Cyrus,  B.  C.  538. 

ASSYTHMENT.     See  Assithment. 

ASTA,  an  inland  town  of  Liguria,  a  colony  (Pto- 
lemy) 00  the  river  Tanarus  :  now  jistu  £.  Long.  &• 
15.  N.  Lat.  44.  40. 

AsTA  Regia^  a  town  of  Bsetica,  (Pliny)  \  situated 
at  the  mouth  of  tlie  Bsetis  which  was  choked  up  with 
nud,  to  the  north  of  Cadiz :  16  miles  distant  from  the 
port  of  Cadiz,  (Antonine).  Its  ruins  show  its  former 
g^reatncss.  Its  name  is  Phcenician,  denoting  vl  frith  or 
arm  of  the  sea,  on  which  it  stood.  It  is  said  to  be  tbe 
sme  with  Xera  \  which  see. 

ASTABAT,  a  town  of  Armenia,  in  Asia,  situated 
near  tbe  river  Aras,  1 2  miles  south  of  Nakshivan.  Tbe 
bmd  about  it  is  excellent,  and  produces  very  good 
wine. .  There  is  a  root  peculiar  to  this  country,  called 
romat ;  which  runs  in  the  ground  like  liquorice,  and 
series  for  dyeing  red.  It  is  very  much  used  all  over 
the  Indies,  and  in  it  they  have  a  great  trade.  £•  Long^ 
46.  30.  N.  Lat.  39.  o. 

ASTANDAt  in  antiquity,  a  royal  courier  or  mes* 
senger,  the  same  with  angarus.— King  Dkrius  of 
Persia  is  said  by  Plutarch,  in  his  book  en  the  fortune 
of  Alexander,  to  have  ibrmerly  been  an  astanda, 

ASTAEOTH,  or  Ashtaroxh,  in  antiquity,  a 
goddess  of  the  Sidonians.— The  word  is  Syriac,  and 
simifies  theep^  especially  when  their  udders  are  turgid 
with  milk.  From  the  fecundity  of  these  animals,  which 
ID  Syria  continue  to  breed  a  long  time,  they  formed 
the  notion  of  a  deity,  whom  they  called  Astaroth^  or 
AitarU.     See  AsTARTE. 

AsTAROTH^  in  Ancient  Geography^  the  royal  resi* 
deuce  of  Og  king  of  Bashan  \  whether  the  same  with 
Astaroth  Carnaim,  is  matter  of  doubt :  if  one  and  the 
same,  it  follows  from  Eusebius^s  account,  that  it  lay  in 
Bashan,  and  to  the  east  of  Jordan,  because  in  the  con* 
fines  of  Arabia. 

ASTART£«  in  Pasan  mythology,  (the  singular  of 
Astaroth),  a  Phoenician  goddess,  called  in  scripture 
the  queen  of  heaven^  and  the  goddess  of  the  Sidonians. 
•-Solomon,  in  compliment  to  one  of  his  queens^  erect* 
ed  an  altar  to  her.  In  the  reign  of  Ahab,  Jezebel  cau« 
sed  h^  worship  to  be  performed  with  much  pomp  and 
ceremony  \  she  had  400  priests  \  tbe  women  were  em- 
ployed in  weaving  hangings  or  tabernacles  for  her; 
and  Jeremiah  observes,  that  '*  the  children  gathered 
the  wood,  the  fathers  kindled  tbe  fire,  and  the  women 
kneaded  the  dough,  to  make  cakes  for  the  queen  of 
heaven.** 

ASTARTE,  in  Ancient  Geograp^  a  city  on  the  other 
side  Jordan  ;  one  of  the  names  of  Rabbath  Ammon^  in 
Arabia  Petrsca^  (Stephanos). 

AST£ISM,  in  Rhetoric^  a  genteel  irony,  or  hand- 
some way  of  deriding  another.  Such,  e.  gr.  is  that  of 
Virgil: 

^faHavium  non  adit^  amet  tua  carmina^  Maw\  S^;c%^ 
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Diomed  places  the  eharacterlstic  of  this  figure,  or  spe-  Atuiva 
cies  of  irony,  in  that  it  is  not  gross  and  rustic,  but  in-  ^  AtulL 
genious  and  polite. 

AST£LL,  Mart,  an  English  lady  who  was  an 
eminent  writer,  was  born  at  Newcastle-upon-Tyne  in 
the  year  1668.  Her  father,  who  was  a  merchant, 
committed  the  education  of  his  daughter  to  her  uncle, 
who  was  a  clergyman.  Convinced  of  the  general  in- 
jury done  to  young  ladies  at  that  period  by  the  defi- 
ciency of  their  education,  he  taught  her  the  Latin  and 
French  languages,  and  instructed  her  in  the  principles 
of  logic,  mathematics,  and  natural  philosophy..  Ha- 
ving spent  20  years  of  her  life  in  Newcastle,  she  re- 
tired to  London,  where  she  continued  the  pursuit  of 
her  studies  ;  and,  deeply  affected  with  the  genend  ig^- 
norance  of  her  sez>  she  employed  the  first  fruits  of  her 
pen  to  rouse  them  to  a  proper  emulation,  in  a  work, 
**  A  serious  Proposal  to  the  Ladies,  wherein  a  Method 
is  oftered  for  the  Improvement  of  their  Minds,'*  print* 
ed  in  i2mo«  at  London  1697.  Tbe  chief  object  of 
that  book  was  to  erect  a  seminary  for  female  educa- 
tion. A  certain  lady,  supposed  to  be  the  queen,  form* 
ed  the  design  of  devoting  io,ooqI.  to  this  honoorabW 
purpose }  but  Bishop  Burnet  having  suggested,  that  it 
would  have  too  much  the  appearance  of  a  nunnery,  the 
design  did- not  take  eSect. 

Disappointed  in  the  article  of  marriage  with  an  emi- 
nent clergyman,  she  next  wrote  a  book  entitled  **  Re- 
flections on  Marriage,*'  which  was  published  in  1700. 
This  lady  was  a  zealous  advocate  for  the  religions 
system  commonly  called  orthodox  ;  and  in  politics,  de^ 
fended  the  doctrine  of  nonresistance.  About  this  time 
she  published  some  controversial  pieces,  among  which 
are  tbe  following :  '*  Moderation  truly  stated  j"  *'  A 
Fair  Way  with  the  Dissenters  ^"  **  An  Impartial  £n<* 
quiry  into  the  causes  of  the  Rebellion ;"  and  **  A  Vin-^ 
dication  of  the  Royal  Martyrs  ^"  all  printed  in  410 
in  1704.  Her  most  finished  performance  was,  **  The 
Christian  religion  as  professed  by  a  Daughter  of  th* 
Church  of  England,"  published  in  1705,  in  a  large 
octavo  volume.  Dr  Waterland  speaks  of  this  book  in 
very  favourable  terms  j  and  such  was  the  intrepidity  of 
this  lady,  that  she  has  attacked  both  Locke  and  Tillo^> 
sen  in  the  controversial  part.  In  the  evening  of  her 
life  Mrs  Astell  was  attacked  with  the  severe  disease  of 
a  cancer  in  her  breast  \  the  amputation  of  which  she 
bore  with  singular  fortitude.  At  the  advanced  age  of 
63  she  died  in  the  year  173U 

Mrs  Astell  appears  to  have  been- a  weman  5f  irncom* 
mon  talents  as  a  writer  and  scholar )  rigid  in  her  prin- 
ciples, and  austere-  in  her  manners.  Since  a  new  era 
of  female  educatioa  liaa  commenced^  such  an-  author 
as  Mrs  Astell  would  have  attracted  little  notice  \  but 
at  a  period  of  society  .when  fiew  women  could  read,  and 
scarcely  any  could  write,  U:  waa  highly  honourable  for 
a  female  to  auggest  hints,  however  imperfect,  for  th^ 
improvement  offemale  education.  It  may  farther  be 
remarked,  that  it  deserves  to  be  mentioned^  that  about 
a  century  .ago. a  lady  informed  the  public  by  her  pen, 
that  "  woraeo,«  who  ought  to  be  retired,  are  for  this 
Viason  designed  for  speculation,'^  and  that  "  great  im* 
provemeats  might  be  made  in  the  sciences,  were  nol^' 
women  enviously  excluded  from  this  their  proper  busi- 
ness.'^ Deeming  her  time  more  valuable  than  to  be 
wasted  by  trifling  ^sitors,  and.  abhorring  the  practice 
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AstftI     of  teaching  servants  to  lie,  she  woalH  humorously  ac- 
(1        cost  such  visitors  by  saying,  **  Mrs  Astell  is  not  at 
Anirifl.    home/'     {Gen.  Biog.). 
'  ASTER,  Starwort.     See  Botaky  Indes. 

Aster,  or  Stella  Marina^  in  Zoology,  See  AsTE- 
RiAS,  Helminthology  Ifidex. 

ASTERABAD,  a  small  province  in  the  north-east 
part  of  Persia,  sometimes  included  in  that  of  Mazan- 
deran.  It  is  bounded  by  the  Caspian  sea  on  the  west, 
by  lofty  mountains  on  the  south,  on  the  north  by  the 
river  Ashor,  and  extends  to  the  j8th  degree  of  longitude 
on  the  east.  It  nearly  coincides  with  the  ancient  Hyr- 
cania,  and  is  the  native  province  of  the  present  king 
of  Persia.  It  is  a  mountainous  country,  in  some  parts 
fruitful,  in  others  sandy  and  barren.  Asterabad  is  thfe 
chief  town.     £.  Long.  54.  N.  Lat.  36.  50. 

ASTERIA,  in  Zoology,  a  name  by  which  some  au- 
thors have  called  ihe  falco  palumbarius,  or  goshawks 
See  Falco,  Ornithology  Index. 

AsTERiA  is  also  the  name  of  a  gem,  usually  called 
the  cat^s  eye^  or  oculus  catt^  It  is  a  very  singular  and 
very  beautiful  stone,  and  somewhat  approaches  to  th« 
nature  of  the  opal,  in  having  a  bright  included  colour, 
which  seems  to  be  lodged  deep  in  the  body  of  the  stone^ 
and  shifts  about,  as  it  is  moved,  in  various  directions  ; 
but  it  diflVrs  from  the  opal  in  all  other  particulars, 
especially  in  its  want  of  the  great  variety  of  colours 
seen  in  that  gem,  and  in  its  superior  hardness.  It  is 
usually  found  between  the  size  of  a  pea  and  the  breadth 
of  a  sixpence }  is  almost  always  of  a  semicircular  form, 
broad  and  flat  at  the  bottom,  and  rounded  and  convex 
at  the  top }  and  it  is  naturally  smooth  and  polished.  It 
has  only  two  colours,  a  pale  brown  and  a  white  ^  the 
brown  seeming  the  ground,  and  the  white  playing  about 
in  it,  as  the  fire  colour  in  the  opal.  It  is  considerably 
hard,  and  will  take  a  fine  polish,  but  is  usually  worn 
with  its  native  shape  and  smoothness.  It  is  found  in 
the  East  and  West  Indies,  and  in  Europe.  The  island 
of  Borneo  afibrds  some  very  fine  ones,  but  they  are 
usually  small  ;  they  are  very  common  in  the  sands  of 
rivers  in  New  Spain  :  and  in  Bohemia  they  are  not  on- 
frequently  found  immersed  in  the  same  masses  of  jaspet 
with  the  opal. 

AsTERiA  is  also  the  name  of  an  extraneous  fossil, 
called  in  English  the  star-stone.  The  fossils  are  small, 
short,  angular,  or  sulcated  columns,  between  one  and 
two  inches  long,  and  seldom  above  a  third  of  an  inch 
in  diameter :  composed  of  several  regular  joints  ^  when 
separated,  each  resembles  a  radiated  star.  They  are, 
not  without  reason,  supposed  to  be  a  part  of  some  sea^ 
fish  petrified,  probably  the  asterias  or  sea-star.  The  aste* 
ria  is  also  called  astriies,  astroites,  and  asieriscus.  They 
may  be  reduced  to  two  kinds  :  those  whose  whole  hi* 
dies  make  the  form  of  a  star  ;  and  those  which  in  the 
whole  are  irregular,  but  are  adorned  as  it  were  with 
constellations  in  the  parts.  Dr  Lister,  for  distinction's 
sake,  only  gives  the  name  asteria  to  the  former  sort, 
distinguishing  the  latter  by  the  appellation  of  astroi" 
tes  ;  other  naturalists  generally  use  the  two  indiscrimi- 
nately. The  asteria  spoken  of  by  the  ancients,  appears 
to  be  of  this  latter  kind.  The  quality  of  moving  in 
vinegar,  as  if  animated,  is  scarce  perceivable  in  the 
astroites,  but  is  signal  in  the  asteria.  The  former  must 
be  broken  in  small  pieces  before  it  will  movej  but  the, 
latter  will  move^  not  only  in  a  /ifhole  joint,  bpt  in  two 
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or  three  knit  together.     The  curious  frequently  meet    Asteri 
with  these  stones  in  many  parts  of  England :  at  Cfey-        0 
don  in  Oxfordshire  they  are  found  rather  larger  than  ^Attraci 
common,  but  of  a  softer  substance  j  for,  on  being  left  a  ~ 

small  space  of  time  in  a  strong  acid,  they  may  easily 
be  separated  at  the  joints  in  small  plates. 

ASTERIAS,  Star-fish,  or  Sea-star.  Sec  Hel- 
minthology  Index, 

Asterias,  the  ancient  name  of  the  bittern.  Se« 
Ardea,  Ornithology  Index. 

ASTERISK,  a  mark  in  form  of  a  star  (*),  placed 
over  a  word  or  sentence,  to  refer  the  reader  to  the  mar* 
gin,  or  elsewhere,  for  a  quotation,  explanation,  or  the 
like. 

ASTERIUS,  or  Asturius,  a  Roman  consul,  in  ^4^ 
We  have  under  his  name,  **  A  Conference  on  the  Old 
and  New  Testament,'*  in  Latin  verse  :  in  which  eacb 
strophe  contains,  in  the  first  verse,  an  historical  fact  in 
the  Old  Testament^  and  in  the  second,  an  application 
of  that  fact  to  some  point  in  the  New. 

ASTERN,  a  sea  phrase,  used  to  signify  any  thing 
at  some  distance  behind  the  ship ;  being  the  opposite 
of  Ahead,  which  signifies  the  space  before  her.  See 
Ahead. 

ASTEROPODIUM,  a  kind  of  extraneous  fossil,  of 
the  same  substance  with  the  asterise  or  star-stones,  to 
which  they  serve  as  a  base.  See  Asteria  and  Star- 
stone. 

ASTHMA.    See  Medicine  Index. 

ASTI,  a  city  of  Montferrat  in  Italy,  seated  on  the 
Tanara,  and  capital  of  the  county  of  the  same  name. 
It  is  a  bishop*8  see,  and  well  fortified  with  strong  walls 
and  deep  ditches  ^  and  is  divided  into  the  city,  borough, 
citadel,  and  castle,  which  contain  altogether  22,000  in* ' 
habitants.  There  are  a  great  many  churches  and  con- 
vents, as  well  as  other  handsome  buildings  j  and  its  ter- 
ritory is  well  watered,  beautiful,  and  fruitful.  It  was 
'repeatedly  taken  and  retaken  by  the  French  and  Au- 
striaus  during  the  late  wars.  E.  Long.  8.  15.  N.  Lat. 
44.  58. 

ASTIGI,  In  Ancient  Geography,  a  colony,  and  con- 
ventus  juridicus,  of  Bsetica,  sumamed  Augusta  Firma, 
situated  on  the  Singulus,  which  falls  into  the  Bsetis  } 
called  also  Cohnia  Astigitana  (Pliny) :  Now  -Ecya, 
midway  between  Seville  and  Cordova.  W.  Long.  5^. 
N.  Lat.  37.  20. 

ASTOMI,  in  anthropology,  a  people  feigned  with- 
out mouths.  Pliny  speaks  of  a  nation  of  Astomi  in 
India,  who  lived  only  by  the  smell  or  effluvia  of  bodies 
taken  in  by  the  nose. 

ASTORGA,  a  very  ancient  city  of  Spain,  in  the 
kingdom  of  Leon,  with  a  bishop^s  see,  is  seated  on  the 
river  Tuerta,  and  well  fortified  both  by  art  and  nature* 
It  stands  in  a  most  agreeable  plain,  about  150  miles 
north-west  of  Madrid.  There  are  excellent  trouts  in 
the  river.     W.  Long.  6.  20.  N.  Lat.  42.  20. 

ASTB  ACAN,  a  province  of  Russia,  and  the  most 
easterly  part  of  Europe  ^  bounded  on  the  north  by  Bul- 
garia and  Baskiria ;  on  the  south  by  the  Caspian  sea  ; 
on  the  west,  by  the  Volga,  which  divides  it  from  the 
Nagayan  Tartars  and  Don  Cossacks ;  and  on  the  east, 
by  the  great  ridge  of  mountains  which  part  it  from 
Great  Tartary.  The  province  extends  from  the  46th 
to  the  5 2d  degree  of  latitude.  The  summer  is  long, 
and  intensely  hot :    the  winter  continues  about  three 
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moathf  so  teyere,  that  the  Volga  is  frozen  hard  enough 
'to  bear  loaded  sledges.  The  soil  is  rich  and  fertile  > 
Vol  the  Tartars  who  inhabit  it  are  strangers  to  agricuU 
tore.  On  the  western  and  southern  sides  of  the  Volga, 
are  heaths  of  a  prodigious  extent,  sandy,  desert,  and 
uncukivated ;  theee,  however  produce  vast  quantities 
of  fine  transparent  salt  in  pits,  where  the  sun  bakes  and 
incrottates  it  to  the  thickness  of  an  inch  on  the  surface 
of  the  water.  There  are  pits  in  the  neighbourhood  of 
Astracan  which  yield  this  excellent  salt  in  such  abun- 
dance, t^t  any  person  may  carry  it  off,  paying  at  the 
rate  of  one  farthing  a  poost,  which  is  equal  to  forty 
pounds.  The  metropolis,  Astracan,  is  situated  with- 
in the  boundaries  of  Asia,  on  an  island  called  DoIgoi\ 
about  60  English  miles  above  the  place  where  the  Vol. 
ga  diaembogaes  itself  into  the  Caspian  sea.  The  city 
derives  its  name  from  Hadgee  Tarkan,  a  Tartar,  by 
whom  it  was  founded.  It  was  conquered  by  Iwan  Ba- 
silowitz,  recovered  by  the  Tartars  in  the  year  1668, 
and  retaken  by  the  czar,  who  employed  for  this  pur- 
pose a  great  number  of  flat- bottomed  vessels,  in  which 
be  transported  bin  forces  down  the  Volga  from  Casan. 

The  city  of  Astracan  is  about  two  miles  and  a  half 
in  circumfifrence,  surrounded  by  a  brick  wall,  which 
is  now  IB  a  ruinous  condition  :  but,  if  we  comprehend 
the  suburbs,  the  circuit  will  be  near  five  miles.  The 
nnmber  of  inhabitants  amounts  to  70,000,  including 
Armenians  and  Tartars,  as  well  as  a  few  Persians  and 
Indians.  The  garrison  consists  of  six  regiments  of  the 
best  Boedan  troops,  who,  when  this  place  was  alarm- 
ed firom  the  side  of  Persia,  had  in  the  adjacent  plain 
erected  a  great  number  of  small  batteries,  to  scour  the 
fields,  and  obstract  the  approach  of  the  enemy.  The 
booses  of  Astracan  are  built  of  wood,  and  generally 
mean  and  inconvenient.  The  higher  parts  of  the  city 
command  a  prospect  of  the  Volga,  which  is  here  about 
three  miles  in  breadth,  and  exhibits  a  noble  appear- 
ance. The  marshy  lands  on  the  banks  of  it  render  the 
plaee  very  sickly  in  the  summer :  the  earth,  being  im« 
pregnated  with  salt,  is  extremely  fertile,  and  prodiices 
abondance  of  fruit,  the  immoderate  use  of  which  is  at- 
tended with  epidemical  distempers.  Sickness  is  like- 
wise the  consequence  of  those  annual  changes  in  the 
atmosphere  produced  by  the  floods  in  spring  and  ao- 
tomn.  All  round  the  city  of  Astracan,  at  the  distance 
of  two  miles,  are  seen  a  great  number  of  gardens,  or- 
chards,  and  vineyards,  producing  all  sorts  of  herbs 
and  roots.  The  grapes  are  counted  po  delicious,  that 
they  are  preserveil,  in  sand,  and  transported  to  conrt  by 
land-carriage  at  a  prodigious  expence :  yet  the  wine  of 
Astracan  is  very  indifferent.  The  summer  being  ge- 
nerally dry,  the  inhabitants  water  their  gardens  by 
means  of  large~  wheels  worked  by  wind  or  horses, 
which  raise  the  water  to  the  highest  part  of  the  gar- 
den, from  whence  it  rons  in  trenches  to  refresh,  the 
roots  of  every  single  tree  and  plant.  The  neighbour- 
ing country  produces  hares  and  partridges,  plenty  of 
quails  in  summer,  with  wild  and  water-fowl  of  all  sorta 
in  abundance. 

About  ten  miles  below  Astracan  is  a  small  island 
called  Bogmaise^  on  which  are  built  large  storehouses 
for  the  salt,  which  is  made  about  twelve  miles  to 
the  eastward,  and«  being  brought  thither  in  boats,  is 
conveyed  up  the  Volga,  in  order  to  supply  the  coun- 
try as  far  as  Moscow,  and  Twere.     The  quantity  of 
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salt  annually  dug  for  these  purposes  amounts  to  some  Axiracan. 
millions  of  pounds,  the  exclusive  property  of  which  is 
claimed  bj  the  crown,  and  yif'lds  a  considerable  reve- 
nue ;  for  the  soldiers  and  bulk  of  the  people  live  almost 
entirely  on  bread  and  salt.  The  neighbourhood  of 
these  salt-works  is  of  great  advantage  to  the  fisheries, 
which  extend  from  hence  to  the  Caspian  sea,  and  reach 
to  the  south-east  as  far  as  Yack,  and  even  100  miles 
above  Zaritzen.  The  principal  fish  here  caught  are 
sturgeon  and  belluga.  These,  being  salted,  are  put  on 
board  of  vessels,  and  sent  away  in  the  spring,  for  the 
use  of  the  whole  empire,  even  as  far  a«  Petersburg :  bnt 
as  fish  may  be  kept  fresh  as  long  as  it  is  fi*ozen,  the 
winter  is  no  sooner  set  in,  than  they  transport  great 
quantities  of  it  by  land  through  all  the  provinces  of 
Russia.  Of  the  roes  of  the  fish  called  belluga^  which 
are  white,  transparent,  and  of  an  agieeable  flavour,  the 
fishers  here  prepare  the  caviare,  which  is  in  so  much 
esteem  all  over  Europe.  These  fisheries  were  first  esta- 
blished by  one  Tikon  DenMdofl*,  a  carrier,  who  settled 
in  this  place  about  60  years  ago,  bis  whole  wealth  con- 
sisting of  two  horses.  By  dint  of  skill  and  industry,  he 
soon  grew  the  richest  merchant  in  this  country;  but  his 
success  became  so  alluring  to  the  crown,  that  of  late 
years  it  hath  engrossed  some  of  the  fisheries  as  well  as 
the  salt  works. 

From  the  latter  end  of  July  to  tbe  beginning  of  Oc- 
tober, the  country  about  Astracan  is  frequently  infest- 
ed with  myriads  of  locusts,  which  darken  the  air  in  their 
progression  from  the  north  to  the  southward;  and, 
wherever  they  fall,  consame  the  whole  verdure  of  the 
earth.  These  insects  can  even  live  for  some  time  un- 
der water :  for  when  the  wind  blows  across  the  Volga, 
vast  numbers  of  them  fall  in  clusters,  and  are  rolled 
ashore  \  and  their  wings  are  no  sooner  dry,  than  they 
rise  and  take  flight  again. 

Heretofore  the  inhabitants  of  Astracan  traded  to 
Khuva  and  Bokhara  \  but  at  present  these  branches  are 
lost,  and  their  commerce  b  limited  to  Persia  and  the 
dominions  of  Russia.  Even  the  trade  to  Persia  is  much 
diminished  by  the  troubles  of  that  country  \  neverthe- 
less, the  commerce  of  Astracan  is  still  considerable. 
Some  years  ago,  the  city  maintained  about  40  vessels, 
from  100  to  200  tons  burden,  for  the  Caspian  traflic. 
Some  of  these  belong  to  the  government,  and  are  com- 
manded by  a  commodore,  under  tbe  direction  of  the 
admiralty.  This  office  is  generally  well  stocked  with 
naval  stores,  which  are  sold  occasionally  to  the  mer- 
chants. Tbe  trading  ships  convey  provisions  to  the 
frontier  towns  of  Terkie  and  Kislar,  situated  on  the 
Caspian  sea ;  and  transport  merchandise  to  several 
parts  of  Persia.  The  merchants  of  Afttraoan  export 
to  Persia,  chiefly  on  account  of  the  Armenians,  red 
leather,  linens,  woollen  cloths,  and.  other  European  ma- 
nufactures, fn  return,  they  import  the  commodities ' 
of  Persia,  particularly  tho»e  manufacturedat  Casan  ; 
such  as  silk  sashes  intermixed  with  gold,  for  the  use 
of  tbe  Poles }  wrought  silks  and  stufls  mixed  with  cot- 
ton \  rice,  cotton,  rhubarb,  and  a  small  quantity  of 
other  drugs  ;  but  the  chief  conunodity  is  raw  91! k.  The 
government  has  engrossed  the  article  of  rhubarb,  the 
greater  part  of  which  is  brought  into  Russia  by  the 
Tartars  of  Yakntski,  bordering  on  tbe  eastern  Tartars  . 
belonging  to  China.  They  travel  through  Siberia  to 
Samura,  thence  to  Casan,  and  lastly  to  Mosco\V.     The 
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jKtfftoas  rewnue  oF  Attracan  is  compated  at  150,000  rubles, 

I        ^  33>oool.  arising  chiefly  from  salt  and  fish.  .  The 

Aitrogiio-  ^\iy  jg  jp„j^  i^y  ^  governor,  under  the  check  of  a 

chancery;  He  is  nevertheless  arbitrary  enough,  and 
tKercises  oppression  with  impunity.  The  officers  of 
the  admiralty  and  custom-house  having  very  small  sa- 
laries, are  open  to  corruption,  and  extremely  rapaci- 
ous. At  christening  feasts,  which  are  attended  with 
great  intemperance,  the  guests  drink  a  kind  of  cherry- 
brandy  out  of  large  goblets ;  and  every  person  invited 
throws  a  present  of  money  into  the  bed  of  the  mother, 
who  sits  up  with  great  formality  to  be  saluted  by  the 
company. 

The  Indians  have  a  Pagan  temple  at  Astracan,  in 
which  they  pay  their  adoration,  and  make  offerings  of 
fruit  to  a  very  ugly  deformed  idol.  The  priests  of  this 
pagod  use  incense,  beads,  cups,  and  prostrations.  The 
Tartars,  on  the  contrary,  hold  idol-worship  in  the  ut- 
most abomination. 

ASTRiE  A,  in  Astronomy,  a  name  which  some  give 
io  the  sign  Virgo,  by  others  called  Erigone,  and  some- 
times Im,  The  poets  feign  that  Justice  quitted  heavea 
to  reside  on  earth,  in  the  golden  age  ^  hut,  growing 
weary  of  the  iniquities  of  mankind,  she  left  the  earth, 
and  returned  to  heaven,  where  she  commenced  a  con- 
stellation of  stars,  and  from  her  orb  still  looks  down  on 
the  ways  of  men. 

ASTRAGAL,  in  Architecture,  a  little  ronnd  mould- 
ing, which  in  the  orders  surrounds  the  top  of  the  shaft 
or  body  of  the  column.  It  is  also  called  the  talon  and 
tondino  ;  it  is  used  at  the  bottoms  as  well  as  tops  of  co- 
lumns, and  on  other  occasions :  it  properly  represents  a 
ring,  on  whatever  part  of  a  column  it  is  placed  ;  and 
the  original  idea  of  it  was  that  of  a  circle  of  iron  put 
round  the  trunk  of  a  tree,  used  to  support  an  edifice,  to 
prevent  its  splitting.  The  astragal  is  often  cut  into 
beads  and  berries,  and  is  used  in  the  ornamented  en- 
tablatures to  separate  the  several  faces  of  the  archi- 
trave. 

Astragal,  in  Gunnery,  a  round  moulding  encom- 
passing a  cannon,  about  half  a  foot  from  its  mouth. 

ASTRAGALOM ANCY,  a  species  of  divination 
performed  by  throwing  small  pieces,  with  marks  cor- 
responding to  the  letters  of  the  alphabet ;  the  accidental 
disposition  of  which  formed  the  answer  required.  This 
kind  of  divination  was  practised  in  a  temple  of  Hercules, 
in  Achaia.  The  word  is  derived  from  «f-^«ywA«f,  and 
fmmm^  divination, 

ASTRAGALUS,  Milk-vetch,  or  Liq,uorice- 
TETCH.    See  Botany  Index. 

Astragalus.    See  Anatomy  Index, 

ASTRANTIA,  Masterwort.  See  Botany  Ih- 
dex. 

ASTRICTION,  in  Law.    See  Thirlage. 

AsTRicTiON,  among  physicians,  denotes  the  opera- 
tion of  astringent  medicines. 

ASTRINGENTS,  in  the  Materia  Medica,  sub- 
stances distinguished  by  a  rough  austere  taste,  and  chan- 
ging solutions  of  iron,  especially  those  made  in  the  vi- 
triolic acid,  into  a' dark  purple  or  Mack  colour  j  such 
are  galls,  tormentil  root,  bistort  root,  balaustines,  ter- 
ra japonica,  acacia,  &c.  See  Materia  Medica  in- 
^dex. 

ASTBOGNOSIA,  the  science  of  th«  fixed  stars, 


or  the  knowledge  of  their  names,  constellations,  magni-  AtiMgi 
tudes,  8tc, 

ASTROITES,  or  Star-stone,  in  Natural  History. 
See  Asteria  and  Star-stone. 

ASTROLABE,  the  name  for  a  stereographic  pro- 
jection of  the  sphere,  either  upon  the  plane  of  the  equft* 
tor,  the.  eye  being  supposed  to  be  in  the  pole  of  tb« 
world ;  or  upon  the  plane  of  the  meridian,  when  tlM 
eye  is  supposed  in  the  point  of  the  intersection  of  tb« 
equinoctial  and  horizon. 

Astrolabe  is  also  the  name  of  an  instmment  for- 
merly used  for  taking  the  altitude  of  the  sun  or  stars 
at  sea. 

Astrolabe,  among  the  ancients,  was  the  same  «• 
our  armillary  sphere. 

ASTROLOGY,  a  conjectural  science,  which  teach- 
es to  judge  of  the  effects'and  influences  of  the  stars,  and 
to  foretel  future  events  by  the  situation  and  different 
pects  of  the  heavenly  bodies. 

This  science  has  been  divided  into  two  branches, 
tural  tLtkd  judiciary.  To  the  former  belongs  the  pre- 
dicting of  natural  effects  }  as,  the  changes  of  weather^ 
winds,  storms,  hurricanes,  thunder,  floods,  earthquakes, 
&c«  This  art  properly  belongs  to  natural  philosophy  ^ 
and  is  only  to  be  deduced,  ^  posteriori,  from  phenomena 
and  observations.  Judiciary  or  judicial  astrology,  is 
that  which  pretends  to  foretel  moral  events ;  i.  e.  such 
as  have  a  dependency  on  the  free  will  and  agency  of 
roan  ^  as  if  they  were  directed  by  the  stars.  This  art, 
which  owed  its  origin  to  the  practices  of  knavery  on 
credulity,  is  now  universally  exploded  by  the  intelligent 
part  of  mankind. 

The  professors  of  this  kind  of  astrology  maintain, 
**  That  the  heavens  are  one  great  volume  or  book, 
wherein  God  has  written  the  history  of  the  world ',  and 
in  which  every  man  may  read  his  own  fortune,  and  the 
transactions  of  his  time.  The  art,  say  they,  had  its  ris« 
from  the  same  hands  as  astronomy  itself:  while  the 
ancient  Assyrians,  whose  serene  unclouded  sky-  favour- 
ed their  celestial  observations,  were  intent  on  tracing 
the  paths  and  periods  of  the  heavenly  bodies,  they  dis- 
covered a  constant  settled  relation  or  analogy  between 
them  and  things  below ;  and  hence  were  led  to  con- 
clude these  to  be  the  Farcse,  the  Destinies,  so  mock 
talked  of,  which  preside  at  oar  births,  and  dispose  of 
our  future  fate. 

*^  The  laws,  therefore,  of  this  relation  being  ascer- 
,  tained  by  a  series  of  observations,  and  the  share  each 
planet  has  therein*,  by  knowing  the  precise  time  of  any 
person's  nativity,  they  were  enabled,  from  their  know- 
ledge in  astronomy,  to  erect  a  scheme  or  horoscope  of 
the  situation  of  the  planets  at  this  point  of  time }  and, 
hence,  by  considering  their  degrees  of  power  and  in- 
fluence, and  how  each  was  either  strengthened  or  tem- 
pered by  some  other,  to  compute  what  must  be  the  re- 
sult thereof.'* 

Thus  the  aftrologers,— But  the  chief  province  now 
remaining  to  the  modem  professors,  is  the  making  of 
calendars  or  almanacks. 

Judicial  astrology  is  ^commonly  said  to  have  been 
invented  in  Chaldea,  and  thence  transmitted  to  the 
Egyptians,  Greeks,  and  Romans  ^  though  some  will 
have  it  of  Egyptian  origin,  and  ascribe  the  invention  to 
Chan.  But  it  is  to  the  Arabs  that  we  owe  iL  At  Borne 
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ilM  people  were  so  infataated  with  It,  that  the  astrolo- 
gers, or,  as  they  were  then  called,  the  mtUhanaticians^ 
maintained  their  ground  in  spite  of  all  the  edicts  of 
the  emperors  to  expel  them  oat  of  the  city.     See  Ge- 

KETHLIACI. 

Add|  that  the  Bramios,  who  introduced  and  practi- 
sed this  art  among  the  Indians,  have  thereby  made  them- 
selves the  arbiters  of  good  and  evil  hours,  which  gives 
them  great  authority:  they  are  consulted  as  oraclesi 
and  they  have  taken  care  never  to  sell  their  answers 
hot  at  good  rates. 

The  same  superstition  has  prevailed  in  more  modern 
ages  and  nations.  The  French  historians  remark,  that 
in  the  time  of  Qoeen  Catherine  de  Medicis,  astrology 
was  so  much  in  vogue,  that  the  most  inconsiderable 
thing  was  not  to  be  done  without  consulting  the  stars. 
And  in  the  reigns  of  King  Henry  III.  and  IV.  of 
France,  the  predictions  of  astrologers  were  the  com- 
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mon  theme  of  the  court  conversation.     This  predomi-  Astrology 
nant  humour  in  that  court  was  well  rallied  by  Barclay,         H 
in  bis  Argents^  lib.  ii.  on  occasion  of  an  astrologer,  who  ^'f'srctor' 
had  undertaken  to  instruct  King  Henry  in  the  event  of 
a  war  then  threatened  by  the  faction  of  the  Guises. 

ASTRONIUM.    See  Botany  Indvm. 

ASTRONOMICAL,    something    relating    to   A- 

STRONOMY. 

AsTiioyoMiCAL  CaUndary  an  instrument  engraven  on 
copperplates,  printed  on  paper,  and  pasted  on  a  board, 
with  a  brass  slider  carrying  a  hair:  it  shows  by  inspec- 
tion the  sun's  meridian  altitude,  right  ascension,  decli- 
nation, rising,  setting,  amplitude,  &c.  to  a  greater  de- 
gree of  exactness  than  the  common  globes. 

Astronomical  Sector^  a  very  useful  mathematical 
instrument,  made  by  the  late  ingenious  Mr  Graham  ; 
a  description  of  which  is  given  in  the  course  of  the 
following  article. 


AST  R  O  N  O  M  Y. 


ASTRONOMY  is  that  science  which  treats  of  the 
motions  of  the  heavenly  bodies,  and  explains  the 
laws  by  ifthich  these  motions  are  regulated. 

It  is  the  most  sublime  and  the  most  perfect  of  all  the 
icienoes.  No  subject  has  been  longer  studied,  or  bas 
made  greater  progress.  There  is  a  vast  interval  be- 
tween the  rude  ohtiervations  of  the  earlier  astronomers, 
•od  the  precision  and  general  views  which  direct  our 
present  observers.  To  ascertain  the  apparent  motions 
of  the  heavenly  bodies  was  a  difficult  task,  and  requi- 
ted the  united  observations  of  ages.  To  unravel  these 
intricate  mazes,  and  detect  and  demonstrate  the  real 
motions,  demanded  the  most  patient  perseverance, 
jadgment,  and  dexterity.  To  ascertain  the  laws  of 
these  motions,  and  to  resolve  the  whole  of  them  in- 
to one  general  fact,  required  the  exertions  of  a  sagaci- 
ty scarcely  to  he  expected  in  human  nature.  Yet  all 
thu  has  been  accomplished;  and  even  the  most  minute 


movement  of  the  heavenly  bodies  has  been  shewn  to 
depend  upon  the  same  general  law  with  all  the  rest, 
and  even  to  be  a  consequence  of  that  law.  Astrono- 
!ny,  therefore,  is  highly  interesting,  were  it  only  be- 
cause it  exhibits  the  finest  instance  of  the  length  that 
the  reasoning  faculties  can  go.  It  is  the  triumph  of 
philosophy  and  of  human  nature.  But  this  is  not  all. 
It  has  conferred  upon  mankind  the  greatest  benefits, 
and  may  truly  be  considered  as  the  grand  improver  and 
conductor  of  navigation. 

The  following  treatise  will  be  divided  into  four  parts* 
In  the  first  part,  we  shall  give  a  sketch  of  the  history 
of  astronomy  y  in  the  second^  we  shall  treat  of  the  appa- 
rent motions  of  the  heavenly  bodies  5  in  the  third^  of 
their  real  motions  \  and  in  ihefimrth^  of  gravitation,  or 
of  that  general  fact  to  which  all  their  motions  may  be 
referred,  and  from  which  they  proceed. 


PART  I.    HISTORY  OF  ASTRONOMY. 


HiMMy.       TH£  antiquity  of  this  science  may  be  gathered  from 
»     "^  what  was  spoken  by  the  Deity  at  the  time  of  creating 
the  celestial  luminaries,  **  Let  them  be  for  signs  and 
seasons,''  &c.  whence  it  is  thought  probable  that  the 
human  race  never  existed  without  some  knowledge  of 
astronomy  among  them.     Indeed,  besides  the  motives 
of  mere  curiosity,  which  of  themselves  may  be  supposed 
to  have  excited  people  to  a  contemplation  of  the  glori- 
ous celestial  canopy,  as  far  as  that  was  possible,  it  is 
easily  to  be  seen  that  some  parts  of  the  science  answer 
such  essential  purposes  to  mankind,  that  they  could  not 
y         possibly  be  dispensed  with, 
btroaom^      By  some  of  the  Jewish  rabbins,  Adam,  in  his  state 
MpVoied  to  of  innocence,  is  supposed  to  have  been  endowed  with  a 
Minder-    knowledge  of  the  nature,  influence,  and  uses  of  the 
Ldun  ud  ^^^^^i^lj  bodies  ;  and  Josephus  ascribes  to  Seth  and  his 
b«  Aatedi-  posterity  an  extensive  knowledge  of  astronomy.     But 
iviaas.       whatever  may  be  in  this,  the  long  lives  of  the  Aotedi- 
VoL.  in.  Part  I.  t 


luvians  certainly  afibrded  such  an  excellent  opportunity  -ui^^^i^ 
for  observing  the  celestial  bodies,  that  we  cannot  but 
suppose  the  science  of  astronomy  to  have  been  consider- 
ably advanced  before  the  flood.  Josephus  says,  that 
longevity  was  bestowed  upon  them  for  the  very  purpose 
of  improving  the  sciences  of  geometry  and  astronomy. 
The  latter  could  not  be  learned  in  less  than  600  years: 
"for  that  period  (says  he)  is  i\i^  grand  year.'*'*  By 
which  it  is  supposed  he  meant  the  period  wherein  the 
sun  and  moon  came  again  into  the  same  situation  as 
they  were  in  the  beginning  thereof,  with  regard  to  the 
nodes,  apogee  of  the  moon,  &c.  '*  This  period  (says 
Cassini),  whereof  we  find  no  intimation  in  any  monu- 
ment of  any  other  nation,  is  the  finest  period  that  ever 
was  invented :  for  it  brings  out  the  solar  year  more 
exactly  than  that  of  Hipparchus  and  Ptolemy ;  and 
the  lunar  month  within  about  one  second  of  what  is 
determined  by  modem  astronomers.     If  the  Aotedilu- 
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vlans  had  such  a  period  of  600  years,  they  roust  have 
known  the  motion  of  the  sun  and  moon  more  exactly 
than  their  descendants  knew  them  some  ages  after  the 
flood." 

On  the  building  of  the  tower  of  Babel,  Noah  is  8up« 
posed  to  have  retired  with  his  children  bom  after  the 
flood,  to  the  north-eastern  part  of  Asia,  where  his  de- 
scendants peopled  the  vast  empire  of  China.  **  This 
(says  Dr  Long)  may  perhaps  account  for  the  Chinese 
having  so  early  cultivated  the  study  of  astronomy ; 
their  being  so  well  settled  in  an  admirable  police,  and 
continuing  so  many  hundred  years  as  they  did  in  the 
worship  of  the  true  -God."  The  vanity  of  that  people 
indeed  has  prompted  them  to  pretend  a  knowledge  of 
astronomy  almost  as  early  as  the  flood  itself.  Some  of 
the  Jesuit  missionaries  have  found  traditional  accounts 
among  the  Chinese,  of  their  having  been  taught  this 
science  by  their  first  emperor  Fo-hi/ supposed  to  be  Noah; 
and  Kempfer  informs  us,  that  this  personage  discovered 
the  motions  of  the  heavens,  divided  time  into  years 
and  months,  and  invented  the  twelve  siffus  into  which 
they  divide  the  zodiac,  which  they  distinguish  by  the 
following  names,  i.  The  mouse.  2.  The  ox  or  cow. 
3»  The  tiger.  4.  The  hare.  5.  The  dragon.  6.  The 
serpent.  7.  The  horse.  8.  The  sheep.  9.  The  monkey. 
10.  The  cock  or  heo.  11.  The  dog;  and,  12.  The 
bear.  They  divide  the  heavens  into  28  cooatellatioBS, 
four  of  which  are  assigned  to  each  of  the  seven  planets ; 
so  that  the  year  always  begins  with  the  same  planet ; 
and  their  constellations  answer  to  the  28  mansions  of 
the  moon  used  by  the  Arabian  astronomers.  These 
constellations,  in  the  Chinese  books  of  astronomy,  are 
not  marked  by  the  figures  of  animals,  as  was  in  use 
among  the  Greeks,  and  from  them  derived  to  the 
other  European  nations,  but  by  connecting  the  stars 
by  straight  lines ;  and  Dr  Long  informs  u-s  that  in  a 
Chincjie  book  in  thin  4to,  shown  him  by  Lord  Pem- 
broke, the  stars  were  represented  by  small  circles  joined 
by  lines;  so  that  the  Great  Bear  would  be  marked  thus, 
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To  the  emperor  Hong-ti,  the  grandson  of  Noah, 
they  attribute  the  discovery  of  the  pole-star,  the  inven- 
tion of  the  mariner^s  compass,  of  a  period  of  60  years, 
and  some  kind  of  sphere.  This  extraordinary  antiqui- 
ty, however,  is  with  good  reason  suspected,  as  is  like- 
wise their  knowledge  in  the  calculation  of  eclipses  *,  of 
which  Du  Halde  assures  us,  that  36  are  recorded  by 
Confucius  himself,  who  lived  551  years  before  Christ; 
and  P.  Trigault,  who  went  to  China  in  161 9,  and  read 
more  than  loo  volumes  of  their  annals,  says,  *'  It  is 
certain  that  the  Chinese  began  to  make  astronomical 
observations  soon  after  the  flood  ;  that  they  have  ob- 
served a  great  number  of  eclipses,  in  which  they  have 
noted  down  the  hour,  day,  month,  and  year,  when  they 
happened,  but  neither  the  duration  nor  the  quantity ; 
and  that  these  eclipses  have  been  made  use  of  for  re- 
gulating their  chronology.'' 

'*  But  out  of  this  abundance  (says  Dr  Long),  it  is 
much  to  be  regretted,  that  so  very  few  of  their  obser- 
vations have  been  particularized  ;  fur  beside  what  has 
been  mentioned  above,  we  meet  with  no  very  ancient 
observations  of  the  Chinese,  except  a  winter  solstice  in 
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the  year  mi,  and  a  sommer  solstice  in  the  year  882,  Hiitoiy. 
before  Christ.  Martini  indeed  speaks  of  a  summer  sol-  *"  '  ^  "■ 
stice  2342  years  before  that  period.  But  M.  Cassini, 
who  calculated  it,  found  that  there  most  have  been  an 
error  in  the  Chinese  computation  of  500  years  at  least. 
An  error  of  equal  magnitude  appears  to  have  been 
committed  in  the  conjunction  of  the  five  planets,  which 
it  is  pretended  they  observed  between  the  years  2515 
and  2435  before  Christ.  In  short,  some  have  suppo- 
sed, that  none  of  these  are  real  observations,  but  the 
result  of  bungling  calculations  ^  and  it  has  been  hinted, 
bat  surely  on  too  slight  a  foundation,  that  even  those 
good  fathers  themselves  were  greatly  to  be  suspected. 
But  let  OS  come  to  things  which  are  not  contested. 

*'  P.  Gaubil  informs  us,  that  at  least  1 20  years  before 
Christ,  the  Chinese  had  determined  by  observation  tho 
number  and  extent  of  their  constellations  as  they  now 
stand ;  the  situation  of  the  fixed  stars  with  respect 
to  the  equinoctial  and  solstitial  points ;  and  the  ob- 
liquity of  the  ecliptic.  He  farther  says,  he  cannot  tell 
by  what  means  it  is  that  they  foretel  eclipses  :  but  this 
is  certain,  that  the  theory  by  which  they  do  predict 
them  was  settled  about  the  same  time ;  and  that  they 
were  acquainted  with  the  true  length  of  the  solar  year, 
the  method  of  observing  meridian  altitudes  of  the  sun 
by  the  shadow  of  a  gnomon,  and  of  learning  from 
thence  his  declination  and  the  height  of  the  pole,  long 
before.  We  learn,  moreover,  from  the  same  missiona- 
ry, that  there  are  yet  remaining  among  them  some 
treatises  of  astronomy,  which  were  written  about  200 
years  before  Christ,  from  which  it  appears,  that  the 
Chinese  had  known  the  daily  motion  of  the  sun  and 
moon,  and  the  times  of  the  revolutions  of  the  planets, 
many  years  before  that  period. 

**  We  are  informed  by  Du  Halde,  that,  in  the  pro- 
vince  of  Honan,  and  city  Teng-foang,  which  is  nearly 
in  the  middle  of  China,  there  is  a  tower,  on  the  top  of  « 
which  it  is  baid  that  Tcheou  cong^  the  most  skilful  astnv> 
noroer  that  ever  China  produced,  made  his  observations. 
He  lived  1200  years  before  Ptolemy,  or  more  than 
1000  years  before  Christ,  and  passed  whole  nights  in 
observing  the  celestial  bodies  and  arranging  them  into 
constellations.  He  used  a  very  large  brass  table  placed 
perfectly  horizontal,  on  which  was  fixed  a  long  upright 
plate  of  the  same  metal,  both  of  which  were  divided 
into  degrees,  &c.  By  these  he  marked  the  meridian  al- 
titudes ;  and  from  thence  derived  the  times  of  the  sol- 
stices, which  were  their  principal  epocha.*' 

Dr  Long  represents  the  state  of  astronomy  in  China 
as  at  present  very  low  ;  occasioned,  he  says,  prin- 
cipally by  the  barbarous  decree  of  one  of  their  em- 
perors*, to  have  all  the  books  in  the  empire  burnt,  *^**^*"' 
excepting  such  as  related  to  agriculture  and  medicine. 
We  are  informed,  however,  by  the  Abbe  Grosier,  in 
bis  description  of  China,  that  astronomy  is  cultivated 
in  Pekin  in  the  same  manner  as  in  most  of  the  capital 
cities  of  Europe.  A  particular  tribunal  is  established 
there,  the  jurisdiction  of  which  extends  to  every  thing 
relating  to  the  observation  of  celestial  phenomena. 
Its  members  are,  an  inspector;  two  presidents,  one  of 
them  a  Tartar  and  the  other  a  Chinese  ;  and  a  certain 
number  of  mandarins  who  perform  the  duty  of  asses- 
sors ;  but  for  near  a  century  and  a  half  the  place  of 
the  Chinese  president  has  been  filled  by  an  European. 
Since  that  time  particular  attention  has  been  paid  to 
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Obtorr.  t]ie  iwinictioii  of  the  utronomical  popils ;  and  the  pre^ 
«-  ^  '  '*  lideoU  have  always  considered  it  as  their  duty  to  make 
then  acquainted  with  the  system  and  method  of  cal- 
calations  made  use  of  in  Europe.  Thus  two-thirds  of 
tile  astronomical  pupils,  maintained  at  the  emperor's 
expence,  in  all  about  200|  have  a  tolerable  notion  of 
the  state  of  the  heavens,  and  understand  calculation  so 
well  as  to  be  able  to  compose  ephemerides  of  sufficient 
exactness*  The  missionaries  have  never  been  the  au- 
thors of  any  of  these  ephemerides :  their  employment 
is  to  TCTise  the  labours  of  the  Chinese  mathematicians, 
irerify  their  calculations,  and  correct  any  errors  into 
which  they  have  fallen.  The  Portuguese  mission  still 
continues  to  furnish  astronomers  for  the  academy,  as  it 
did  at  the  first. 

The  astronomical  tribunal  is  subordinate  to  that  of 
ceremonies.     When  an  eclipse  is  to  be  observed,  in- 
formation must  be  given  to  the  emperor  of  the  day  and 
hour,  the  part  of  the  heavens  where  it  will  be,  &c.  and 
this  intelligence  must  be  communicated  some  months 
before  it  happens  5  the  eclipse  most  also  be  calculated 
for  the  longitude  and  latitude  of  the  capital   city   of 
every  province  of  the  empire.     These  observations,  as 
well  as  the  diagram  which  represents  the  eclipse,  are 
preserved  by  the  tribunal  of  ceremonies,  and  another 
called  the  calao,  by  whom  it  is  transmitted  to  the  dif- 
ferent provinces  and  cities  of  the  empire.     Some  days 
before  the  eclipse,  the  tribunal  of  ceremonies  causes  to 
be  fixed  upon  a  public  place,  in  large  characters,  the 
hour  and  minute  when  the  eclipse  will  commence,  the 
quarter  of  the  heavens  in  which  it  will  be  visible,  with 
the  other  particulars  relating  to  it.     The  mandarins  are 
summoned  to  appear  in  state  at  the  tribunal  of  astrono- 
my, and  to  wait  there  for  the  moment  in  which  the 
^enoroenon  will  take  place.     Each  of  them  carries  in 
bis  band  a  sheet  of  paper,  containing  a  figure  of  the 
eclipse  and  every  circumstance  attending  In.     As  soon 
as  the  observation  begins  to  take  place,   they  throw 
themselves  on  their  kness,  and  knock  their  heads  against 
the  earth,  and  a  horrid  noise  of  drums  and  cymbals  im- 
mediately commences  throughout  the   whole   city  :   a 
ceremony  proceeding  from  an  ancient  superstitious  no- 
tion, that  by  such  a  noise  they  prevented  the  luminary 
from  being   devoured   by   the   celestial    dragon }   and 
thoogh  this  notion  is  now  exploded  in  China,  as  well 
as  everywhere  else,  such  is  the  attachmeat  of  the  people 
to  ancient  customs,  that  the  ceremonial  is  still  observed. 
While  the  mandarins  thus  remsun  prostrated   in   the 
court,  others,  stationed  on  the  observatory,  examine, 
with  all  the  attention  possible,  the  beginning,  middle, 
and  end  of  the  eclipse,  comparing  what  they  observe 
with  the  figure  and  calculations   given.     They   then 
write  down  their  observations,  affix  their  seal  to  them, 
and  transmit  them  to  the  emperor ;  who,  on  his  part,  has 
been  no  less  assiduous  to  observe  the  eclipse  with  accu- 
racy.    A  ceremonial  of  this  kind  is  observed  through 
the  whole  empire. 

The  Japanese,  Siamese,  and  inhabitants  of  the  Mo- 
gul's empire,  have  also,  from  time  immemonal,  been  ac- 
quainted with  astronomy  i  and  the  celebrated  observa- 
tory at  Benares,  is  a  monument  both  of  the  ingenuity 
of  the  people  and  of  their  skill  in  the  science. 
^  Mr  Bailly  has  been  at  great  pains  to  investigate  the 

,^  progress  of  the  Indians   in   astronomical   knowledge, 
and  gives  a  splendid  account  of  their  proficiency  in  the 
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science,  as  well  as  of  the  antiqtiity  of  their  ohserva-    Ili>tor7. 
tions.     He  has  examined  and  compared  four  difierrnt  ^— -v*-**^ 
astronomical  tables  of  the  Indian  philosophers,     i.  Of 
the  Siamese,  explained  by  M.  Cassini  in  1689.  2.  Those 
brought  from  India  by  M.  le  Gentil  of  the  Academy 
of  Sciences.     3.  and  4.  Two  other  manuscript  tables 
found  among  the  papers  of  the  late  M.  de  Lisle.     All 
of  these  tables  have   different  epochs,    and   differ   in 
form,  being  also  constructed  in   different  ways }  yet 
they  all  evidently  belong  to  the  same  astronomical  sy- 
stem :  the  motions  attributed  to  the  son  and  the  moon 
are  the  same,  and  the  different  epochs  are  so  well  con- 
nected by  the  mean  motions,  as  to  demonstrate  that 
they  had  only  onCi  whence  the  others  were  derived  by 
calculation.     The  meridians  are  all  referred  to  that  of 
Benares  above  mentioned.     The  fundamental  epoch  of 
the  Indian  astronomy  is  tf  conjunction  of  the  sun  and 
moon,  which  took  place  at  no  less  a  distance  of  time 
that  310a  years  before  the  Christian  era.     Mr  Bailly 
informs  us,  that,  according  to  our  most  accurate  astro- 
nomical tables,  a  conjunction  of  the  siln  and  moon  ac- 
tually did  happen  at  that  time.     But  though  the  bra- 
mins  pretend  to  have  ascertained  the  places  of  the  two 
luminaries  at  that  time,  it  is  impossible  for  us  at  this 
time  to  judge  of  the  truth  of  their  assertions,  by  rea- 
son of  the  unequal  motion   of  the  moon  j   which,   as 
shall  afterwards  be  more  particularly  taken  notice  of^ 
now  performs  its  revolution  in  a -shorter  time  than  for- 
merly. 

Our  author  informs  us,  that  the  Indians  at  present  cal* 
culate  eclipses  by  the  mean  motions  of  the  sun  and  moou 
observed  5000  years  ago ;  and  with  regard  to  the  solar 
motion,  their  accuracy  far  exceeds  that  of  the  best  Gre- 
cian astronomers.  The  lunar  motions  they  had  also 
settled,  by  computing  the  spaces  through  which  that  lu* 
minary  had  passed  in  1,600,984  days,  or  somewhat 
more  than  4383  years.  They  also  make  use  of  the 
cycle  of  19  years  attributed  by  the  Greeks  to  Meton^ 
and  their  theory  of  the  planets  is  much  better  than 
that  of  Ptolemy,  as  they  do  not  suppose  the  earth  to  be 
the  centre  of  the  celestial  motions,  and  they  believe  that 
Mercury  and  Venus  turn  round  the  snn.  Mr  Bailly 
also  informs  us,  that  their  astronomy  agrees  with  the 
most  modern  discoveries  of  the  decrease  of  the  obliquity 
of  the  ecliptic,  the  acceleration  of  the  motion  of  the  e- 
quinoctial  points,  with  many  other  particulars  too  tedi- 
ous to  enumerate  in  this  place.  ^ 

It  appears  also,  that  even  the  Americans  were  not  Attronomy 
unacquainted  with  astronomy,  though  they  made  ose^^^^^' 
only  of  the  solar,  and  not  of  the  lunar  motions,  in  their  °^*"^**'* 
division  of  time.  The  Mexicans  have  had  a  strange 
predilection  for  the  number  13.  Their  shortest  pe- 
riods consisted  of  13  days  y  their  cycle  of  13  months, 
each  containing  20  days ;  and  their  century  of  four 
periods  of  13  years  each.  This  excessive  veneration 
for  the  number  13,  according  to  Siguenza,  arose  from 
its  being  supposed  the  number  of  their  greater  gods. 
What  is  very  surprising,  though  asserted  as  a  fact  by 
Abb^  Clavigero,  is  that  having  discovered  the  excess  of 
a  few  hours  in  the  solar  above  the  civil  year,  they 
made  use  of  intercalary  days,  to  bring  them  to  an  equa- 
lity :  but  with  this  difference  in  regard  to  the  method 
established  by  Julius  Csesar  in  the  Roman  calendar, 
that  they  did  not  interpose  a  day  every  four  years,  but 
13  days  (making  use  even  here  of  this  favourite  num- 
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History,   ber)  every  52  yeare,  which  prodaces  the  same  regola- 
'       «       '  tion  of  time. 

Of  the  Among  those  nations  who  first  began  to  make  any 

Chaldeans  ^g"^  >"  ancient  history,  we  find  the  Chaldeans  and 
and  £|7p-  Egyptians  most  remarkable  for  their  astronomical 
tians.  knowledge.    Both  of  them  pretended  to  an  extravagant 

antiquity,  and  disputed  the  honour  of  having  been  the 
first  cultivators  of  the  science.  The  Chaldeans  boast* 
ed  of  their  temple  of  Belus  }  and  of  Zoroaster,  whom 
they  placed  5000  years  before  the  destruction  of  Troy  : 
the  Egyptians  boasted  of  their  colleges  of  priests,  where 
astronomy  was  taught ;  and  of  the  monument  of  Osy- 
mandyas,  in  which  we  are  told  was  a  golden  circle  365 
cubits  in  circumference  and  one  cubit  thick.  The  up- 
per face  was  divided  into  365  equal  parts,  answering 
to  the  days  of  the  year ;  and  on  every  division  were 
written  the  name  of  the  day,  and  the  heliacal  rising  of 
the  several  stars  for  that  day,  with  the  prognostications 
from  their  rising,  principally,  as  Long  conjectures,  for 
the  weather. 

The  Chaldeans  certainly  began  to  make  observa- 
tions very  soon  after  the  confusion  of  languages  }  for 
when  Alexander  the  Great  took  Babylon,  Calisthenes, 
by  his  order,  inquired  after  the  astronomical  observa- 
tions recorded  in  that  city,  and  obtained  them  for 
J 903  years  hack.  Nothing,  however,  now  remains 
of  the  Chaldean  astronomy,  excepting  some  periods  of 
years  which  they  had  formed  for  the  more  ready  com- 
putation of  the  heavenly  bodies.  But  though  they 
must  have  laboured  under  great  disadvantages  for 
want  of  proper  instruments,  in  those  early  ages,  Ge- 
mina,  as  quoted  by  Petarius  in  his  Uranologion,  in* 
forms  us,  that  they  had  determined,  with  tolerable 
exactness,  the  length  both  of  a  synodical  and  periodi- 
cal month.  They  had  also  discovered  that  the  mo« 
tion  of  the  moon  was  not  uniform,  and  even  attempt* 
ed  to  assign  those  parts  of  her  orbit  in  which  it  was 
quicker  or  slower.  Ptolemy  also  ass  ores  us,  that  they 
were  not  unacquainted  with  the  motion  of  the  muon^s 
nodes  and  that  of  her  apogee,  supposing  that  the  for- 
mer made  a  complete  revolution  in  6585-1-  days,  or 
18  years  15  days  and  8  hours  j  which  periodj  con- 
taining 223  complete  lunations,  is  called  the  Chal- 
dean Saros,  The  same  author  also  gives  us,  from 
Hipparchos,  several  observations  of  lunar  eclipses 
which  had  been  made  at  Babylon  about  720  years  be- 
fore Christ }  but  though  he  might  very  probably  meet 
with  raaiiy  of  a  more  ancient  date,  it  was  impossible 
to  mention  them  particularly,  on  account  of  the  im- 
perfect state  of  the  Chaldean  chronology,  which  com- 
menced only  with  the  era  of  Nabonassar,  747  years  be- 
fore Christ.  Aristotle  likewise  informs  us,  that  they 
bad  many  observations  of  the  occultations  of  fixed 
'stars  and  planets  by  the  moon ;  and  from  hence,  by  a 
very  natural  and  easy  inference,  they  were  led  to  con^ 
dude  that  the  eclipses  of  the  sun  were. occasioned  also 
by  the  moon,  especially  as  they  constantly  happened 
when  the  latter  was  in  the  same  part  of  the  heavens 
with  the  son.  They  had  also  a  considerable  share  in 
arranging  the  stars  into  constellations.  Nor  had  the 
comets,  by  which  astronomers  in  all  ages  have  been  so 
much  perplexed,  escaped  their  observation  :  for  both 
Diodorus  Siculus  and  Appollinus  Myndius,  in  Seneca, 
inform  us,  that  many  of  the  Chaldeans  held  these  to 
be  lasting  bodies,  which  have  stated  revolutions  as 
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w^ll  as  the  planets,  but  in  orbits  vastly  mote  extensive  j  Hiftofy. 
on  which  account  they  are  only  seen  by  us  while  near  <  ■  'y  ^ 
the  earth,  but  disappear  again  when  they  go  into  the 
higher  regions.  Others  of  them  were  of  opinion,  that 
the  comets  were  only  meteors  raised  very  high  in  the 
air,  which  blaze  for  a  while,  and  disappear  when  the 
matter  of  which  they  consist  is  consumed  or  dispersed* 
Dialling  was  also  known  among  them  long  before  tha 
Greeks  were  acquainted  with  any  such  thing. 

It  is  evident,  indeed,  that  the  countries  both  of 
Chaldea  and  Egypt  were  exceedingly  proper  for  astro* 
nomical  observations,  on  account  of  the  general  puri- 
ty and  serenity  of  the  air.  The  tower  or  temple  of 
Belus,  which  was  of  an  extraordinary  height,  with 
stairs  winding  round  it  up  to  the  top,  is  supposed 
to  have  been  an  astronomical  observatory  j  and  tha 
lofty  pyramids  of  Egypt,  whatever  they  were  ori- 
ginally designed  for,  might  possibly  answer  the  same 
purpose.  Indeed  these  very  ancient  monuments  show 
the  skill  of  this  people  in  practical  astronomy,  as 
they  are  all  situated  with  their  four  fronts  exactly 
facing  the  cardinal  points.  Herodotus  ascribes  the 
Egyptian  knowledge  in  astronomy  to  Sesostris,  whooi 
Sir  Isaac  Newton  makes  contemporary  with  Solo- 
mon ^  but  if  this  was  the  case,  he  could  not  be  the 
instructor  of  the  Egyptians  in  astronomical  inat- 
ters,  since  we  find  that  Moses,  who  lived  500  years 
before  Solomon,  was  skilled  in  all  the  wisdom  of  the 
Egyptians,  in  which  we  are  undoubtedly  to  include 
astronomy. 

From  the  testimony  of  some  ancient  authors,  we  leara 
that  they  believed  the  earth  to  be  spherical,  that  they 
knew  the  moon  was  eclipsed  by  falling  into  its  shadow, 
and  that  they  made  their  observations  with  the  greatest 
exactness.  They  even  pretended  to  foretel  the  appear* 
ance  of  comets,  as  well  as  earthquakes  and  inundations; 
which  extraordinary  knowledge  is  likewise  ascribed  to 
the  Chaldeans.  They  attempted  to  measure  the  mag- 
nitude of  the  earth  and  sun  ;  but  the  methods  they  took 
to  find  out  the  latter  were  very  erroneous.  It  does  not 
indeed  appear  with  certainty  that  they  had  any  know- 
ledge of  the  true  system  of  the  universe ;  and  by  the  time 
of  the  emperor  Augustus,  their  astronomical  knowledge 
was  entirely  lost. 

From  Chaldea  the  science  of  astronomy  most  probably  of  tlM  Pbi 
passed  into  Pbenicia  j  though  some  are  of  opinion  that  nkiaas^ . 
the  Pheniciahs  derived  their  knowledge  of  this  science 
from  the  Egyptians.  They  seem,  however,  to  have  been 
the  first  who  applied  astronomy  to  the  purposes  of  navi- 
gation ;  .by  which  they  became  masters  of  the  sea,  and 
of  almost  all  the  commerce  in  the  world.  They  became 
adventurous  in  their  voyages,  steering  their  ships  by  one 
of  the  stars  of  the  Little  Bear ;  which  being  near  the 
immoveable  point  of  the  heavens  called  the  Poie^  is  the 
most  proper  guide  in  navif^ation.  Other  nations  made 
their  observations  by  the  Great  Bear :  which  being  toe 
distant  from  the  pole  could  not  guide  them  in  long  voy- 
ages ;  and  for  this  reason  they  never  durst  venture  far 
from  the  coasts*  $ 

The  first  origin  of  astronomical  knowledge  among  AitPonoBi 
the  Greeks  is  unknown.     Sir  Isaac  Newton  supposes jj*l* 
that  roost  of  tlie  constellations  were  invented  about 
the  time  of  the  Argonautic  expedition  :  but  Dr  Long 
is  of  opinion  that  many  of  them  must  have  been  of  a 
much  older  date;  and  that  the  shepherds,  who  were 
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certainlj  Uie  first  observers,  gave  names  to  them  ac- 
cording to  their  fancy  j  from  whence  the  poets  invent- 
ed many  of  their  fables.  Several  of  the  constellations 
are  mentioned  by  Hesiod  and  Homer,  the  two  most 
ancient  writers  among  the  Greeks,  who  lived  about 
870  years  before  Christ :  Hesiod  desiring  the  farmer 
to  regulate  the  time  of  sowing  and  harvest  by  the  ri- 
sing and  setting  of  the  Pleiades ;  and  Homer  inform- 
ing us,  that  observations  from  the  Pleiades,  Orion,  and 
Arcturus,  were  used  in  navigation.  Their  astronomi- 
cal knowledge,  however,  was  greatly  improved  by 
Thales  the  Milesian,  who  travelled  into  Kgypt,  and 
brought  from  thence  the  first  principles  of  the  science. 
He  Is  said  to  have  determined  the  height  of  the  pyra- 
mids by  measuring  their  shadows  at  the  time  the  sun 
was  45  degrees  high,  and  when  of  consequence  the 
lengths  of  the  shadows  of  objects  are  equal  to  their 
perpendicular  heights.  But  his  reputation  was  raised 
to  the  highest  pitch  among  his  countrymen,  by  the 
prediction  of  an  eclipse,  which  happened  just  at  the 
time  that  the  armies  of  Alyattes  king  of  Lydia,  and 
Cyaxares  the  Mede,  were  about  to  engage  )  and  beiog 
regarded  as  an  evil  omen  by  both  parties,  inclined  them 
to  peace.  To  him  Callimachus  attributes  the  form- 
ing of  the  constellation  of  the  Little  Bear ;  the  know- 
ledge of  which  he  certainly  introduced  into  Greece. 
He  also  taught  the  true  length  of  the  year  >  determined 
the  cosmical  setting  of  the  Pleiades  in  his  time  to  have 
been  25  days  after  the  autumnal  equinox  ^  divided  the 
earth  into  five  zones  by  means  of  the  polar  circles  and 
tropics  ;  taught  the  ol>liquity  of  the  ecliptic ;  and  show- 
ed that  the  equinoctial  is  cut  by  the  meridians  at  right 
aagles,  all  of  which  intersect  each  other  at  the  poles. 
He  is  also  said  to  have  observed  the  exact  time  of  the 
solstices,  and  from  thence  to  have  deduced  the  true 
length  of  the  solar  year  ;  to  have  observed  eclipses  of 
tJie  sun  and  moon  ^  and  to  have  taught  that  the  moon 
iad  no  light  but  what  she  borrowed  from  the  sun. 
According  to  Stanley,  he  also  determined  the  diameter 
of  the  sun  to  be  one- 7  20th  part  of  his  annual  orbit. 
*'  But  (says  Dr  Long)  these  things  should  be  received 
with  caution.  There  are  some  reasons  which  might  be 
assigned  for  supposing  that  the  knowledge  of  Thales  in 
these  matters  was  much  more  circumscribed :  and  indeed 
it  Is  not  unreasonable  to  suppose,  that  that  veneration  for 
the  ancients  which  leads  authors  to  write  professedlv  on 
the  history  of  ancient  times,  may  have  induced  them 
to  ascribe  full  as  much  knowledge  to  those  who  lived 
in  them  as  was  really  their  due.*' 

The  successors  of  Thales,  Anaximander,  Anaxime- 
nes,  and  Anaxagoras,  contributed  considerably  to  the 
advancement  of  astronomy.  The  first  is  ^aid  to  have 
Invented  or  introduced  the  gnomon  into  Greece ;  to 
have  observed  the  obliquity  of  the  ecliptic  f  and  taught 
that  the  earth   was   spherical,  and  the  centre  of  the 


O  M  Y. 


13 


was 
universe,  and  that  the  sun  was  not  less  than  it.  He 
IS  also  said  to  have  made  the  first  globe,  and  to  have 
set  op  a  sun-dial  at  Lacedemon,  which  is  the  first  we 
bear  of  among  the  Greeks  ^  though  some  are  of  opini- 
on that  these  pieces  of  knowledge  were  brought  from 
Babylon  by  Pherycides,  a  contemporary  of  Anaximan- 
^r.  Anaxagoras  also  predicted  an  eclipse  which  hap- 
pened in  the  fifth  year  of  the  Peloponneslan  war  ;  and 
taught  that  the  moon  was  habitable,  consisting  of  hills^ 
Talleys,  and  waters,  like  the  earth.   His  contemporary, 


Pythagoras,  however,  greatly  improved  not  only  astro-    Hiitor;. 
nomy  and  mathematics,  but  every  other  branch  of  phi-  ^ 
losophy.     He  taught  that  the  universe  was  composed 
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of  four  elements,  and  that  it  had  the  sun  in  the  centre  j  ^p"JJ*' 
that  the  earth  was  round,  and  had  antipodes;  and  thatg^,^ 
the  moon  reflected   the  rays  of  the  sun  ;  that  the  stars 
were  worlds,  containing  earth,  air,  and  ether  ;  that  the 
moon  was  inhabited  like  the  earth  ;  and  that  the  comets 
were  a  kind  of  wandering  stars,   disappearing  in  the 
superior  parts  of  their  orbits,  and  becoming  visible  on- 
ly in  the  lower  parts   of  them.     The  white  colour  of 
the  milky-way  he  ascribed  to  the  brightness  of  a  great 
number  of  small  stars ;  and  he  supposed  the  distances  ~ 
of  the  moon  and  planets  from  the  earth  to  be  in  certain 
harmonic  proportions  to  one  another.  He  Is  said  also  to 
have  exhibited  the  oblique  course  of  the  sun  in  the  eclip- 
tic and  the  tropical  circles,  by  means  of  an  artificial 
sphere;  and  he  first  taught  that  the  planet  Venus  is  both 
the  evening  and  morning  star.    This  philosopher  is  said 
lO  have  been  taken  prisoner  by  Cambyses,  and  thus  to  • 
have  become  acquainted  with  all  the  mysteries  of  tba 
Persian  magi ;  after  which  he  settled  at  Crotona  in  Ita- 
ly, and  founded  the  Italian  sect. 

About  440  years  before  the  Christian  era,  Philolaus, 
a  celebrated  Pythagorean,  asserted  the  annual  motion 
of  the  earth  round  the  sun ;  and  soon  after  Hicetas,  a 
Sjracusan,  taught  its  diurnal  motion  on  Its  own  axis. 
About  this  time  also  flourished  Meton  and  Euctemon 
at  Atliens,  who  took  an  exact  observation  of  the  sum- 
mer solstice  432  years  before  Christ ;  which  Is  the  oldest 
observation  of  the  kind  we  have,  excepting  what  is 
delivered  by  the  Chinese.  Meton  is  said  to  have  com- 
posed a  cycle  of  19  years,  which  still  bears  his  name  ; 
and  he  marked  the  risings  and  settings  of  the  stars,  and 
what  seasons  they  pointed  out :  In  all  which  he  was  as- 
sisted by  his  companion  Euctemon.  The  science,  how- 
ever, was  obscured  by  Plato  and  Aristotle,  who  em* 
braced  the  system  afterwards  called  the  Pto/px^iatc,  which 
places  the  earth  in  the  centre  of  the  universe. 

Eudoxus  the  Cnidian  was  a  contemporary  with  A* 
ristotle,  though  considerably  older,  and  Is  greatly  ce- 
lebrated on  account  of  his  skill  In  astronomy.  He  was 
the  first  who  introduced  geometry  Into  the  science,  and 
he  Is  supposed  to  be  the  inventor  of  many  propositions 
attributed  to  Euclid.  Having  travelled  into  Egypt 
in  the  earlier  part  of  his  life,  and  obtained  a  recom- 
mendation from  Agesllaus  to  Nectanebus  king  of  Egypt, 
he,  by  his  means,  got  access  to  the  priests,  who  had' 
the  knowledge  of  astronomy  entirely  among  them, 
after  which  he  taught  in  Asia  and  Italy.  Seneca  tellsi . 
us  that  he  brought  the  knowledge  oT  the  planetary  mo* 
tlons  from  Egypt  loto  Greece ;  and  Archimedes,  that 
be  believed  the  diameter  of  the  sun  to  be  nine  times 
that  of  the  moon.  He  was  also  well  acquainted  with 
the  method  of  drawing  a  sun-dial  upon  a  plane ',  from 
whence  it  may  be  Inferred  that  he  understood  the  doc- 
trine of  the  projection  of  the  sphere  :  yet,  notwithstand-^ 
ing  what  has  been  said  concerning  the  observations  of 
Eudoxus^  it  Is  not  certain  that  his  sphere  was  not  taken 
from  one  much  more  ancient,  ascribed  to  Chiron  the. 
Centaur..  The  reason  given  for  this  supposition  Is,^ 
that  had  the  places  of  the  stars  been  taken  from  hia 
own  observations,  the  constellations  must  have  been  half 
a  sign  farther  advanced  tlian  they  are.  9ald  to  be  In  hisw 
writings^ 
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Hi<>ton.  ^^P^  ^f^^^  £udoxus,  Calippus  flourished,  whose  sy- 
«-— V— — ^  stem  of  tiie  celestial  spheie  is  mentioned  by  Aristotle  j 
but  he  is  better  known  from  a  period  of  76  years,  con- 
taining four  corrected  metonic  periods,  and  which  bad 
its  beginning  at  the  summer  solstice  in  the  year  330 
before  Christ.  But  about  this  time,  or  rather  earlier, 
the  Greeks  having  begun  to  plant  colonies  io  Italy, 
Gaul,  and  Egypt,  these  became  acquainted  with  the 
Pythagorean  system,  and  the  notions  of  the  ancient 
Druids  concerning  astronomy.  Julius  Caesar  informs 
us,  that  the  latter  were  skilled  in  this  science ;  and 
that  the  Gauls  in  general  were  able  sailors,  which  at 
that  time  they  conid  not  be  without  a  competent 
knowledge  of  astronomy  :  and  it  is  related  of  Pytboas, 
who  lived  at  Marseilles  in  the  time  of  Alexander  the 
Great,  that  he  observed  the  altitude  of  the  sun  at  the 
summer  solstice  by  means  of  a  gnomon.  He  is  also 
said  to  have  travelled  as  far  as  Thule  to  settle  the  cli- 

1 2  mates. 

Stauofas-  ^jYer  the  death  of  Alexander  the  Great,  science 
•^^Ifler  flourished  in  Egypt  more  than  in  any  other  part  of  the 
the  death  of  world  )  and  a  famous  school  was  set  up  at  Alexandria 
Alexander,  under  the  auspices  of  Ptolemy  Philadelphu»,  a  prince 
.instructed  in  all  kinds  of  learning,  and  the  patron  of 
all  those  who  cultivated  them  ;  and  this  school  conti- 
nued to  be  the  seminary  of  all  kinds  of  literature,  till 
the  invasion  of  the  Saracens  in  650.  Timocharis  and 
Arystillus,  who  first  cultivated  the  astronomical  science 
in  this  school,  began  to  put  it  on  a  new  footing  ^  being 
much  more  careful  in  their  observations,  and  exact  in 
noting  down  the  times  when  they  were  made,  than 
their  predecessors.  Ptolemy  assures  us,  that  Hippar- 
chus  made  use  of  their  observations,  by  means  of 
which  he  discovered  that  the  stars  had  a  motion  in 
longitude  of  about  one  degree  in  an  hundred  years  \ 
and  he  cites  many  of  their  observations,  the  oldest  of 
which  is  before  the  erection  of  this  school,  in  the  year 
295,  when  the  moon  just  touched  the  northern  atar 
in  the  forehead  of  the  Scorpion  ^  and  the  last  of  them 
was  in  the  13th  year  of  PhiladelphuS|  when  Venus 
hid  the  former  star  of  the  four  in  the  left  wing  of 
Virgo. 

From  this  time  the  science  of  astronomy  contbued 
greatly  to  advance.  Aristarchus,  who  lived  about  270 
years  before  Christ,  strenuously  asserted  the  Pythago- 
rean system,  and  gave  a  method  of  determining  the  di- 
stance of  the  sun  by  the  moon*s  dichotomy.  Eratos- 
thenesl  born  at  Cyrene  in  271  B.  C.  determined  the 
measure  of  a  great  circle  of  the  earth  by  means  of  a 
gnomon.  His  reputation  was  so  great,  that  he  was 
invited  from  Athens  to  Alessandria  by  Ptolemy  Euer- 
getes,  and  made  by  him  keeper  of  the  royal  library  at 
that  place.  At  his  instigation  the  same  prince  set  tap 
those  armillas  or  spheres,  which  Hipparchus  and  Pto- 
lemy the  astronomer  afterwards  employed  so  successful- 
ly in  observing  the  heavens.  He  also  found  the  distance 
between  the  tropics  to  be  eleven  such  parts  as  the 
'  whole  meridian  contains  eighty-three.  About  the  same 
time  Berosus  a  native  of  Chaldea,  flourished  at  A- 
thens.  He  is  by  some  said  to  have  brought  many  ob- 
servations from  Babylon,  which   are   ascribed   to  the 

13  ^  Greeks  ^  while  others  contend,  that  the  latter  owe 
Discoreries  little  or  nothing  of  their  astronomical  knowledge  to 
nicd't.^'     the  Babylonians.      The  celebrated  Archimedes,   who 

next  to  Sir  Isaac  Newton  holds  the  first  place  among 


mathematicians,  was  nothing  inferior  as  ati  astronomer  History, 
to  what  he  was  as  a  geometrician.  He  determined  ^ '  v  » 
the  distance  of  the  moon  from  the  earth,  of  Mercury 
from  the  moon,  of  Venus  from  Mercury,  of  the  sun 
from  Venus,  of  Mars  from  the  sun,  of  Jupiter  from 
Mars,  and  of  Saturn  from  Jupiter  y  sls  likewise  the  di^ 
stance  of  the  fixed  stars  from  the  orbit  of  Saturn.  That 
he  made  astronomical  observations,  is  not  to  be  doabt- 
ed }  and  it  appears  from  an  epigram  of  the  poet  Clau- 
dian,  that  be  invented  a  kind  of  planetarium,  or  orrery, 
to  represent  the  phenomena  and  motions  of  the  heavenly 
bodies.  14 

Hipparchus  was  the  first  who  applied  himself  to  theOf  Hi^at 
sttady  of  every  part  of  astronomy,  his  predecessors  ha-^^"** 
ving  chiefly  considered  the  motions  and  magnitiides  of 
the  son  and  moon.  Ptolemy  also  informs  ns,  that  be 
first  discovered  the  orbits  of  the  planets  to  be  eccen- 
tric, and  on  this  hypothesis  wrote  a  book  against  £a* 
doxus  and  Calippus.  He  gives  many  of  his  observa- 
tions :  and  says,  that  by  comparing  one  of  his  with 
another  made  by  Aristarchus  145  years  before,  he 
was  enabled  to  determine  the  length  of  the  year  with 
great  precision.  Hipparchus  also  first  found  ont  the 
anticipation  of  the  moon^s  nodes,  the  eccentricity  of 
her  orbit,  and  that  she  moved  slower  in  her  apogee 
than  in  her  perigee*  He  collected  the  accounts  of 
such  ancient  eclipses  as  had  been  observed  by  the  Chal- 
deans and  Egyptians.  He  formed  hypotheses  con- 
beming  the  celestial  motions,  and  constructed  tables  of 
those  of  the  sun  and  moon,  and  would  have  done  the 
same  with  those  of  the  other  planets  if  be  could  have 
found  ancient  observations  sufficient  for  the  purpose  j 
but,  these  being  wanting,  he  was  obliged  to  content 
himself  with  collecting  fit  observations  for  that  porposei 
and  endeavouring  to  form  theories  of  the  five  planets. 
By  comparing  his  own  observations  on  the  Spica  Vir- 
ginis  with  those  of  Timochares  at  Alexandria  made  100 
jrears  before,  he  discovered  that  the  fixed  stars  changed 
their  places,  and  bad  a  slow  motion  of  thei^  own  from 
west  to  east.  He  corrected  the  Calippic  period,  and 
pointed  out  some  errors  in  the  method  laid  down  by 
£ratosthenes  for  measuring  the  circumference  of  the 
earth.  By  means  of  geometry,  which  was  now  great- 
ly improved,  he  was  enabled  to  attempt  the  calculation 
01  the  sun^s  distance  in  a  more  correct  manner  than 
any  of  his  predecessors  j  but  unhappily  it  required  so 
much  accuracy  in  observation  as  was  found  impracti-  15 
cable.  His  greatest  work,  however,  was  his  catalogue  Makes  thi 
of  the  fixed  stars,  which  he  was  induced  to  attempt  by  j"*^  ®*JV 
the  appearance  of  a  new  star.  The  catalogue  is  pre-  J^f^^^n, 
served  by  Ptolemy,  and  contains  the  longitudes  and  la- 
titudes of  1022  stars,  with  their  apparent  magnitudes^ 
He  wrote  also  concerning  the  intervals  between  eclipses 
both  solar  and  lunar,  and  is  said  to  have  calculated  all 
that  were  to  happen  for  no  less  than  600  years  firom  bis 
time.  16 

Little  progress  was  made  in  astronomy  from  the  time  System  af 
of  Hipparchus  to  that  of  Ptolemy,  who  flourished  in^*^"°J^* 
the  first  century.  The  principles  on  which  his  system 
is  built  are  indeed  erroneous :  but  his  work  will  al- 
ways be  valuable  on  account  of  the  number  of  ancient 
observations  it  contains.  It  was  first  translated  out  of 
the  Greek  into  Arabic  in  the  year  827,  and  into  La- 
tin from  the  Arabic  in  1230.  The  Greek  original 
was  unknown  in  Europe  till  the  beginning  of  the  15th 
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ecntaiy,  when  it  was  broogbt  from  Constantinople,  then 
tmken  by  the  Tarks,  by  George  a  monk  of  Trapezond, 
who  translated  it  into  Latin.  Various  editions  were  af- 
terwards poblisbed  :  but  little  or  no  improvement  was 
Dade  by  the  Greeks  in  this  science. 

During  the  long  period  from  the  year  800  to  the 
beginning  of  the  14th  century,  the  western  parts  of 
Europe  were  immersed  in  deep  ignorance  and  barbarity. 
However,  several  learned  men  arose  among  the  Arabians. 
The  cmliph  A\  Mansor  was  the  first  who  introduced  a 
taste  for  the  sciences  in  bis  empire.  His  grandson  Al 
Manran,  who  ascended  tlie  throne  in  814,  was  a  great 
encourager  of  the  sciences,  and  devoted  much  of  his  own 
time  to  the  stody  of  them.  He  made  many  astronomi- 
cal observations  himself,  and  determined  the  obliquity 
of  the  ecliptic  to  be  23^  35'.  He  employed  man^  able 
medtanios  in  constructing  proper  instruments,  which  be 
made  nse  of  for  his  observations ;  and  under  his  auspices 
a  degree  of  the  earth  was  measured  a  second  time  in  the 
plain  of  Singar,  on  the  border  of  the  Red  sea.  From 
this  time  astronomy  was  studiously  cultivated  by  the 
Arabians  ^  and  Elements  of  Astronomy  were  written 
by  Atferganus,  who  was  partly  cotemporary  with  the 
caliph  Al  Mamun.  But  the  most  celebrated  of  all 
their  astronomers  is  Albategnios,  who  lived  about  the 
year  of  Christ  88o.  He  greatly  reformed  astronomy, 
by  comparing  his  own  observations  with  those  of  Ptole- 
my. Thus  he  calculated  the  motion  of  the  sun^s  apo- 
gee firom  Ptolemy's  time  to  his  own  \  determined  the 
precession  of  the  equinoxes  to  be  one  degree  in  70  years ; 
mod  fixed  the  sun*s  greatest  declination  at  23.3 5^  Find- 
ing that  the  tables  of  Ptolemy  required  much  correc- 
tion, he  composed  new  ones  of  his  own  fitted  to  the 
meridian  of  Aracta,  which  were  long  held  in  estimation 
by  tbe  Arabians.  After  his  time,  though  several  emi- 
nent astronomers  appeared  among  the  Saracens,  none 
made  any  very  valuable  observations  for  several  centu- 
rieo,  excepting  £bn  Younis  astronomer  to  the  caliph  of 
Egypt;  who  observed  three  eclipses  with  such  care,  that 
by  means  of  them  we  are  enabled  to  determine  the  quan- 
tity of  the  moon's  acceleration  since  that  time. 

Otiier  eminent  Saracen  astronomers  were,  Arzachel 
a  Moor  of  Spain,  who  observed  the  obliquity  of  the 
ecliptic,  and  constructed  tables  of  sines,  or  half  chords 
of  double  arcs,  dividing  the  diameter  into  300  parts ; 
and  Alhazen,  his  cotemporary,  who  first  showed  tbe  im- 
portance of  the  theory  of  refractions  in  astronomy ; 
writing  also  upon  the  twilight,  the  height  of  the  clouds, 
and  tbe  phenomenon  of  the  horizontal  moon. 

Ulog  Beg,  a  grandson  of  the  famous  Tartar  prince 
Timor  Beg,  or  Tamerlane,  was  a  great  proficient  in 
practical  astronomy.  He  is  said  to  have  had  very  large 
instruments  for  making  his  observations ;  particularly  a 
quadrant  as  high  as  the  church  of  Sancta  Sophia  at  Con- 
stantinople, which  is  180  Roman  feet.  He  composed 
astronomical  tables  from  his  own  observations  for  the 
meridian  of  Samarcand  his  capital,  so  exact  as  to  differ 
very  little  from  those  afterwards  constructed  by  Tycho 
Brahe  ;  but  his  principal  work  is  his  catalogue  of  the 
fixed  stars,  made  from  his  own  observations  in  the  year 
of  Christ  1437.  '^^^  accuracy  of  his  observations  may 
be  gathered  from  his  determining  the  height  of  the  pole 
at  Samarcand  to  be  39*  37'  23". 

Besides  these  improvements,  we  are  indebted  to  the 
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Arabians  for  the  present  form  of  trigonometry.  Me- 
nelaus,  indeed,  an  eminent  Greek  astronomer  who 
flourished  about  the  year  90,  had  published  three  books 
of  Spherics,  in  which  he  treated  of  the  geometry  ne- 
cessary to  astronomy,  and  which  ^how  great  skill  in  the 
sciences  }  but  his  methods  were  very  laborious,  even 
after  they  had  been  improved  and  rendered  more  sim- 
ple by  Ptolemy  :  but  Geber  the  Arabian,  instead  of 
the  ancient  method,  proposed  three  or  four  theorems, 
which  are  the  foundation  of  our  modem  trigonome- 
try. The  Arabians  also  made  the  practice  still  more 
simple,  by  using  sines  instead  of  the  chords  of  double 
arcs.  The  arithmetical  characters  they  had  from  the 
Indians. 

During  the  greatest  part  of  this  time,  almost  all  £u- Revival  of 
rope  continued  ignorant  not  only  of  astronomy  but  of  f  ^^°™7 
every  other  science.  The  emperor  Frederick  II.  first'"  •■^•*"°P** 
began  to  enconrage  learning  in  1230  j  restoring  some 
universities,  and  founding  a  new  one  in  Vienna.  He 
also  caused  the  works  of  Aristotle,  and  the  Almagest 
or  Astronomical  Treatise  of  Ptolemy,  to  be  translated 
into  Latin ;  and  from  the  translation  of  this  book  we 
may  date  the  revival  of  astronomy  in  Europe.  Two 
years  after  its  publication,  John  de  Sacro  Bosco,  or  of 
Halifax,  an  Englishman,  wrote  .his  four  books  De 
Spluera^  which  be  compiled  from  Ptolemy  Albateg- 
nius,  Alferganus,  and  other  Arabian  astronomers : 
this  work  was  so  much  celebrated,  that  for  300  years 
it  was  preferred  in  the  schools  to  every  other  \  and  has 
been  thought  worthy  of  several  commentaries,  particu* 
larly  by  Clavins  in  1531.  In  1240,  Alpbenso  king  of 
Castile  caused  tbe  tables  of  Ptolemy  to  be  correct- 
ed :  for  which  purpose  he  assembled  many  persons  . 
skilled  in  astronomy.  Christians,  Jews,  and  Moors  \  by 
whom  the  tables  called  Alphonsine  were  composed,  at 
the  expence  of  40,000,  or  according  to  others  400,000 
ducats.  About  the  same  time  Koger  Bacon,  an  English 
monk,  poblisbed  many  things  relative  to  astronomy )  par- 
ticularly of  tbe  places  of  the  fixed  stars,  solar  rays,  and 
lunar  aspects.  Vitellio,  a  Polander,  wrote  a  treatise  on 
Optics  about  1 270,  in  which  he  showed  the  use  of  re- 
fractions in  astronomy.  j^ 

From  this  time  to  that  of  Purbach,  who  was  bom  Improve- 
in  1423,  few  or  no  improvements  were  made  in  astro- mentt  of 
nomy.  He  wrote  a  commentary  on  Ptolemy's  AJ-*^'***^^* 
magest,  some  treatises  on  Arithmetic  and  Dialling, 
with  tables  for  various  climates.  He  not  only  used 
spheres  and  globes,  but  constructed  them  himself}  and 
formed  new  tables  of  the  fixed  stars,  reduced  to  tbe 
middle  of  that  age.  He  composed  also  new  tables  of 
sines  for  every  ten  minutes,  which  Regiomontanus  af- 
terwards extended  to  every  single  minute,  making  the 
whole  sine  60,  with  6  ciphers  annexed.  He  likewise 
corrected  the  tables  of  the  planets,  making  new  equa- 
tions to  them,  because  the  Alphonsine  tables  were  very 
faulty  in  this  respect.  In  his  solar  tables  he  placed  the 
sun's  apogee  in  the  beginning  of  Cancer  ;  but  retained 
the  obliquity  of  the  ecliptic  23^  33^^^,  to  which  it  had 
been  reduced  by  tbe  latest  observations.  He  made 
new  tables  for  computing  eclipses,  of  which  he  observed 
some,  and  had  just  published  a  theory  of  tbe  planrts, 
when  he  died  in  146 1.  10 

John  Muller  of  Monteregio  (Koningsberg),  a  town,  Of  Hegiu- 
of  Franconiai  from  whence  he  was  called  Reghmonta-^'*^^^^^ 
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Hiktorj*  ^^^9  ^^^  ^hc  scholar  and  successor  of  Purbacb.  He 
*  ■  V  completed  the  epitome  of  Ptolemy's  Almagest  which 
Purbacb  had  begun  'y  and  after  the  death  of  the  latter, 
^eut  to  Rome,  where  he  made  many  astronomical  ob- 
servations. Having  returned  to  Nuremberg  in  147 1, 
he  was  entertained  by  a  wealthy  citizen  named  Bev' 
nard  ^a/t/ier,  who  having  a  great  love  for  astronomy, 
caused  several  instruments  to  be  made  under  the  direc- 
tion of  Regiomontanus,  for  observing  the  altitude  of 
the  sun  and  stars,  and  other  celestial  phenomena.  A- 
monfi;  these  was  an  armiilary  astrolabe,  like  that  which 
had  been  u3ed  by  Hipparchus  and  Ptolemy  at  Alexan* 
dria,  and  with  which  many  observa.tions  were  made. 
He  also  made  ephemerides  for  30  years  to  come,  shov- 
ing the  lunations,  eclipses,  &c.  He  wrote  the  Theory 
of  the  Planets  and  Comets,  and  a  Treatise  of  Triangles 
yet  in  repute  for  several  extraordinary  cases.  He  is  said 
to  have  been  the  first  who  introduced  the  use  of  tangents 
into  trifironometry  ^  and  to  have  published  in  print  (the 
art  of  printing  having  been  lately  invented)  the  works 
of  many  of  the  most  celebrated  ancient  astronomers. 
After  his  death,  which  happened  at  Rome,  Walther 
made  a  diligent  search  for  all  his  instruments  and  papers 
which  could  be  found :  and  continued  bis  observations 
with  the  instruments  he  had  till  his  death.  The  obser- 
vations of  both  were  collected  by  order  of  the  senate  of 
Nuremberg,  and  published  there  by  John  Schoner  in 
1544  ;  afterwards  by  Snellius  at  the  end  of  the  Obser* 
▼ations  made  by  the  landgrave  of  Hesse  in  1618^  and 
lastly,  in  1666,  with  those  of  Tycho  Brahe.  Walther, 
however,  as  we  are  told  by  Snellius,  found  fault  with 
bis  armilla,  not  being  able  to  give  any  observation  with 
certainty  to  less  than  ten  minutes.  He  made  use  of  a 
good  clock,  which  also  was  a  late  inventioa  in  those 

Of  Werner.  John  Werner,  a  clergyman,  succeeded  Walther  as 
astronomer  at  Nuremberg  ^  having  applied  himself  with 
great  assiduity  to  the  study  of  that  science  from  his  in- 
fancy. He  observed  the  motion  of  the  comet  in  1 500  ; 
and  published  several  tracts,  in  which  he  handled  ma- 
ny capital  points  of  geometry,  astronomy,  and  geo- 
graphy, in  a  masterly  manner.  He  published  a  trans- 
lation of  Ptolemy's  Geography,  with  a  commentary, 
which  is  still  extant.  In  this  he  first  proposed  the  me- 
thod of  finding  the  longitude  at  sea  by  observing  the 
moon's  distance  from  the  fixed  stars  ^  which  is  now  so 
successfully  put  in  practice.  He  also  published  many 
other  treatises  on  mathematics  and  geography  ^  but  the 
most  remarkable  of  all  his  treatises,  are  those  concern- 
ing the  motion  of  the  eighth  sphere  or  of  the  fixed 
•tars,  and  a  short  theory  of  the  same.  In  this  he  show- 
ed, by  comparing  his  own  observations  of  the  stars  Re- 
gulus,  Spica  Virginis,  and  the  bright  star  in  the  south- 
ern scale  of  the  Balance,  made  in  1514,  with  the  pla- 
ces assigned  to  the  same  stars  by  Ptolemy,  Alphonsus, 
and  others,  that  the  motion  of  the  fixed  stars,  now 
called  the  precession  of  the  equinoctial  points^  is  one  de- 
gree ten  minutes  in  100  years,  and  not  one  degree  on- 
ly, as  former  astronomers  had  made  it.  He  made  the 
obliquity  of  the  ecliptic  23°  28',  and  the  first  star  of 
Aries  26°  distant  from  the  equinoctial  point.  He  also 
constructed  a  planetarium  representing  the  celestial  mo- 
tions according  to  the  Ptolemaic  hypothesis,  and  made 
a  great  number  of  meteorological  observations  with  a 
yiew  towards  the  prediction  of  the  weather.     The  ob- 


liquity of  the  ecliptic  was  settled  by  Dominic  Maria  Hitton 
the  friend  of  Copernicus,  at  23®  29',  which  is  still  held  ^"  v  — 
to  be  just.  21 

The  celebrated  Nicholas  Copernicus  next  makes  his  Pjthago- 
appearance,  and  is  undoubtedly  the  great  reformer  of '^^  •y**' 
the  astronomical  science.  He  was  originally  bred  to^^JL^ 
the  practice  of  medicine,  and  had  obtained  the  degree 
of  doctor  in  that  faculty  :  but  having  conceived  a  great 
regard  for  the  mathematical  sciences,  especially  astro- 
nomy, he  travelled  into  Italy,  where  he  for  some  time 
was  taught  by  Dominic  Maria,  or  rather  assisted  him 
in  his  astronomical  operations.  On  his  return  to 
his  own  country,  being  made  one  of  the  canons  of 
the  church,  he  applied  himself  with  the  utmost  assidui- 
ty to  the  contemplation  of  the  heavens,  and  to  the  stu- 
dy of  the  celestial  motions.  He  soon  perceived  the  de- 
ficiency of  all  the  hypotheses  by  which  it  bad  been  at- 
tempted to  account  for  these  motions ;  and  for  this  rea- 
son he  set  himself  to  study  the  works  of  the  ancients, 
with  all  of  whom  he  also  was  dissatisfied  excepting  Py- 
thagoras j  who,  as  has  been  already  related,  placed 
the  sun  in  the  centre,  and  supposed  all  the  planets, 
with  the  earth  itself,  to  revolve  round  him.  He  in- 
forms us,  that  be  begaa  to  entertain  these  notions  about 
the  year  1507  j  but  not  being  satisfied  with  stating  the 
general  nature  of  his  hypothesis,  he  became  desirous  of 
determining  the  several  periodical  revolutions  of  the 
planets,  and  thence  of  constructing  tables  of  their  mo- 
tions which  might  be  more  agreeable  to  truth  than 
those  of  Ptolemy  and  Alphonsus.  The  observations 
be  was  enabled  to  make,  however,  must  have  been  ex- 
tremely inaccurate  :  as  he  tells  us,  that  if  with  the  in- 
struments he  made  use  of  he  should  be  able  to  come 
within  ten  minutes  of  the  truth,  he  would  rejoice  no 
less  than  Pythagoras  did  when  he  discovered  the  pro- 
portion of  the  hypothenuse  to  the  other  two  sides  of  a 
right-angled  triangle.  His  work  was  completed  in  the 
year  1530^  but  he  could  not  be  prevailed  upon  to 
publish  it  till  towards  the  end  of  his  life,  partly  through 
diffidence,  and  partly  through  fear  of  the  oflence 
which  might  be  taken  at  the  singularity  of  the  doc- 
trines set  forth  in  it.  At  last,  overcome  by  the  im- 
portunities of  his  friends,  he  suffered  it  to  be  published 
at  their  expence,  and  under  the  inspection  of  Schoner 
and  Osiander,  with  a  dedication  to  Pope  Paul  III,  and 
a  preface,  in  which  it  was  attempted  to  palliate  as 
much  as  possible  the  extraordinary  innovations  it  con- 
tained. During  the  time  of  its  publication  the  au- 
thor himself  was  attacked  with  a  bloody  flux,  succeeded 
by  a  palsy  \  so  that  he  received  a  copy  only  a  few 
hours  before  his  death,  which  happened  on  the  23d  of 

May  1543.  ^  .  , 

Afler  the  death  of  Copernicus,  the  astronomical 
science  was  greatly  improved  by  Schoner,  Nonius,  Ap- 
pian,  and  Gemma  Frisius.  Schoner  survived  Coper- 
nicus only  four  years ;  however,  he  greatly  improved 
the  methods  of  making  celestial  observations,  reformed 
and  explained  the  calendar,  and  published  a  treatise  of 
cosmography.  Nonius  had  applied  himself  very  early 
to  the  study  of  astronomy  and  navigation  \  but  finding 
the  instruments  at  that  time  in  use  excessively  inaccu- 
rate, he  applied  himself  to  the  invention  of  others 
which  should  be  less  liable  to  inconvenience.  Thus  bo 
invented  the  astronomical  quadrant,  in  which  he  divid- 
ed the  degrees  into  minutes  by  a  number  of  concentric 

circles. 
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circles.  Tlie  first  of  these  was  clivided  into  90  equal 
parts,  the  second  into  89,  the  third  into  88|  and  so 
on,  as  low  as  46  ^  and  thus,  as  the  index  of  the  qua- 
drant would  always  fall  upon  one  or  other  of  the  divi- 
sions, or  very  near  it,  the  minutes  might  he  known  by 
computation.  He  published  many  treatises  on  ma- 
thematical suhjecta,  particularly  one  which  detected 
the  errors  of  Orontius,  who  had  imagined  that  he 
could  square  the  circle,  double  the  cube,  &c.  by  find- 
ing two  mean  proportionals  betwixt  two  right  lines. 
Appian's  chief  work  was  entitled  The  Casarean  Astro^ 
momy;  and  was  published  at  Ingolstadt  in  1540,  die- 
dicated  to  the  emperor  Charles  V.  and  his  brother 
Ferdinand.  In  this  he  showed  how  to  resolve  astrono- 
mical problems  by  means  of  instruments,  without  either 
calculations  or  tables  \  to  observe  the  places  of  the 
atars  and  planets  by  the  astrolabe  \  and  to  foretel 
eclipses  and  describe  the  figures  of  them :  the  whole 
illustrated  by  proper  diagrams.  In  his  second  book 
be  describes  the  method  of  dividing  an  astronomical 
quadrant,  and  of  using  it  properly.  His  treatise  con- 
cludes with  the  observation  of  nve  comets.  Gemma 
Frisius  wrote  a  commentary  on  a  work  of  Appian  eo- 
titled  his  Cosmography^  with  many  observations  of  eclip- 
ses. He  invented  also  the  astronomical  ring,  and  se- 
veral other  instruments,  which,  though  they  could  not 
boast  of  much  exactness  superior  to  others,  were  yet  of 
considerable  utility  in  taking  observations  at  sea  \  and 
be  is  also  memorable  for  being  the  first  who  proposed  a 
time  keeper  for  determining  the  longitude  at  sea/— 
George  Joachim  Rheticus  was  a  scholar  of  Copernicus, 
to  attend  whose  lectures  he  gave  up  his  professorship  of 
mathematics  at  Wittemberg.  For  the  improvement  of 
astronomical  calculations,  he  began  to  construct  a  table 
of  sines,^  tangents,  and  secants,  for  every  minute  and 
ten  seconds  of  the  quadrant.  In  this  work  he  first 
showed  the  use  of  secants  in  trigonometry,  and  greatly 
enlarged  the  use  of  tangents,  first  invented  by  Regie- 
montanus  \  but  he  assigned  for  the  radius  a  much  larger 
cumber  of  places  than  had  been  done  before,  for  the 
greater  exactness  of  calculation.  This  great  work  he 
did  not  live  to  accomplish  \  but  it  was  completed  by  his 
disciple  Valentine  Otho,  and  published  at  Heidelberg 

10  1594. 

During  this  century,  the  list  of  astronomers  was  dig- 
nified by  some  very  illustrious  names.  About  the  year 
X561,  William  lY.  landgrave  of  Hesse  Cassel,  applied 
himself  to  the  study  of  astronomy.  With  the  assistance 
of  Rothman  and  Burgius,  the  former  an  astronomer,  the 
latter  an  excellent  mathematical  instrument-maker,  he 
erected  an  observatory  on  the  top  of  his  palace  at  Cassel, 
and  furnished  it  with  such  instruments  as  were  then  in 
use,  made  in  the  best  manner  the  artists  of  that  age 
could  execute.  With  these  he  made  a  great  number  of 
observations,  which  were  by  Hevelius  preferred  to 
those  of  Tycho  Brahe,  and  which  vtere  published  by 
Soellius  in  1 61 8.  From  these  observations  he  deter- 
mined the  longitudes  and  latitudes  of  4C0  stars,  which 
be  inserted  in  a  catalogue  where  their  places  are  recti* 
fied  to  the  beginning  of  the  year  I503« 

Tycho  Brahe  began  his  observations  about  the  same 
time  with  the  landgrave  of  Hesse,  already  mentioned. 
He  observed  the  great  conjunction  of  Saturn  and  Ju- 
piter in  1563;  and  finding  the  instruments  he  could 
procure  very  inaccurate,  be  made  a  quadrant  capable 
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of  showing  single  minutes,  and  likewise  a  sextant  four  ^  History, 
cubits  radius.     In  157I1  he  discovered  a  new  star  in  ^       y  1  ■■/ 
the  chair  of  Cassiopeia  \  which  induced  him,  like  Hip- 
parch  us,  to  make  a  catalogue  of  the  stars.  This  contain- 
ed the  places  of  777  stars,  rectified  to  the  year  1600) 
but  instead  of  tlie  moon,  which  was  used  by  the  ancients 
to  connect  the  places  of  the  sun  and  stars,  Tycho  sub- 
stituted Venus,  as  having  little  or  no  parallax,  and  yet 
being  like  the  moon  visible  both  day  and  night.     By 
the  recommendation   of   the  landgrave   of  Hesse,  he 
obtained  from  the  king  of  Denmark  the  island  of  Hu- 
enna,  opposite  to  Copenhagen,  where  an  observatory 
was  built.     The  first  stone  of  this  building,  afterwards        t  r 
called  Uraniburgf  was  laid  in  the  year  1576.     It  was  Account  of 
of  a  square  form,  one  side  of  it  being  about  60  feet  in  Uraoibari^ 
length  J  and  on  the  east  and  west  sides  were  two  round    *^^'^* 
towers  of  32  feet  diameter  each.      The   instruments^      ^* 
were  larger  and  more  solid  than  had  ever  been  seen  be- 
fore by  any  astronomer.     They  consisted  of  quadrants, 
sextants,  circles,  semicircles,  armillsc  both  equatorial  and 
zodiacal,   parallactic  rulers,  rings,  astrolabes,  globes, 
clocks,  and  8un*dials.     These  instruments  were  so  di- 
vided as  to  show  single  minutes  ;  and  in  some  the  arch 
might  be  read  off  to  10  seconds.     Most  of  the  divisions 
were  diagonal :  but  he  had  one  quadrant  divided  ac- 
cording to  the  method  invented  by  Nonius  \  that  is,  by 
47  concentric  circles.     The  whole  expence  is  said  to 
have  amounted  to  200,000  crowns.     The  method  of 
dividing  by  diagonals,  which  Tycho  greatly  admired, 
was  the  invention  of  Mr  Richard  Chanceler,  an  Eng- 
lishman :  Tycho,  however,  shows,  that  it  is  not  accu« 
rately  true  when  straight  lines  are  employed,  and  the 
circles  at  equal  distances  from  each  other  j  but  that  it 
may  be  corrected  by  making  circular  diagonals,  which 
jf  continued  would  pass  through  the  centre. 

Tycho  employed  his  time  at  Uraniburg  to  the  best 
advantage  j  but  falling  into  discredit  on  the  death  of 
the  king,  he  was  obliged  to  remove  to  Holstein,  and  a| 
last  found  means  to  get  himself  introduced  to  the  em- 
peror, with  whom  he  continued  to  his  death.     He  is 
well  known  to  have  been  the  inventor  of  a  system  of 
astronomy,    which  bears  his    name ;    and   which  he 
vainly  endeavoured  to  establish  on  the  ruins  of  that 
of  Copernicus  :  hut  the  simplicity  and  evident  conso- 
nancy  to  the  phenomena  of  nature,  displayed   in   all 
parts  of  the  Copemican  system,  soon  got  the  better  of 
the  unnatural  and  complicated  system  of  Tycho.     His 
works,  however,  which  are  very  numerous,  discover  him 
te  have  been  a  man  of  vast  abilities.    After  his  death 
the  castle  of  Uraniburg  quickly  fell  to  decay,  and  in« 
deed  seems  to  have  been  purposely  pulled  down  ;  for, 
in  1652,  when  Mr  Huet  went  to  Sweden,  it  was  almost 
level  with  the  ground,  and  few  traces  of  the  walls  could 
be  discerned.     None  of  the  neighbouring  inhabitants 
had  ever  heard  of  the  name  of  Tycho  or  Uraniburg, 
excepting  one  old   man,   whom  Mr  Huet  found  out 
with  great  difficulty,  and  who  had  been  a  servant  in 
the  family !  All  the  discoveries  of  Porback,  Regiomon- 
tanus,  and  Tycho,  were  collected  and  published  in  the 
year  162X,  by  Longomontanns,  who  had  been  Tycho^i 
favourite  scholar. 

While  Tycho  resided  at  Prague  with  the  emperor^  ptMn jLi^ 
he  invited  thither  John  Kepler,  afterwards  so  famootQ|K«aliiw 
for   his  discoveries.      Under  the  tuition  of  so  great 
an  astronomer,  the  latter  qaickly  inad«  an  amazing 
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Hisierr.  progress.  He  fouad  that  bis  predecessors  lisd  erred 
in  supposing  the  orbits  of  the  planets  to  be  circular, 
and  their  motions  uniform  :  on  the  contrary,  he  per* 
ceived,  from  his  own  observations,  that  they  were  el- 
liptical, and  their  motions  unequal,  having  the  sun  in 
one  of  the  foci  of  their  orbits  ;  but  that,  however  they 
Varied  in  absolute  velocity,  a  line  drawn  from  the  cen- 
tre of  the  sun  to  the  planet,  and  revolving  with  it, 
would  always  describe  equal  areas  in  equal  times.  He 
discovered,  in  the  year  l6i8,  that  the  squares  of  the 
periodical  tiroes  are  as  the  cubes  of  the  distances  of  the 
planets ;  two  laws  which  have  been  of  the  greatest  im- 
portance to  the  advancement  of  astronomy.  He  seems 
to  have  had  some  notion  of  the  extensive  power  of  the 
principle  of  gravity :  for  he  tells  us,  that  gravity  is  a 
mutual  power  betwixt  two  bodies  j  that  the  moon  and 
earth  tend  towards  each  other,  and  would  meet  in  a 
point  nearer  the  earth  than  the  moon  in  the  proportion 
of  the  superior  magnitude  of  the  former,  were  they  not 
hindered  by  their  projectile  motions.  He  adds  also, 
that  the  tides  arise  from  the  gravitation  of  the  waters 
towards  the  moon  :  however,  he  did  not  adhere  steadily 
to  theHe  principles,  but  afterwards  substituted  others  as 
the  causes  of  the  planetary  motions. 

Gitemporary  with  Kepler  were  Mr  Edward  Wright, 
and  Napier  baron  of  Mercbiston.  To  the  former  we 
ow«  several  very  good  meridional  observations  of  the 
sun's  altitude,  made  with  a  quadrant  of  six  feet  radius, 
in  the  ^^ears  1594,  1595*  and  I596 ;  from  which  he 
greatly  improved  the  theory  of  the  sun's  motion,  and 
computed  more  exact  tables  of  his  declination  than 
bad  been  done  by  any  person  before.  He  published 
also,  in  1599,  an  excellent  treatise,  entitled,  '*  Cer- 
tain Errors  in  Navigation  discovered  and  detected.'* 
To  the  latter  we  are  indebted  for  the  knowledge  of 
logarithms  j  a  discovery,  as  was  justly  observed  by  Dr 
Hal  ley,  one  of  the  most  useful  ever  made  in  the  art  of 
numbering.  John  Bayer,  a  German,  who  lived  about 
t4ie  same  time,  will  ever  be  memorable  for  his  work, 
entitled,  Uranometria^  which  is  a  very  complete  ce- 
lestial atlas,  or  a  collection  of  all  the  constellations  vi- 
sible in  Europe.  To  this  he  added  a  nomenclature,  in 
which  the  stars  in  each  constellation  are  marked  with 
the  letters  of  the  Greek  alphabet  \  and  thus  every  star 
in  the  heavens  may  be  referred  to  with  the  utmost  pre- 
cision and  exactness.  About  the  same  time  also,  astro- 
nomy was  cultivated  by  many  other  persons  \  abroad, 
by  Magfnus,  Mercator,  Manrolycus,  Homeliiis,  Schul- 
tet,  Stevin,  &c. ;  and  by  Thomas  and  Leonard  Digges, 
John  Dee,  and  Robert  Flood,  in  England :  but  none 
of  them  made  any  considerable  improvement. 

The  beginning  of  the  17th  century  was  distinguish- 
ed not  only  by  the  discovery  of  logarithms,    but  by 
Mopet,  and  ^j^^^^  ^^  telescopes  ;   a  sort  of  instrumenXs   by  which 

discoveries  ^^^I'^^non^y  ^^^  brought  to  a  degree  of  perfection  utter- 
ly inconceivable  by  those  who  knew  nothing  of  them. 
The  question  concerning  the  inventor  is  discussed  under 
the  article  Optics  *,  but  whoever  was  entitled  to  this 
merit,  it  is  certain  that  Galileo  was  the  first  who 
brouirht  them  to  such  perfection  as  to  make  any  con- 
siderable discoveries  in  the  celestial  regions.  With  iti- 
struments  of  his  own  making,  Galileo  discovered  the 
inequalities  in  the  moon's  surface,  the  satellites  of  Ju- 
piter, and  the  ring  of  Saturn  \  though  this  last  was 
JiskoowQ  to  him  after  he  had  seen  it,  and  the  view  he 
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got  made  him  conclude  that  the  planet  had  a  threefold  Hitioq 
body,  or  that  it  was  of  an  oblong  ?hape  like  an.  olive.  ^*<-"-v^ 
He  discovered  spots  on  the  sun,  by  means  of  which  he 
found  out  the  revolution  of  that  luminary  on  his  axis  \ 
and  he  discovered  also  that  the  milky  way  and  nebulae 
were  full  of  small  stars.  It  was  not,  however,  till  x 
some  time  after  these  discoveries  were  made,  that  Ga- 
lileo and  others  thought  of  applying  the  observations 
on  Jupiter's  satellites  to  the  purpose  of  finding  the  lon- 
gitude of  places  on  the  surface  of  the  earth  \  and  even 
after  this  was  thought  of,  astronomers  found  it  so  A\U 
ficult  to  construct  tables  of  their  motions,  that  it  was 
not  till  after  many  observations  had  been  made  in 
distant  places  of  the  world,  that  Cassini  was  able  to  ^ 
determine  what  positions  of  the  satellites  were  most^ 
proper  for  finding  out  the  longitude.  At  last  he  per- 
cf^ived  that  the  entrance  of  the  first  satellite  into  the 
shadow  of  Jupiter,  and  the  exit  of  it  from  the  same, 
were  the  most  proper  for  this  purpose  :  that  next  to 
these  the  conjunctions  of  the  satellites  with  Jupiter,  or 
with  one  another,  may  be  made  nse  of^  especially  when 
any  two  of  them,  moving  in  contrary  directions,  meet 
with  each  other:  and  lastly,  that  observations  on  the 
shadows  of  the  satellites,  which  may  be  seen  on  the 
disk  of  Jupiter,  are  useful,  as  also  the  spots  which  are 
seen  npon  his  face,  and  are  carried  along  it  .with  greater 
velocity  than  has  hitherto  been  discovered  in  any  of  the 
other  heavenly  bodies. 

While  astronomers  were  thus  busy  in  making  new  i;.onriti 
discoveries,  the  mathematicians  in  different  countries  mic  uU 
were  no  less  earnestly  employed  in  constructing  loga-  compuM 
rithmic  tables  to  facilitate  their  calculations.     Benja- 
min Ursinos,  an  excellent  mathematician  of  Branden- 
burg, calculated  much  larger  tables  of  logarithms  than 
had  been  .done  by  their  noble  inventor,  and  published 
them  in  1625.    They  were  improved  by  Henry  Briggs, 
Savilian  professor  of  Oxford  \  who  by  making  unity  the 
logarithm  of  ten,  thus  rendered  them  much  more  con- 
venient for  the  purposes  of  calculation.     Logarithmic 
tables  of  sines  and  tangents  were  also  composed  by  Mr 
Briggs  and  Adrian  Vlacq  at  Goude,  so  that  the  busi- 
ness of  calculation  was  now  rendered  nearly  as  easy  as 
possible. 

In  1733,  Mr  Horrox,  a  young  astronomer  of  veryTnuMi 
extraordinary  talents,  discovered  that  Venus  would  pasa  Veoiisi 
over  the  disk  of  the  sun  on  the  24th  of  November  <>'>**'^ 
1639.     '^'"'  event  he  announced  only  to  one  friend,  ^^^^ 
a  Mr  Crabtree  ;  and  these  two  were  the  only  persons  in 
the  world  who  observed  this  transit  the  first  time  it  had 
ever  been  viewed  by  human  eyes.     Mr  Horrox  made 
many  useful  observations  at  the  time ;  and  had  even 
formed  a  new  theory  of  the  monn,  so  ingenious  as  to 
attract  the  notice  of  Sir  Isaac  Newton  :  but  the  hopes 
of  astronomers  from  the  abilities  of  this  excellent  young 
man  were  blasted  by  his  death  in  the  beginning  of  Ja- 
nuary 1640. 

About  the  year  1638  many  learned  men  began  ^^Yv^kX 
assemble  at  Paris  in  order  to  hold  conferences  on  dif-  of  the  A* 
ferent  scientific  subjects,  which  was  the  first  foundation  demy  of 
of  the  Royal  Academy  of  Sciences  in  that  capital,  ^^^.^c*" 
This  practice  was  introduced  in  France  by  Mersennus,  p*"*.*g 
and  soon  after  at  London  by  Oldenbprg «,  which  laid  ^i^^y  ^^ 
the  foundation  of  the  Royal  Society  there.  About  Londoa. 
this  time  also  the  celebrated  astronomer  Hevelius  flou- 
rished at  DantziCf  building  an  observatory  in  bis  own 
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Woaay  and  fiiniUbiog  it  with  excellent  inatronients  of 
bit  own  construction  ;  particularly  octants  and  sextants 
of  brass  of  three  and  four  feet  radius,  as  well  a9  te- 
kicopes,  with  which  be  constantly  observed  the  spots 
and  phases  of  the  moon,  and  from  which  observations 
fo  afterwards  compiled  his  excellent  and  beautiful  work 
eaiiiled  SelenograpAia.  This  noble  building,  together 
with  all  the  books  and  instruments  it  contained,  was 
eeosomed  by  fire  on  the  26th  of  September  1 679  j 
hot  <he  memory,  as  well  as  the  form  and  construction 
of  the  instruments,  is  preserved  in  a  curious  work  of 
the  ingenious  inventor,  entitled  Machina  Calestis; 
thoogh  almost  the  whole  impression  of  this  book  was  in- 
volved in  the  same  fate  with  the  instruments  it  describeSk 
The  damage  sustained  on  this  occasion  was  estimated  at 
30^000  crowns. 

The  celebrated  English  mechanic  Dr  Hooke,  who 
tias  cotemporary  with  Hevelius,  had  in  the  mean  time 
invented  instruments  with  telescopic  sights,  which  he 
pfefirrred  to  those  used  by  Hevelius  so  much,  that  a 
dispute  commenced,  which  procured  Hevelius  a  visit 
from  Dr  Halley.  The  latter  had  at  that  time  taken 
a  voyage  to  St  Helena,  at  the  desire  of  the  Royal  So- 
ciety, in  order  to  observe  and  form  a  catalogue  of  the 
stars  in  the  southern  hemisphere.  The  result  of  his 
observations  with  Hevelius^s  instruments  was,  that 
three  several  observations  on  the  Spica  Virginis  and 
Regulos  differed  only  a  few  seconds  from  each  other. 
They  were  the  invention  of  Tycho  Brahe,  and  are 
described  under  the  article  Optics.  At  this  visit  Hal* 
ley  and  Hevelius  observed  an  occultation  of  Jupiter  by 
the  moon,  and  determined  the  diameter  of  the  latter 
to  be  30',  33". 

In  1671  the  royal  observatory  in  Paris  was  finished, 
nnd  the  use  of  it  assigned  to  Mr  Cassini,  after  it  had  been 
fumisbed  with  instruments  at  a  very  greatexpence  :  and 
the  observatory  at  Greenwich  being  likewise  built  five 
years  after,  Mr  Flarostead  was  appointed  astronomer* 
loyaL  The  observations  in  both  these  places,  however, 
have  been  so  numerous,  that  it  is  in  vain  to  attempt  any 
account  of  them. 

Before  the  middle  of  the.l7tfa  century  the  construe* 
tion  of  telescopes  had  been  greatly  improved,  particular- 
ly by  Fontana  and  Huygens.  The  latter  constructed 
one  of  1 23  feet,  which  is  still  preserved  in  the  museum 
of  the  Royal  Society  at  London.  With  this  he  observed 
the  moon  and  planets  for  a  long  time,  and  discovered 
that  Saturn  was  encompassed  with  a  ring.  The  French, 
however,  still  outdid  the  English  artists;  and  by  means 
of  telescopes  of  2ex>  and  300  feet  focus,  Mr  Cassini  was 
enabled  to  see  all  the  five  satellites  of  Saturn,  his  belts, 
and  the  sbadows  of  Jupiter's  satellites  passing  over  his 
body.  In  1666  Mr  Azout  applied  a  micrometer  to  te- 
lescopes, for  the  purpose  of  measuring  the  diameters  of - 
the  planets,  and  small  distances  in  the  heavens  \  how- 
ever, an  instrument  of  this  kind  had  been  before  invent- 
ed by  Mr  Gascoigne,  though  it  was  but  little  known 
•broad. 

Notwithstanding  all  these  discoveries  by  means  of 
telescopes,  it  was  evident  that  they  still  continued  in 
a  very  imperfect  state,  and  their  imperfections  at  the 
ttoie  appeared  to  be  without  remedy.  One  defect 
was  the  enormous  length  requisite  to  admit  of  any  very 
considerable  magnifying  power;  and  another  was  the 
incorrectness  of  the  image  arising  from  the  aberration  of 
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the  rays,  as  was  then  supposed,  bv  the  spberical  figure  HUtorri 
pf  the  glass.  To  obviate  these  inconveniences,  Mer- 
Sennus  is  said  to  have  first  proposed,  in  a  letter  to 
Descartes,  the  use  of  reflectors  instead  of  lenses  in 
the  construction  of  telescopes  ;  but  this  he  did  in  such 
an  obscure  manner,  that  the  latter  laboured  to  persuade 
him  of  the  falsehood  of  the  principle  on  which  his 
scheme  was  founded*  In  1663,  however,  James  Gre-> 
gory  of  Aberdeen  showed  how  such  a  telescope  might 
be  constructed k  He  showed  also,  that,  in  order  to 
form  a  perfect  image  of  ah  object  in  this  manner,  the 
figure  of  the  speculum  ought  to  be  parabolic  \  but  Sir 
Isaac  Newton,  who  applied  himself  to  the  framing  of 
telescopes  of  the  reflecting  kind,  found  it  impracticable 
to  grind  them  of  the  desired  figure.  Laying  aside  the 
idea  of  reflecting  telescopes,  therefore,  he  applied  him* 
self  to  the  execution  of  a  scheme  formed  by  Descartes, 
viz.  that  of  grinding  lenses  of  the  figure  of  one  of  the 
conic  sections.  In  prosecuting  this  plan,  he  discovered, 
that  the  greatest  errors  to  which  telescopes  were  subject 
arose  from  the  diflerent  refirangibility  of  the  rays  of  light, 
for  which  he  could  not  then  find  any  remedy*  He  there- 
fore returned  to  the  scheme  he  had  just  abandoned  ;  and, 
in  the  year  1672,  presented  to  the  Royal  Society  two 
reflectors  which  were  constructed  with  spherical  spe- 
culums,  as  he  could  not  procure  any  other.  The  in- 
conveniences arising  from  the  difiierent  refrangibility  of 
the  rays  of  light,  have  since  been  in  the  fullest,  manner 
corrected  by  Mr  Dollond,  the  excellency  of  whose 
achromatic  telescopes  is  too  well  known  to  need  any  en« 
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About  the  beginning  of  the  1 8th  century,  the 
practical  part  of  astronomy  seemed  to  languish  for  want 
of  proper  instruments.  Roemer,  indeed,  had  invented 
some  new  ones,  and  Dr  Hooke  bad  turned  his  atten- 
tion towards  this  subject  in  a  very  particular  manner ; 
but  either  through  want  of  skill  in  the  aftiets,  or  some 
other  unfortunate  circumstance,  it  happened  that,  no- 
thing effectual  was  done.  But  at  the  very  time  when 
this  was  the  case  with  practical  astronomy,  the  specu- 
lative part  was  carried  in  a  manner  to  its  utmost 
pitch  by  the  labours  of  the  immortal  Newton,  whose 
Principia  gave  an  entire  new  face  to  the  science.  It 
was  not,  however,  for  many  years  relished  by  the 
foreign  philosophers,  though  almost  immediately  adopt- 
ed at  home,  and  has  continued  ever  since  to  spread  its 
reputation  farther  and  farther,  so  that  now  it  is  in  it 
manner  established  all  over  the  world.  ''But  fsays 
Dr  Long)  that,  after  Newton's  system  had  for  so  long 
a  time  been  neglected,  it  should  all  at  once  be  uni- 
versally  received  and  approved  of,  is  not  to  be  attri- 
buted to  chance,  or  the  caprice  of  fashion,  as  some  who 
are  ignorant  of  it  are  apt  to  think,  and  from  thence 
to  expect  that  some  other  system,  will  hereafter  take  its 
place,  and  bury  it  in  oblivion.  The  system  of  New- 
ton, like  that  of  Copernicus,  is  so  agreeable  to  the  pbe* 
nomena  of  nature,  and  so  well  put  together,  that  it  muMt 
last  as  long  as  truth  and  reason  endure,  although  some 
may  perhaps  bring  the  word  attraction  into  disuse  ;  and 
though  it  may  no  longer  be  thought  inherent  in  mat<* 
ter,  yet  the  laws  of  gravitation,  as  they  are  now  called, 
and  on  which  this  system  is  founded,  will  never  be  for- 
gotten.'* 

It  was  also  in  Britain  that  the  first  improvements  in 
astronomical  instruments  took  place.     The  celebrated 
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Hbtofy.  mechaDie  and  watchmaker,  Graham,  carried  the  acca- 
^  V  ■*'  racy  of  his  instmments  to  a  degree  which  surprised  every 
3*  one.  He  also  greatly  improved  the  principles  of  watch« 
eal  iMbni-*  ^®'^»  *°^  made  clocks  to  go  with  much  greater  rego- 
Beau  fint  l^nty  than  before.  The  old  eight-feet  maral  arch  at 
inproTed  in  Greenwich  was  alsio  constmcted  by  him  j  as  was  a 
Caglaud.  small  eqaatorial  sector  for  making  observations  out  of 
the  meridian  }  but  he  is  chiefly  remarkable  for  con- 
triving the  zenith  sector  of  24  feet  radius,  and  after* 
wards  one  of  Z2t  feet,  by  which  Dr  Bradley  discover- 
ed the  aberration  of  the  fixed  stars.  The  reflecting 
telescope,  which  had  been  invented  by  Gregory,  and 
executed  by  Newton,  was  greatly  improved  by  Mr  Had- 
ley,  and  a  very  complete  and  powerful  instrument  of 
that  kind  was  presented  to  the  Royal  Society  in  17x9. 
The  same  gentleman  has  also  immortalized  his  memory 
by  the  invention  of  the  reflecting  quadrant,  which  he 
presented  to  the  Society  in  17319  which  is  now  in  uni« 
▼ersal  use  at  sea  ;  and  without  which  all  improvements 
^  of  the  lunar  theory  would  have  been  useless  for  deter- 
mining the  longitude,  through  the  want  of  an  instru- 
ment proper  to  make  the  observations  with.  It  how- 
ever appears,  that  an  instrument,  exactly  similar  to  this 
in  its  principles,  had  been  invented  by  Sir  Isaac  New- 
ton, and  a  description  of  it,  together  with  a  drawing, 
given  by  the  inventor  to  Dr  Halley,  when  he  was  pre- 
paring tor  his  voyage  to  discover  the  variation  of  the 
needle  in  1701.  About  the  middle  of  this  century, 
the  constructing  and  dividing  of  large  astronomical  in- 
stmments was  cilVried  to  a  great  degree  of  perfection 
by  Mr  John  Bird  ^  reflecting  telescopes  were  equally 
improved  by  Mr  Short,  who  first  executed  the  divided 
object-glass  micrometer.  This  had  indeed  been  thought 
of  by  M.  Louville,  and  several  other  persons  long  be- 
fore ;  and  a  description  of  one  nearly  agreeing  with 
that  of  Mr  Short  had  been  published  in  the  Philoso- 
phical Transactions  for  1753  :  but  had  it  not  been  for 
the  great  skill  of  Mr  Short  in  figuring  and  centering 
glasses  of  this  kind,  it  is  very  probable  the  scheme 
might  never  have  been  executed.  About  this  time 
also  Mr  DoUond  brought  refracting  telescopes  to  such 
perfection,  that  they  became  superior  to  reflectors  of 
equal  length  ;  though  all  of  them  are  now  excelled  by 
those  of  Mr  Herscbel,  whose  telescopic  discoveries  have 
been  far  more  numerous  and  surprising  than  those  of 
any  other  astronomer. 

We  shall  close  this  history  with  a  short  account  of  the 
labours  of  the  principal  astronomers  since  the  building  the 
^^  royal  observatories  at  Paris  and  Greenwich,  and  the  ap- 
pointment of  Mr  Flamstead  to  the  ofllice  of  astronomer 
royal.  This  gentleman  not  only  made  observations  on  the 
•un,  moon,  planets,  and  comets  which  appeared  in  his 
time,  but  on  the  fixed  stars  also,  of  which  be  gave  a  cata- 
logue of  3000  'y  many  of  them  so  small  that  they  cannot 
be  discerned  without  the  help  of  a  telescope  :  he  also 
published  new  solar  tables,  and  a  theory  of  the  moon  ac- 
cording to  Horrox.  He  published  a  very  curious  tract 
on  the  doctrine  of  the  sphere,  in  which  be  shewed  how 
to  construct  eclipses  of  the  sun  and  moon,  as  well  as 
occultations  of  the  fixed  stars  by  the  moon,  geometri- 
cally 'y  and  it  was  upon  his  observations  that  Halley *s 
tables  and  Newton^s  theory  of  the  moon  were  con* 
atroctecl.  Mr  Cassini  also  distinguished  himself  very 
considerably.  He  erected  the  gnomon,  and  drew  the 
famous  meridian  line  in  the  church  of  Petronia  at  Bolog- 
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na.  He  enjoyed  his  oflSce  more  than  40  year?,  making  Histo 
many  observations  on  the  sun,  moon,  planets,  and  co-  ^->—*v- 
mets,  and  greatly  amended  the  elements  of  their  mo- 
tions ^  though  the  result  of  his  labours  was  much  in- 
ferior to  Mr  Flamstead's.  The  office  was  continued  in 
his  family,  and  his  grandson  still  enjoys  it.  Boemer,  a 
celebrated  Danish  astronomer,  first  discovered  the  pro- 
gressive motion  of  light  by  observing  the  eclipses  of  Jo- 
piter,  and  read  a  dissertation  upon  it  before  the  Boyal 
Academy  of  Sciences  at  Paris  in  the  year  1675.  Hm 
was  also  the  first  who  made  nse  of  a  meridional  tele* 
scope. 

Mr  Flamstead  was  succeeded  in  1719  by  Dr  Halley, 
**  the  greatest  astronomer  (says  M.  de  la  Lande} 
without  contradiction  in  England  j*'  and,  adds  Dr 
Long,  "  I  believe  he  might  have  said  in  the  whol^ 
world.*'  He  had  been  sent,  at  the  age  of  21,  by 
King  Charles  II.  to  the  island  of 'St  Helena,  in  order 
to  make  a  catalogue  of  the  southern  stars,  which  waa 
published  in  1679.  In  1705,  he  published  his  Synop* 
sis  Astronomia  Cometiae^  in  which,  after  immense  cal- 
culation>  he  ventured  to  predict  the  return  of  one  in 
1758  or  1759.  He  also  published  many  learned  dis- 
sertations  in  the  Philosophical  Transactions  concerning 
the  use  that  might  be  made  of  the  next  transit  of  Ve- 
nus in  determining  the  distance  of  the  sun  from  tba 
earth.  He  was  tbe  first  who  discovered  tlie  accelera- 
tion of  the  moon,  and  gave  a  very  ingenious  method 
of  finding  her  parallax  by  three  observed  phases  of  » 
solar  eclipse.  He  composed  tables  of  the  sun,  moon, 
and  all  the  planets  \  and,  in  the  nine  years  in  which  faa 
was  at  Greenwich,  made  near  1 500  observations  of  tba 
moon  \  all  which  he  compared  with  the  tables,  and 
noted  the  difierences  \  and  these,  he  thought,  would 
return  in  about  18  years.  He  recommended  tb» 
method  of  determining  the  longitude  by  means  of 
the  moon's  distance  from  the  sun  and  certain  fixed 
stars.  He  was  convinced  of  its  superior  excellence  \ 
and  it  has  since  been  adopted  by  all  tbe  most  emi- 
nent astronomers  in  Europe.  It  is  at  present  the  only 
sure  guide  to  the  mariner  \  and  the  great  perfectioB 
to  which  it  is  now  brought  is  much  owing  to  the  in* 
dustry  and  exertions  of  Dr  Maskelyne,  the  present 
astfonomer-royal,  to  whom  Nve  are  indebted  for  the  pub- 
lication of  tbe  Nautical  Almanack,  the  Requisite  Ta- 
bles, and  other  works  of  the  utmost  service  to  practical 
astronomy.  .. 

In  the  mean  time  an  attempt  was  made  in  France  toTrae% 
measure  a  degree  of  the  earth,  which  occasioned  a  very  of  the  « 
warm  dispute  concerning  the  figure  of  it.  Cassini,  ^''^®^*' 
from  Picart's  measure,  concluded  that  tbe  earth  waa 
an  oblong  spheroid ;  but  Newton,  from  a  considera- 
tion of  the  laws  of  gravity  and  the  diurnal  motion  of 
the  earth,  had  determined  the  figure  of  it  to  be  an  ob- 
late spheroid,  and  flatted  at  the  poles.  To  determina 
this  point,  Louis  XV.  resolved  to  have  two  degreea 
of  the  meridian  measured }  one  under,  or  very  neartha 
equator ;  and  the  other  as  near  the  pole  as  possible* 
For  this  purpose  the  Royal  Academy  of  Sciences  sent 
M.  Maupertuis,  Clairault,  Camus,  and  Le  Monier,  la 
Lapland.  They  were  accompanied  by  tbe  abb6  Oo- 
thier,  a  correspondent  of  the  same  academy.  They 
were  joined  by  M.  Celsius  professor  of  anatomy  at  U|k 
sal  ^  and  having  set  out  from  France  in  the  spring  of 
the  year  1736^  retorned  to  it  in  17371  ^^'  having 
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HUtor/.  M\y  Accomplisbecl  their  errand.  On  the  son  them  ex- 
peditioo  were  despatched  M.  Godio,  Condaminey  and 
Bouguer,  to  whom  the  king  of  Spain  joined  Don 
George  Juan  and  Don  Anthony  de  Ulloa,  two  very 
iogenions  gentlemen  and  officers  of  the  marine.  They 
]efb  Europe  in  17359  and  after  enduring  innumerahle 
hardships  and  difficulties  in  the  execution  of  their  com- 
mission, returned  to  Europe  at  different  times,  and  by 
different  ways,  in  the  years  17449  17459  and  1746. 
The  result  of  this  arduous  task  was  a  confirmation  of 
Newton's  investigation.  Picart's  measure  was  revised 
hy  Cassini  and  De  la  Caille  ;  and,  after  his  errors  were 
corrected,  it  was  'found  to  agree  very  well  with  the 
ether  two.  On  this  occasion  too  it  was  discovered,  that 
the  attraction  of  the  great  mountains  of  Peru  had  an 
effect  on  the  plumb-line  of  one  of  their  largest  instru- 
ments, drawing  it  seven  or  eight  seconds  from  the  true 
perpendicular. 

DrHalley,  dying  in  1742,  was  tncceeded  by  Dr 
Bradley,  who,  though  inferior  as  a  mathematician, 
greatly  exceeded  him  as  a  practical  astronomer.  He 
was  the  first  who  made  observations  with  an  accuracy 
sufficient  to  detect  the  lesser  inequalities  in  the  motions 
of  the  planets  and  fixed  stars.  Thus  he  discovered  the 
ftberration  of  light,  the  nutation  of  the  earth's  axis,  and 
was  able  to  make  the  lunar  tables  much  more  perfect 
tlian  they  had  ever  been.  He  also  observed  the  places, 
and  computed  the  elements  of  the  comets  which  ap- 
peared in  the  years  1723,  1736,  1743*  end  1757.  He 
made  new  and  most  accurate  tables  of  the  motions  of 
Jupiter's  satellites,  from  his  own  ohsenmtlons  and  those 
pf  Dr  Pound  ;  and  from  a  multitude  of  observations  of 
the  son,  moon,  and  stars,  was  enabled  to  give  the  most 
accurate  table  of  mean  refractions  yet  extant,  as  well 
as  the  best  methods  of  computing  the  variations  of  those 
refractions  arising  from  the  different  states  of  the  air  as 
indicated  by  tlie  thermometer  and  barometer.  In  1 750^ 
having  procured  a  very  large  transit  instrument  made 
by  Mr  Bird,  and  a  new  mural  quadrant  of  brass  eight 
feet  radios,  he  began  to  make  observations  with  re- 
doubled industry  >  so  that  betwixt  this  time  and  his 
death,  which  happened  in  1762,  he  made  observations 
for  settling  the  places  of  all  the  stars  in  the  British  cat 
talogoe,  together  with  near  1500  places  of  the  moon^ 
much  the  greater  part  of  which  he  compared  with  the 
tables  of  Mr  Mayer. 

In  the  mean  time  the  French  astronomers  were  assi- 
duous in  their  endeavours  to  promote  the  science  of 
"•J^**"®"  astronomy.  The  theory  of  the  moon,  which  had  been 
given  in  a  general  way  by  Sir  Isaac  Newton,  began  to 
be  particularly  considered  by  Messrs  Clairault,  D'Alem- 
bert,  Euler,  Mayer,  Simpson,  and  Walmsly ;  though 
Clairault,  Euler,  and  Mayer,  distinguished  themselves 
beyond  any  of  the  rest,  and  Mr  Euler  has  been  particu- 
larly happy  in  the  arrangement  of  his  tables  for  the  ease 
and  expedition  of  computation.  He  was  excelled  in 
exactness,  however,  by  Mayer,  who  published  his  ta- 
bles in  the  Gottingen  Acts  for  1753.  In  these  tt^e 
errors  in  longitude  never  exceeded  two  minutes  j  and 
having  yet  farther  improved  them,  be  sent  a  copy  to 
the  lords  of  the  British  admiralty  in  1 755 ',  and  it 
was  this  copy  which  Dr  Bradley  compared  with  his  ob- 
servations, as  already  mentioned.  Hisjast  corrections 
of  them  were  afterwards  sent  over  by  his  widow  )  for 
which  flhe  and  her  children  zeceived  a.  reward  of  3000U 
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Accurate  tables  for  Jupiter's  satellites  were  also  com-   Bitionr. 
posed  by  Mr  Wargentin,  a  most  excellent  Swedish  ^  ■     i     ^ 
astronomer,  and  published  in  the  Upsal  Acts  in  1741 ; 
which  have  since  been  corrected  by  the  author  in  such^ 
a  manner  as  to  reader  them  greatly  superior  to  any  ever 
published  before.  3^ 

Amongst  the  many  French  astronomers  who  contri-  Of  M.  de 
buted  to  the  advancement  of  the  science,  we  arc  parti-  !•  Cailk. 
cularly  indebted  to  M.  de  la  Caille,  for  a  most  excel- 
lent set  of  solar  tables,  in  which  he  has  made  allowances 
for  the  attractions  of  Jupiter,  Venus,  and  the  moon.  ^ 
In  1750  he  went  to  the  Cape  of  Good  Hope,  in  order  to 
make  observations  in  concert  with  the  most  celebrated 
astronomers  in  Europe^  for  determining  the  parallax  of 
the  moon,  as  well  as  of  the  planet  Mars,  and  from 
thence  that  of  the  sun  }  from  whence  it  appeared  that 
the  parallax  of  the  sun  could  not  greatly  exceed  10  se- 
conds. Here  he  re-examined  and  adjusted  the  places 
of  the  southern  stars  with  great  accuracy,  and  mea-. 
sured  a  degree  of  the  meridian  at  that  place.  In  Italy 
the  science  was  cultivated  with  the  greatest  assiduity  by 
Siguier  Bianchini,  Father  Boseovich,  Frisi,  Manfred  i^ 
Zanotti,  and  many  others ;  in  Sweden  by  Wargentin 
already  mentioned,  Blingenstem,  Mallet,  and  Plan- 
man  'f  and  in  Germany,  by  Euler  elder  and  younger, 
Mayer,  Lambert,  Grischow,  &c  In  the  year  1760 
all  the  learned  societies  in  Europe  began  to  prepare  for 
observing  the  transit  of  Venus  over  the  sun,  foretold  by 
Dr  Halley  upwards  of  80  years  before  it  happened, 
showing,  at  the  same  time,  the  important  use  which 
might  be  made  of  it.  Unfortunately,  however,  for  tfaa 
cause  of  science,  many  of  the  astronomers  sent  out  to^ 
observe  this  phenomenon  were  prevented  by  unavoid- 
able accidents  from  reaching  the  places  of  their  desti- 
nation, and  others  were  disappointed  by  the  badness  of 
the  weather..  It  happened  also,. that  the  circumstances 
of  the  phenomenon  were  much  less  favourable  for  tbe 
purpose  of  determining  the  sun's  parallax  than  had  been  . 
expected  by  Dr  Halley,  owing  to  the  faults  of  the 
tables  be  had  made  use  of :  so  that,  notwithstanding 
all  the  labours  of  astronomers  at  that  time,  they  were 
not  able  to  determine  the  matter :  and  even  after  their 
observations  in  1769,  when  tbe  circumstances  of  tbe 
transit  were  more  favourable,  the  parallax  of  the  sua  . 
remained  still  uncertain. 

Dr  Bradley  was  succeeded  in  his  office  of  astrono- 
mer-royal by  Mr  Bliss,  Savilian  professor  of  astronomy  . 
at  Oxford  $  who,  being  in  a  very  declining  state  of 
health  at  the  time  of  his  accession  to  the  office,  did  not 
enjoy  it  long.  He  was  succeeded  by  the  learned  Nevil 
Maskelyne,  D.  D.  the  present  astronomer-royal,  whose 
name  will  be  rendered  immortal  by  his  assiduity  and 
success  in  bringing  the  lunar  method  of  determining  the 
longitude  at  sea  into  general  practice. 

Such  was  the  general  state  of  astronomy^  when  Dr 
Herschers  gr^at  discovery  of  augmenting  the  power  of 
telescopes,  beyond  the  most  sanguine  hopes  of  astrono- 
mers, opened  at  once  a  scene  altogether  unlocked  for* 
By  this  indefatigable  observer  we  are  made  acquainted 
with  a  new  primary  planet  attended  by  six  seconda* 
ries  belonging  to  our  solar  system  ^  so  that  the  latter 
now  appears  to  have  double  the  bounds  formerly  assigii-^  . 
ed  to  it ;  this  new  planet  being  at  least  twice  the  di- 
stance of  Saturn  from  the  sun.  In  the  still  farther  di-  . 
atant  celestial  regions,  among^  the  fixed  stars,  his  obser-  . 
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HistoT/.    Vatioos  are  equally  surprising  \  of  wbich  we  shall  only 
V    — '  say  with  Dr  Priestley*,  **  Mr  HerschePs  late  dlsco- 
^^^^'     veries  in  and  beyond  the  bounds  of  the  solar  system, 
▼oL  Ti.*^*^  *^®  great  views  that  he  has  given  of  the  arrangement 
Pref.  *        0^  ^^c  stars,  their  revolutions,  and  those  of  the  im- 
mense systems  into  which  they  are  formed,  are  pecu« 
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liarly  calculated  to  inspire  an  ardent  desire  of  seeing  so  Hht« 
great  a  scene  a  little  more  unfolded.  Such  discoveries 
as  these  give  ns  a  higher  idea  of  the  value  of  our  be* 
>iig»  by  raising  our  ideas  of  the  system  of  which  we  are 
a  part  ^  and  with  this  an  earnest  wish  for  the  contina^* 
ance  of  it.*' 


PART  II.    OF  THE  APPARENT  MOTIONS  OF  THE  HEAVENLY  BODIES. 


WHEN  we  cast  our  eyes  up  towards  the  heavens,  we 
perceive  a  vast  hollow  hemisphere  at  an  unknown  di- 
stance, of  which  our  eyes  seem  to  constitute  the  centre. 
The  earth  stretches  at  our  feet  like  an  immense  plain, 
and  at  a  certain  distance  appears  to  meet  and  to  bound 
the  heavenly  hemisphere.     Now  the  circle  all  around, 
where  the  earth  and  the  heavens  seem  to  meet  and  touch 
each  other,  is  called  the  Aori%on,  We  can  scarcely  avoid 
supposing,  that  besides  the  hemisphere  which  we  per- 
ceive, there  is  another,  exactly  similar,  concealed  from 
our  view  by  the  earth,  and  that  the  earth,  therefore, 
is  somehow  or  other  suspended  in  the  middle  of  this 
heavenly  sphere,  with  all  its  inhabitants.     A  little  ob- 
servation turns  this  suspicion  into  certainty.     For  in  a 
clear  evening  the  heavenly  hemisphere  is  seen  scudded 
with  stars,  and  its  appearance  is  changing  every  instant. 
New  stars  are  continually  rising  in  the  east,  while  others 
.  in  the  mean  time  are  setting  in  the  west.    Those  stars^ 
that,  towards  the  beginning  of  the  evening,  were  just 
seen  above  the  eastern  horizon,  late  at  night  are  seen 
in  the  middle  of  the  starry  hemisphere,  and  may  be 
traced  moving  gradually  westward,  till  at  last  they  sink 
altogether  under  the  horizon.     If  we  look  to  the  north, 
we  soon  perceive  that  many  stars  in  that  quarter  never 
set  at  all,  but  move  round  and  round,  describing  a  com- 
^   plete  circle  in  24  hours.     These  stars  describe  their 
t  circles  round  a  fixed  point  in  the  heavens ;  and  the 
circles  are  the  smaller,  the  nearer  the  star  is  to  the  fix* 
ed  point.     This  fixed  point  is  called  the  north  pole* 
There  must  be  a  similar  fixed  point  in  the  southern  he- 
misphere, called  the  south  pole.      Thus  the  heavenly 
sphere  appears  to  turn  round  two  fixed  points,  called 
the  poles,  once  every  24  hours.     The  imaginary  line 
^y       which  joins  the  points  is  called  the  (u:ts  of  the  world. 
Appear-  In  order  to  have  precise  notions  of  the  motions  of 

ance  of  the  the  heavenly  bodies,  it  is  necessary  to  be  able  to  assign 
caveac  precisely  the  place  in  which  they  arc.  This  is  done 
by  means  of  several  imaginary  lines,  or  rather  circles, 
supposed  described  upon  the  surface  of  the  sphere  j  and 
these  circles,  as  is  usual  with  mathematicians,  are  di- 
vided into  360  equal  parts  called  degrees.  Every 
degree  is  divided  into  60  minutes :  every  minute  into 
60  seconds,  and  so  on.  That  great  circle  of  the  sphere, 
which  is  perpendicular  to  the  axis  of  the  world,  and 
of  course  00  distant  from  either  pole,  is  called  the 
equator.  The  smaller  circles,  which  the  stars  describe 
in  consequence  of  their  diurnal  motions,  are  called 
parallels f  because  they  are  obviously  parallel  to  the  e- 
quator. 

The  equator  divides  the  heavenly  sphere  into  two 
equal  parts,  the  north  and  the  south )  hut  to  be  able  to 
assign  the  position  of  the  stars,  it  is  necessary  to  have 
another  circle,  passing  through  the  poles,  and  cutting 
the  equator  perpendicularly.    This  circle  is  called  » 


meridian.  It  is  supposed,  not  only  to  pass  through  tbo 
poles,  but  to  pass  also  through  the  point  directly  over 
the  head  of  the  observer,  and  the  point  of  the  sphere 
exactly  opposite  to  that*  The  first  of  these  points  te 
called  the  %enith^  the  second  is  called  the  nadir. 

The  meridian  divides  the  circles  described  by  the  ^ 
stars  into  two  equal  parts  \  and  when  they  reach  it  they 
are  either  at  their  greatest  height  above  the  horizon, 
or  they  are  at  tbeir  least  height.  The  situation  of  the 
pole  is  easily  determined  ;  for  it  is  precisely  half  way 
between  the  greatest  and  least  height  of  those  stan 
which  never  set.  When  we  advance  towards  the  north 
we  perceive  that  the  north  pole  does  not  remain  ata* 
tionary,  but  rises  towards  the  zenith,  nearly  in  proper* 
tion  to  the  space  we  pass  over.  On  the  other  hand  it 
sinks  just  as  much  when  we  travel  towards  the  sooth. 
Hence  we  learn  that  the  surface  of  the  earth  is  not 
plane,  as  one  would  at  first  suppose,  but  curved. 

All  the  heavenly  bodies  appear  to  describe  a  coai« 
plete  circle  round  the  earth  in    24  hours.     But  be^ 
sides  these  motions  which  are  common  to  them  al]^ 
there  are  several  of  them  which  possess  motions  peco-     • 
liar  to  themselves.     The  son,  the  most  brilliant  of  all 
the  heavenly  bodies,  is  obviously  much  farther  ^  the 
south  during  winter  than  during  summer.     He  does 
not,  therefore,  keep  the  same  station  in  the  heavens,  nor 
describe  the  same  circle  every  day.     The  moon  not 
only  changes  ber  form,  diminishes,  and  increases  \  hot 
if  we  observe  the  stars,  near  which  she  is  situated  one 
evening,  the  next  evening  we  shall  find  her  consider- 
ably to  the  eastward  of  them  \  and  every  day  she  re- 
moves to  a  still  greater  distance,  till  in  a  luonth  she 
makes  a  complete  tour  of  the  heavens,  and  approachea 
them  from  the  west.     There  are  eight  other  stars,  be- 
sides, which  are  continually  changing  their  place ;  some- 
times we  observe  them  moving  to  the  westward,  some- 
times to  the  eastward,  and  sometimes  they  appear  sta- 
tionary for  a  considerable  time.    These  stars  are  called 
planets.      There  are  other  bodies  which  appear  only 
occasionally,  move  for  some  time  with  immense  celerityi 
and  afterwards  vanish.    These  bodies  are  called  comets. 
But  the  greater  number  of  the  heavenly  bodies  always 
retain  nearly  the  same  relative  distance  from  each  o^ 
ther,  and  are  therefore  called  Juced  stars*     It  will  be 
necessary  for  us  to  consider  the  nature  and  apparent 
motions  of  all  these  bodies.     We  shall,  therefore,  di- 
vide this  first  part  of  our  treatise,  into  the  following        J' 
heads :  ^'^^* 

1.  Of  the  Sun.  4.  Of  the  Comets, 

2.  Of  the  Moon.  5.  Of  the  Fixed  Stars. 

3.  Of  the  Planets.       6.  Of  the  figure  of  the  Earth. 

These  topics  shall  be  the  subjects  of  the  following 
cbaptcrs. 
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Chap.  I.  Of  the  Sun. 

The  sud,  as  the  most  conitpicuous  and  most  important 
of  all  the  heavenly  bodies,  would  naturally  claim  the 
first  place  in  the  attention  of  astronomers.  According- 
ly its  motions  were  first  studied,  and  they  have  had  con- 
siderable influence  on  all  the  other  branches  of  the  sci- 
ence. We  shall  subdivide  this  part  of  our  subject  into 
three  parts.  In  the  first,  we  shall  give  an  account  of  the 
apparent  motions  of  the  sun  j  in  the  second,  we  shall 
treat  of  the  division  of  time,  which  is  regulated  by  these 
apparent  motions  j  and  in  the  third,  we  slmll  consider 
the  figure  and  structure  of  the  sun,  as  far  as  they  have 
been  determined  by  astronomers.  These  shall  be  the 
sabjects  of  the  following  sections. 

Sect.  I.  Apparent  Motions  of  the  Sun. 

Hiat  the  sun  has  a  peculiar  motion  of  its  own,  in- 
dependent of  the  diurnal  motion  common  to  all  the 
heavenly  bodies,  and  in  a  direction  contrary  to  that 
motion,  i?  easily  ascertained,  by  observing  with  care 
the  changes  which  take  place  in  the  starry  hemisphere 
daring  a  complete  year.  If  we  note  the  time  at  which 
any  particular  star  rises,  we  shall  find  that  it  rises  some* 
wbit  sooner  every  successive  daj,  till  at  last  we  lose 
at  altogether  in  the  Y^est.  But  if  we  note  it  after 
the  interval  of  a  year,  we  shall  find  it  rising  precisely 
at  the  same  hour  as  at  first.  Those  stars  which  are 
aitoated  nearly  in  the  track  of  the  sun,  and  which  set 
aoon  after  him,  in  a  few  evenings  lose  themselves  alto- 
gether in  his  rays,  and  afterwards  make  their  appear- 
ance in  the  east  before  sunrise.  The  sun  then  moves 
towards  them  in  a  direction  contrary  to  his  diurnal 
motion.  It  was  by  observations  of  this  kind  that  the 
ancients  ascertained  his  orbit.  But  at  present  this  is 
done  with  greater  precision,  by  observing  every  day  the 
height  of  the  sun  when  it  reaches  the  meridian,  and  the 
interval  of  time  which  elapses  between  his  passing  the 
meridian  and  that  of  the  stars.  The  first  of  these  ob- 
servations gives  us  the  sun^s  daily  motion  northward  or 
southward,  in  the  direction  of  the  meridian  \  and  the 
second  gives  us  bis  motion  eastward  in  the  direction  of 
the  parallels }  and  by  combining  the  two  together,  we 
obviously  obtain  his  orbit :  But  it  will  be  necessary  to 
be  somewhat  more  particular. 

These  observations  cannot  be  made  without  drawing 
a  meridian  line,  or  a  line,  which,  if  produced,  would 
past  through  both  the  poles  of  the  earth,  and  the  spot 
where  the  observer  is  placed.  It  is  obvious,  that  such 
a  line  is  in  the  same  plane  with  the  meridian  as 
the  heavenly  hemisphere.  A  meridian  line  may  be 
found  thus :  On  an  horizontal  plane  describe  three  or 
four  concentric  circles,  as  £,  G,  H,  fig.  i.  Plate  LIX* 
and  in  the  common  centre  fix  perpendicularly  a  wire 
CB,  having  a  well-defined  point.  When  the  sun  shines 
in  the  morning,  observe  where  the  shadow  i>f  the  top 
of  the  wire,  as  CD,  touches  one  of  the  circles  ^  and 
10  the  afternoon  mark  where  the  extremity  of  the  sha- 
dow CF  just  touches  the  same  circle :  then  through  the 
centre  C  draw  the  line  C£,  bisecting  the  arc  DF,  and 
C£  will  be  a  meridian,  as  required.  If  the  same  be 
done  with  as  many  of  the  circles  as  the  shining  of  tlie 
Mm  will  admit  of,  and  the  mean  of  all  the  bisecting 
Uocs  C£  be  cboseo  as  a  meTidian,  these  will  be  00.. 
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doubt  of  its  accuracy,  particularly  if  the  observations  Apimrcnt 
be  made  about  midsummer,  which  i<>  the  best  time.  Motions 
After  a  meridian  line  is  thu9  found,  another  parallel  to 
it  may  be  readily  drawn  at  any  convenient  distance  : 
the  method  is  this  :  Hang  a  thread  and  plummet  ex- 
actly over  tbe  south  end  of  the  known  meridian  line, 
and  let  another  thread  and  plummet  be  hung  over  the 
south  end  of  the  plane  upon  which  a  meridian  is  to  be 
drawn  ^  then  let  a  person  observe  when  the  shadow  of 
'  the  thread  falls  on  the  given  meridian,  and  immedi- 
ately give  a  signal  to  another  person,  who  must  at  that 
moment  mark  two  points  on  the  shadow  of  the  second 
thread,  through  which  two  points  the  new  meridian 
must  be  described. 

Tbe  height  of  the  sun  from  the  horizon,  when  itAUitade«f 
passes  the  meridian,  or  the  arch  of  the  meridian  between  tbs  tun. 
the  sun  and  the  horizon,  is  called  the  sun^saltitvde.  Th^ 
ancients  ascertained  the  sun's  altitude  in  the  following 
manner  :  They  erected  an  upright  pillar  at  the  south 
end  of  a  meridian  line,  and  when  the  shadow  of  it  exact- 
ly coincided  with  that  line,  they  accurately  measured  the 
shadow's  length,  and  then,  knowing  the  height  of  the 
pillar,  they  found,  by  an  easy  operation  in  plane  trigo- 
nometry, the  altitude  of  the  sun's  upper  limb :  whence, 
after  allowing  for  the  apparent  semidiameter,  the  altitude 
of  the  sun's  centre  was  known.  But  the  methods  now 
adopted  are  much  more  accurate.  In  a  known  latitude, 
a  large  astronomical  quadrant,  of  six,  eight,  or  ten  feet 
radius,  is  fixed  truly  upon  the  meridian  ^  the  limb  of 
this  quadrant  is  divided  into  minutes,  and  smaller  sub- 
divisions, by  means  of  a  vernier  ^  and  it  is  furnished 
with  a  telescope  (having  cross  hairs,  &c.  turning  pro- 
perly upon  the  centre).  By  this  instrument  the  altitude 
of  the  sun's  centre  is  very  carefully  measured,  and  the 
proper  deductions  made.  ., 

With  a  similar  instrument  we  may  ascertain  the  ap-  If ethod  o( 
parent  motions  of  the  sun  in  the  following  manner,  be- ascertain, 
firinnin?  our  observations  about  the  20th  of  March. '^'^* 
On  this  day  we  must  note  some  fixed  star  which  comes  ^^^ 
to  the  meridian  exactly  at  the  same  time  as  the  sun 
does  ;  for  the  stars  may  be  seen  in  tbe  daytime  with  an 
astronomical  telescope.     On  the  following  day,  both 
the  altitude  of  the  sun,  and  the  situation  of  the  stars 
when  the  sun  is  on  the  meridian,  must  be  observed  \ 
the  sun's  meridian  altitude  will  be  about  23'  40"  great- 
er than  on  the  former  day,  and  the  star  will  be  found 
on  the  meridian  about  3  m.  39  sec.  in  time  before  the 
sun.     Make  similar  observations  for  a  few  days,  and 
it  will  be  found,  at  the  end  of  a  week,  that  the  sun's  . 
meridian  altitude   will   be  increased   2^  46',  and  the 
star  will  be  on  the  meridian^  25  m.  26  sec  in  time  be- 
fore the  sun,  or  it  will  be  6°  21 7'  westward  of  the  me- 
ridian when  the  sun  is  i^pon  it.     During  this  period  of 
seven  days,  therefore,  the  sun  has  been   moving  to- 
wards the  east,  and  has  increased  his  altitude  by  re- 
gular gradations.     In  fig.  2.  let  £Q  represent  a  por- 
tion  of  the  eqnator,  QS  the  meridian  on  which  the     - 
son  is,  QS  his  altitude  above  the  equator,  £  the  place 
of  the  «tar,  and  £S  part  of  the  path  of  tbe  sun  :   then, 
in    the   spherical    triangle   £QS,   right-angled  at   Q, 
there  are  given  £Q=:6°  21 V,  and  QS=2%6',  to  find 
the  angle  £.     By  the  rules  of  spherical  trigonometry. 
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•4364479=Ungt.  of  ^f  34'  43'',  the  angle  E  re- 
quired. 

The  orbit  in  which  the  sun  moves  is  called  the 
ecliptic.  It  does  not  coincide  with  the  equator,  but 
cuts  it,  forming  with  it  an  angle,  which  in  the  ye.ar 
1769  was  determined  by  Dr  Maskelyne,  at  23®  28'  10", 
or  23^.46944.  This  angle  is  called  the  obliquity  of  the 
ecliptic. 

-  The  different  seasons  of  the  year  a>e  occasioned  by 
the  combination  of  this  proper  motion  of  the  son  with 
his  diurnal  motion.  The  two  points  in  which  the 
ecliptic  cuts  the  equator,  are  called  the  equinoxes^  or 
equinoctial  points ;  because  on  the  days  that  the  sun 
h  in  them,  he  describes  by  his  diurnal  motion  the 
equator,  which  being  divided  into  two  equal  parts  by 
the  horizon,  the  day  is  then  equal  to  the  night  in  every 
part  of  the  earth.  One  of  these  equinoxes  is  called 
the  vernal^  because  the  sun  is  in  it  about  the  20th  of 
March,  or  the  beginning  of  the  spring.  As  the  sun 
advances  in  his  orbit  from  that  point,  bis  meridian  al- 
titude becomes  greater  and  greater  every  day.  The 
visible  arches  of  the  parallels  which  it  describes,  be- 
come continually  greater;  and  with  them  the  length 
of  the  day  increases,  till  the  sun  reaches  his  greatest 
altitude,  or  distance  from  the  equator :  then  the  day 
is  the  longest  of  the  year.  And  as  at  that  period  the  va- 
riations in  the  sun*s  altitude  are  scarcely  sensible  for 
some  time,  as  far  at  least  as  it  affects  the  length  of  the 
day  ;  the  point  of  the  orbit,  where  the  sun^s  altitude  is 
a  maximum,  has  for  that  reason  been  called  the  summer 
solstice.  The  parallel  which  the  son  describes  when  in 
that  point,  is  called  the  tropic  of  Cancer.  From  the  soU 
stice  the  sun  descends  again  towards  the  equator,  crosses 
it  again  at  the  autumnal  equinox,  and  goes  southward 
till  its  altitude  becomes  a  minimum.  This  point  of  the 
orbit  is  called  the  winter  solstice.  The  day  is  then  the 
-shortest  of  the  year,  and  the  parallel  which  the  sun  de- 
scribes, is  called  the  tropic  of  Capricorn.  From  the 
winter  solstice  the  sun  again  approaches  the  equator, 
and  returns  to  the  vernal  equinox. 

Such  is  the  constant  course  of  the  sun  and  of  the 
aeasons.  The  interval  between  the  vernal  equinox  and 
the  summer  solstice,  is  called  the  spring  ;  the  interval 
between  this  solstice  and  the  autumnal  equinox,  is  called 
summer  ;  that  between  the  autumnal  equinox  and  the 
winter  solstice,  is  autumn;  and  that  between  this  solstice 
and  the  vernal  equinox,  is  winter. 

The  different  altitudes  of  the  pole  in  different  cli- 
mates, occasion  remarkable  peculiarities  in  the  sea- 
sons, with  which  it  is  proper  to  be  acquainted.  At 
the  equator  the  poles  are  situated  in  the  horizon,  which 
last  circle  cuts  all  the  parallels  into  two  equal  parts. 
Hence  the  day  and  the  night  are  constantly  of  the 
same  length  all  the  year  round.  On  the  equinoxes  the 
•an  is  in  the  zenith  at  noon.  His  altitude  is  the  least 
possible  at  the  solstices,  and  is  then  equal  to  the  com- 
plement of  the  inclination  of  the  ecliptic.  Daring  the 
summer  solstice,  the  shadows  of  bodies  illuminated  hj 
the  sun  are  directed  towards  the  south ;  but  they  are 
directed  towards  the  north  at  the  winter  solstice.; 
changes  which  never  take  place  in  our  northern  cli- 
mates. Under  the  equator  then  there  are  in  reality 
two  summers  and  two  winters.  The  same  thing  takes 
place  in  all  countries  lying  between  the  tropics.  Be- 
/yond  them  there  is  only  one  summer  and  one  winter 
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in  the  year.  The  sun  is  never  in  the  zenith.  The 
length  of  the '  longest  day  increases,  and  that  of  the 
shortest  day  diminishes,  as  we  advance  coward  the  poles; 
and  when  the  distance  between  the  zenith  and  the  pole 
is  only  equal  to  the  inclination  of  the  ecliptic,  the  sun 
does  not  set  at  all  on  the  days  of  the  summer  solstice, 
nor  rise  on  that  "of  the  winter  solstice.  Still  nearer  tba 
pole,  the  period  in  which  he  never  sets  in  summer,  and 
never  rises  in  winter,  gradually  increases  from  a  few 
days  to  several  months  ;  and,  under  the  pole  itself,  xYm 
equator  then  coinciding  with  the  horizon,  the  sun  never 
sets  when  it  is  upon  the  same  side  of  the  equator  with 
the  pole,  and  never  rises  while  it  is  in  the  opposite 
side. 

The  intervals  of  time  between  the  equinoxes  and  *^?Jj<»  ■ 
solstices  are  not  equal.  There  are  about  seven  days  mor*  "^ 
between  the  vernal  and  autumnal  equinox,  than  between 
the  autumnal  and  vernal.  Hence  we  learn,  that  th« 
motion  of  the  sun  in  its  orbit  is  not  uniform.  Nome- 
roos  observations,  made  with  precision,  have  ascertained, 
that  the  sun  moves  fastest  in  a  point  of  his  orbit  siti»- 
ated  near  the  winter  solstice,  and  slowest  in  the  oppositB 
point  of  his  orbit  near  the  summer  solstice.  When  in 
the  first  point,  the  sun  moves  in  24  hours  1^.0x5^3  ; 
in  the  second  point,  he  moves  only  0^.95319.  Tim 
daily  motion  of  the  sun  is  constantly  varying  in  every 
place  of  its  orbit,  between  these  two  points.  The  me« 
dium  of  the  two  is  0^.98632,  or  59'  11^,  which  is  the 
daily  motion  of  the  sun  about  the  beginning  of  Octo- 
ber and  April.  It  has  been  ascertained,  that  the  va« 
nation  in  the  angular  velocity  of  the  sun,  is  very  near* 
ly  proportional  to  the  mean  angular  distance  of  it 
from  the  point  of  its  orbit  where  its  velocity  ia 
greatest.^  1  ^6 

It  is  natural  to  think,  that  the  distance  of  the  son  Dkaaist 
from  the  earth  varies  as  well  as  its  angalar  velocity*  ^*'*^*' 
This  is  demonstrated  by  measuring  the  apparent  dia- 
meter of  the  sun.  Its  diameter  increases  and  diminishet 
in  the  same  manner,  and  at  the  same  time,  with  its  an- 
gular velocity ;  but  in  a  ratio  twice  as  small.  About 
the  beginning  of  January,  his  apparent  diameter  is  about 
32'  39'',  and  at  the  beginning  of  July  it  is  about  31'  34*^, 
or  more  exactly,  according  to  De  la  Place,  32'  35^'= 
i^Sf  '^^  ^^^  ^^  ^^^f  ^^^  3^'  i8''=i878"  m  the  se* 
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Opticians  have  demonstrated,  that  the  distance  ofSaa'sdi- 
any  body  is  always  reciprocally  as  its  apparent  diame-'taoee  va< 
ter.  The  sun  must  follow  the  same  law;  therefore,"*** 
its  distance  from  the  earth  increases  in  the  same  pro- 
portion that  its  apparent  diameter  diminishes.  Thai 
point  of  the  orbit  in  which  the  sun  is  nearest  the  earth, 
is  called  perigeon^  or  perigee;  and  the  point  of  the  or* 
bit  in  which  that  luminary  is  farthest  distant  from  the 
earth,  is  called  apogee,  when  the  son  is  in  the  first 
of  these  points,  his  af^rent  diameter  is  greatest,  and 
his  motion  swiftest ;  but  when  he  is  in  the  other  point, 
both  his  diameter  and  the  rapidity  of  his  motion  art 
the  smallest  possible. 

From  these  remarks  it  is  obvious  that  if  the  orbit  of 
'  the  sun  be  a  circle,  the  earth  is  not  situated  in  the  cen- 
tre of  that  circle,  otherwise  the  distance  of  the  ton 
from  the  eiu'th  would  remain  always  the  same,  which 
is  contrary  to  fact.  It  is  possible  therefore,  that  tbo 
rariation  in  his  angular  velocity  may  not  be  real^  bat 
•nly  apparent*     Thus  in  fig.  3.  let  AMPN  be  tlM 
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orUt  of  the  son,  C  the  centre  of  that  orbit,  and  E  the 
position  of  the  earth  at  some  distance  from  the  centre. 
It  is  obvious  that  P  is  the  son's  perigee,  and  A  its  a- 
pogee.  Now  as  the  sun*s  apparent  orbit  is  a  circle  huv- 
isg  the  earth  in  its  centre,  it  is  evident  that  this  orbit 
most  be  AMPN,  and  that  the  angular  motion  of  the 
son  will  be  measured  upon  that  circle.  Suppose  now 
thai  the  son  in  his  apogee  moves  from  A  to  A',  it  is 
•bviooa  that  his  apparent  or  angular  motion  will  be  the 
•egment  ad  xX  the  apparent  orbit,  considerably  smaller 
than  AA',  so  that  at  the  apogee  the  angular  motion 
of  the  son  will  be  less  than  his  real  motion.  A- 
gain :  let  the  son  in  his  perigee  move  from  F  to  P',  de- 
scribing a  segment  precisely  equal  to  the  segment  AA'. 
This  segment  as  seen  from  the  earth  will  be  refer- 
ted  to  py,  which  in  that  case  will  be  the  sun's  angular  ' 
motion,  evidently  considerably  greater  than  his  real 
motion. 

Hence  it  is  obvious  that  even  on  the  supposition  that 
the  son  moved  equably  in  his  orbit,  his  angular  motion 
M  seen  from  the  earth  would  still  vary,  that  is,  would 
be  smallest  at  the  apogee,  and  greatest  at  the  perigee  \ 
and  that  the  angular. and  real  motion  would  only  coin- 
cide in  the  points  M  and  N,  where  the  real  and  appa- 
rent orbits  cut  each  other.  From  the  figure  it  is  obvi- 
ous also,  that  the  angular  velocity  would  increase  gra- 
dually from  the  apogee  to  the  perigee,  and  diminish 
gradually  from  the  perigee  to  the  apogee,  which  like- 
wise correspond?  with  observation.  Now  the  line  EC, 
which  is  the  distance  of  the  earth  from  the  centre  of 
the  san's  orbit,  is  called  the  eccentricity  of  that  orbit. 
The  variation  in  the  angular  motion  of  the  sun  may  be 
owing  to  this  eccentricity. 

But  if  it  were  owing  to  this  cause  alone,  it  is  easy 
to  demonstrate  that  in,  that  case  the  diminution  of  his 
angular  velocity  would  follow  the  same  ratio  as  the  di- 
minution of  his  diameter.  The  fact  however  is,  that 
the  angular  velocity  diniinishes  in  a  ratio  twice  as  great 
as  the  diameter  of  the  sun  does.  The  variation  of  the 
angular  velocity  cannot  then  be  owing  to  the  eccen- 
tricity alone.  Hence  it  follows,  that  the  variation  of 
the  motion  of  the  sun  is  not  merely  apparent,  but  real  \ 
and  that  its  velocity  in  its  orbit  actually  diminishes, 
as  bis  distance  from  the  earth  increases.  Two  causes 
then  combine  to  produce  the  variation  in  the. sun's  an- 
gular velocity^  namely,  i.  The  increase  and  diminution 
of  his  distance  from  the  earthy  and,  2.  The  real  increase 
and  diminution  of  bis  velocity  in  proportion  to  this 
variation  of  distance.  These  two  causes  combine  in  such  ' 
a  manner  that  the  daily  angular  motion  of  the  sun  di- 
minishes as  the  square  of  his  distance  increases,  so  that 
the  product  of  the  angular  velocity  multiplied  into  the 
square  of  the  distance  is  a  constant  quantity.  But  this 
law  is  so  important  that  it  will  be  necessary  to  be  more 
particular. 

The  observation  that  the  sun's  angular  motion  in  his 
orbit  is  inversely  proportional  to  the  square  of  his  dis- 
tance from  the  earth,  was  first  made  by  Kepler.  The 
discovery  was  made  by  a  careful  comparison  of  the  sun's 
diurnal  motion  with  his  apparent  diafneter,  which  were 
found  to  follow  that  law ;  and  it  is  evident  that  the  one 
is  the  angular  motion  of  the  sun,  and  the  other  his  dis- 
tance from  the  earth,  which  is  inversely  proportional 
to  his  apparent  diameter.  Let  ASB  (fig.  4.}  be  the  sun's 
orbit,  £  the  earth,  and  S  the  sun.     Suppose  a  line  ES 
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joining  the  centres  of  the  earth  and  snn  to  move  round  Apparent 
along  with  the  sun.  This  line  is  called  the  radius  vec-  Mctionft 
tor*  It  is  obvious,  that  when  S  moves  to  S',  ES, 
moving  along  with  it,  is  now  in  the  situation  ES',  hav- 
ing described  the  small  sector  ESS^  In  the  same  time 
that  S  performs  one  revolution  in  its  orbit,  the  radius 
vector  ES  will  describe  the  whole  area  ABS,  enclosed 
within  the  sun's  orbit.  Let  SS'  be  the  sun's  angular 
motion  during  one  day.  It  is  obvious  that  the  small 
sector  ESS^  is  proportional  to  the  square  of  ES,  mul- 
tiplied by  SS':  for  the  radius  vextor  is  the  sun's*  dis< 
tance  from  the  earth,  and  SS'  his  angular  motion. 
Hence  this  sector  is  a  constant  quantity,  whatever  the 
angular  motion  of  the  sun  be  ;  and  the  whole  areaDetcnbet 
SEA  increases  as  the  number  of  days  which  the  sun  &rea*  pro> 
takes  in  moving  from  S  to  A.  Hence  results  that  re-  Pj^rtional  to 
markable  law,  first  pointed  out  by  Kepler,  that  the 
areas  described  by  the  radius  vector  are  proportional  to 
the  times.  Suppose  the  sun  to  describe  SS'  in  one  day, 
and  SA  in  20  days,  then  the  area  SES'  is  to  the  area 
SEA  as  I  to  20 ;  or  the  area  SEA  is  20  times  greater 
than  the  area  SES'. 

The  knowledge  of  these  facts  enables  us  to  draw 
upon  paper,  from  day  to  day,  lines  proportional  to  the 
length  of  the  radios  vector  of  the  solar  oibit,  and  hav- 
ing the  same  relative  position  as  these  lines.  If  we 
join  the  extremity  of  these  lines,  by  making  a  curvti 
pass  through  them,  we  shall  perceive  that  this  curve  is 
not  exactly  circular.  Let  E  in  fig.  5.  represent  the 
earth,  and  E  a,  E  6,  E  c,  E  </,  Ej^  &c.  the  position 
and  length  of  the  radius  vector  during  every  day  of 
the  year:  if  we  join  together  the  points  a,  ^,  r,  </,  e^y^ 
g^  h^  if  A:,  /,  771,  n,  0,  by  drawing  the  curve  a  e  im,  through 
them,  it  is  obvious  that  this  curve  is  not  a  circle,  but 
elongated  towards  a  and  t',  the  points  which  represent 
the  sun's  greatest  and  least  distance  from  the  earth.  The 
resemblance  of  this  curve  to  the  ellipse  induced  Kep- 
ler to  compare  them  together,  and  he  ascertained  their 
identity.  Hence  it  follows,  that  the  orbit  of  the  sun 
is  an  ellipse^  having  the  earth  in  one  of  its  foci.  The 
centre  C  of  the  ellipse  is  the  point  where  its  greater 
axis  is  cut  perpendicularly  by  its  smaller  axis.  The 
distance  CE,  between  the  earth  and  that  centre,  is  the 
eccentricity  of  the  sun's  orbit.  The  eccentricity  of  this 
orbit  is  not  great.  Let  the  earth's  mean  distance  from 
the  sun  be  represented  by  10,000 ;  it  has  been  ascer- 
tained that  the  eccentricity  is  equal  to  168  of  these 
parts.  Hence  the  sun's  orbit  does  not  differ  much  from 
a  circle.  ^^ 

To  form  a  precise  notion  of  the  elliptical  motion  of  Hit  orbit 
the  sun,  let  us  suppose  a  point  to  move  uniformly  in  the  ^^  ellipse, 
circumference  of  a  circle,  whose  centre  coincides  with 
the  centre  of  the  earth,  and  whose  radius  is  equal  to  the 
sun's  distance  from  the  earth  when  in  his  perigee.  Let 
us  suppose  also,  that  the  sun  and  the  point  set  out  toge- 
ther from  the  perigee,  and  that  the  motion  of  the  point 
is  equal  to  the  sun's  mean  angular  motion.  IVhile  the 
radius  vector  of  the  point  moves  uniformly  round  the 
earth,  the  radius  vector  of  the  sun  moves  with  unequal 
velocity,  describing  always  areas  proportional  to  the 
times.  At  first  it  gets  before  the  radius  vector  of  the 
point,  and  forms  with  it  an  angle,  which,  after  hav- 
ing increased  till  it  reached  a  certain  limit,  diminishes 
again  and  becomes  equal  to  zero,  when  the  sun  is  in 
apogee  ^  then  the  radius  vector  of  the  sun  and  of  the 
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Appareht  point  coincide  both  mih  each  other,  and  \?ith  the 
Motions    greater  axis  of  the  ellipse.   After  passing  the  apogee  the 
of  the      radius  vector  of  the  point  gets  before  that  of  the  son, 
Bodlc*  ^  *°^  forms  with  it  angles  exactly  equal  to  the  angles 
'  formed  bv'the  same  lines  in  the  former  half  of  the  el- 

lipse,  at  the  same  distance  f];om  the  perigee.  At  the 
perigee,  the  radius  vector  of  the  sun  and  of  the  point 
again  coincide  with  each  other,  and  vi'iih  the  greater 
axis  of  the  ellipse.  The  angle  which  the  radius  vector 
of  the  sun  makes  with  that  of  the  point,  which  indi- 
^i  cates  how  much  the  one  precedes  the  other,  is  called 
JCqnationofthe  equation  of  the  centre.  It  is  always  greatest  when 
the  centre  the  motions  of  the  point  and  of  the  sun  are  equal,  and 
explained.  '^  vanishes  altogether  when  there  is  the  greatest  differ- 
ence between  these  motions.  The  angular  motion  of 
the  point  is  called  the  mean  motion^  and  that  of  the 
sun  the  real  motion.  The  place  of  the  point  in  the  or- 
bit is  called  the  mean  place.  Now,  if  to  the  mean 
place  in  the  orbit,  we  add  or  subtract  the  equation  of 
the  centre,  it  is  obvious  that  we  have  the  sun^s  real  place 
for  any  given  time.  The  angular  motion  of  the  point 
is  known  with  precision  for  a  given  time,  a  day  for  in- 
stancci  by  ascertaining  the  exact  length  of  time  which 
the  son  takes  in  making  a  complete  *re volution  round 
its  orbit.  For  if  we  ascertain  how  many  days  that  re- 
volution requires^  we  have  only  to  divide  the  whole 
orbit  by  that  number  to  prove  the  portion  of  it  traversed 
by  the  point  in  one  day.  The  equation  of  the  centre 
can  only  be  found  by  approximation.  Its  maximui^  in 
the  year  1750  was  1^.9268. 

In  computations  we  begin  always  at  that  part  of  the 
orbit  where  the  motion  of  the  sun  is  slowest.  The  di^ 
stance  of  the  imaginary  point  from  that  part,  is  called 
the  mean  anomaly,  A  table  is  made  of  the  equation  of 
the  centre,  corresponding  to  each  degree  of  the  mean 
anomaly.  By  adding  or  subtracting  these  equations 
from  the  mean  anomaly,  we  obtain  the  true  anomaly 
5a  or  place  of  the  sun  for  any  given  time. 
Signiof  the  The  ecliptic  is  usually  divided,  by  astronomers,  into 
lodiac  J  2  equal  parts,  called  signs,  each  of  which  of  course 
contains  30  degrees.  They  are  ufnially  called  the  signs 
of  the  zodiac  \  and  beginning  at  the  equinox,  where  the 
8U0  intersects  and  rises  above  the  equator,  have  these 
names  and  marks  :  Aries  OP^  Taurus  ^,  Gemini  n, 
Cancer  fls,  Leo  Cl>  Virgo  IIR,  Libra  i£^,  Scorpio  ni, 
Sagittarius  / ,  Capricornus  >^,  Aquarius  iST,  Pisces  X. 
Of  these  signs,  the  first  six  are  called  northern^  lying 
on  the  north  side  of  the  equator  j  the  last  six  are  called 
sfmtherny  being  situated  to  the  south  of  the  equator. 
The  signs  froifi  Capricornus  to  Gemini  are  called  ascen^ 
ding,  the  sun  approaching  or  rising  to  the  north  pole 
while  it  passes  through  them  ^  and  the  signs  from  Can- 
cer to 'Sagittarius  arc  called  descending^  the  sun,  as  it 
moves  through  them,  receding  or  descending  from  the 
north  pole. 

The  longitude  of  the  sun  is  his  distance  in  the  eclip- 
tic from  the  first  point  of  Aries.     His  right  ascension 
is  the  arch  of  the  equator  intercepted  between  the  first 
•  point  <ff  Aries,  and  the   meridian  circle  which  passes 
through  his  longitude.     The  distance  of  the  sun  from 
the  equator,  measured  upon  a  meridian  circle,  is  called 
his  declination,  and  it  is  either  north  or  south  according 
to  the  situation  of  the  sun. 
Orbit  varies      It  has  been  observed  that  the  position  of  the  larger 
inpoiiUoji.  axis  of  the  elliptical  orbit  of  the  sun,  is  not  constant. 

2  . 


The  angular  distance  of  the  perigee  from  the  ▼emal  Appareu 
equinox,  counted  according  to  the  sun's  movement,  was  Motiogt 
278^.62x1  at  the  beginning  of  1750  j  but  it  has,  rela-  j,^^^\ 
tive  to  the  stars,  an  annual  motion  of  about  ii^.Sp  in  ^^^ 
the  same  direction  as  the  sun. 

The  orbit  of  the  sun  is  gradually  approaching  to  the 
equator.  Its  obliquity  diminishes  in  a  century  at  the 
rate  of  about  £''.50. 

The  precision  of  modern  astronomers  has  enabled 
them  to  ascertain  small  irregularities  in  the  sun's  ellip- 
tical motion,  which  observation  alone  would  scarcely 
have  been  able  to  bring  under  precise  laws.  These  ir« 
resularities  will  be  considered  afterwards.  ^ 

To  determine  the  distance  of  the  sun  from  the  earth,  Dituocto 
has  always  been  an  interesting  problem  to  astronomers,  ^c  **»• 
and  they  have  tried  every  method  which  astronomy  or 
geometry  possesses  in  order  to  resolve  it.  The  amplest 
and  most  natural,  is  that  which  mathematicians  employ 
to  measure  distant  terrestrial  objects.  From  the  two 
extremities  of  a  base  whose  length  is  known,  the  angles 
which  the  visual  rays  from  the  object,  whose  distance 
is  to  be  measured,  make  with  the  base,  are  measured  by 
means  of  a  quadrant;  their  sum  subtracted  from  x8o  , 
give  the  angle  which  these  rays  form  at  the  object 
where  they  intersect.  This  angle  is  called  the  parol' 
lax^  and  when  it  is  once  known,  it  is  easy,  by  means  of 
trigonometry,  to  ascertain  the  distance  of  the  object. 
Let  AB,  in  fig.  6.  be  the  given  base,  and  C  the  object 
whose  distance  we  wish  to  ascertain.  The  angles  CAB 
and  CBA,  formed  by  the  rays  CA  and  CB  with  the 
base,  may  be  ascertained  by  observation ;  and  their  sum 
subtracted  from  180^  leaves  the  angle  ACB,  which  is 
the  parallax  of  the  object  C.  It  gives  us  the  apparent 
size  of  the  base  AB  as  seen  from  C. 

When  this  method  is  applied  to  the  sun,  it  is  tieces-^ 
sary  to  have  the  largest  possible  base.  Let  us  suppose 
two  observers  on  the  same  meridian,  observing  at  the 
same  instant  the  meridian  altitude  of  the  centre  of  the 
sun,  and  his  distance  from  the  same  pole.  The  diiw 
ference  of  the  two  distances  observed,  will  be  the  an- 
gle under  which  the  line  which  separates  the  observers 
will  be  seen  from  the  centre  of  the  sun.  ,  The  position 
of  the  observers  gives  this  line  in  parts  of  the  earth^s- 
radius.  Hence,  it  is  easy  to  determine,  by  observation, 
the  angle  at  which  the  semidiameter  of  the  earth  would 
be  seen  from  the  centre  of  the  sun.  This  angle  is  the 
sun^s  parallax.  But  it  is  too  small  to  be  determined 
with  precision  by  that  method.  We  can  only  conclude 
from  it,  that  the  sun^s  distance  from  the  earth  is  at  least 
equal  to  xo,ooo  diameters  of  the  earth.  We  shall  find 
afterwards,  that  other  methods  have  been  discovered 
for  finding  the  parallax  with  much  greater  precision.. 
It  amounts  very  nearly  to  8".8 :  hence  it  follows,  that 
the  distance  of  the  sun  from  the  earth  amounts  to 
23,405  semi- diameters  of  the  earth. 

Sect.  II.  Of  the  Division  of  Time, 

Motion  is  peculiarly  adapted  for  measuring  time. 
For,  as  a  body  cannot  be  in  different  places  in  the  same 
time,  it  can  only  arrive  from  one  part  to  another,  by 
passing  successively  through  all  the  intermediate  spaces. 
And  if  it  be  possible  to  a^icertain,  that  in  every  poiift 
of  the  line  which  it  describes  it  is  actuated  by  the  very 
same  force,  we  can  'conclude  with  confidence,  that  it 
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will  describe  the  line  witli  a  uniform  motion.    Of  course 
lions    the  different  parts  of  the  line  will  be  a  measure  of  the 
tlie     tune  employed  to  ti^verse  tbem.     When  a  pendulum 
!I^^  at  the  end  of  every  oscillation  is  precisely  in  the  same 
circumstances,  the  length  of  the  oscillations  is  the  same, 
and  time  may   be  measured   by  their  number.      We 
might  employ  also,  for  the  same  purpose,  the  revolutions 
of  the  heavenly  sphere,  which  appear  perfectly  uniform. 
But  all  nations  have  agreed  to  employ  the  revolutions  of 
the  sun  for  that  purpose. 

In  common  language,  the  day  is  the  interval  of  tinie 
which  elapses  from  the  rising  to  the  setting  of  the  sun ; 
the  n^Ai  is  the  interval  that  the  sun  continues  below 
the  horizon.   The  astrononiical  day  embraces  the  whole 
interval  which  passes  during  a  complete  revolution  of 
the  sun.     It  is  the  interval  of  time  which  passes  from 
12  oVlock  at  noon,  till  the  next  succeeding  noon.     It 
begins  when  the  sun's  centre  is  on  the  meridian  of  that 
place.      It  is  divided  into  24  hours,  reckoning  in  a 
numerical  succession  from  x  to  24:  the  first  1 2  are  some- 
times distinguished  by  the  mark  P.  M.  signifying  pott 
meridiem^  or  after  noon  j  and  the  latter  1 2  are  marked 
A.  M.  signifying  ante  meridiem^  or  before  noon.    But 
astronomers  generally  reckon   through  the  24  hours. 
fr«m  noon-  to  noon  \  and  what  are  by  the  civil  or  com- 
mon way  of  reckoning,  called  morning  hours,  are  by 
astronomers  reckoned  in  the  succession  from  J  2,  or  mid- 
night, to  24  hours.     Thus  9  o'clock  in  the  morning  of 
February  14th,  is,  by  astronomers,  called  February  the 
13th  at  21  hours. 

An  astronomical  day  is  somewhat  greater  than  a 
complete  revolution  of  the  heavens,  which  forms  a  aide- 
real  day.  For  if  the  sun  cross  the  meridian  at  the  same 
instant  with  a  star,  the  day  following  it  will  come  to 
tlie  merjdian  somewhat  later  than  the  star,  in  conse* 
quence  of  its  motion  eastward,  which  causes  it  to  leave 
the  star  \  and  after  a  whole  year  has  elapsed,  it  will 
have  crossed  the  meridian  just  one  time  less  than  the 
•tar.  A  sidereal  day  is  less  than  the  solar  day,  for  it  is 
measured  by  360°,  whereas  the  mean  solar  day  is  mea- 
sured by  360^  59'  8''  nearly.  If  an  astronomical  day 
he:=i,  then  a  sidereal  day  is  =  a99 7 2697 22  ^  or  the 
difference  between  the  measures  of  a  mean  solar  day, 
and  a  sidereal  day,  viz.  59'  8",  reduced  to  time,  at  the 
rate  of  24  hours  to  360°,  gives  3'  56"  >  from  which  we 
learn  that  a  star  which  was  on  the  meridian  with  the 
son  on  one  noon,  will  return  to  that  meridian  3'  56^'  pre- 
vious to  the  next  noon :  therefore,  a  clock  which  mea- 
sures mean  days  by  24  hours,  will  give  23  h.  ^6  m.  4 
sec  for  the  length  of  a  sidereal  day. 
)ftp  ftry  Astronomical  or  solar  days,  as  they  are  also  called, 
iltigth.  are  not  equal.  Two  causes  conspire  to  piroduce  their 
inequality,  namely,  the  unequal  velocitv  of  the  sun  in 
bis  orbit,  and  the  obliquity  of  the  ecliptic.  The  effect 
of  the  first  cause  b  sensible.  At  the  summer  solstice, 
when  the  son's  motion  is  slowest,  the  astronomical  day 
approaches  nearer  the  sidereal,  than  at  the  winter  soU 
stice  when  his  motion  is  most  rapid. 

To  conceive  the  effect  of  the  second  cause,  it  is  ne- 
cessary to  recollect  that  the  excess  of  the  astronomical 
day  above  the  sidereal  is  owiug  to  the  motion  of  the 
son,  referred  to  the  equator.  The  sun  describes  every 
day  a  small  arch  of  the  ecliptic.  Through  the  eztre* 
nities  of  this  arch  suppose  two  meridian  great  circles 
drawn,  the  arc  of  the  equator,  which  they  inten^ept,. 
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is  the  sun's  motion  for  that  day  referred  to  the  equator^  Apparent 
and  the  time  which  that  arc  takes  to  pass  the  meridian    Motions 
is  equal  to  the  excess  of  the  astronomical  day  above  the  ^^  ^^*® 
sidereal.     But  it  is  obvious,  that  at  the  equinoxes,  the'  £^fj)^ 
arc  of  the  equator  is  smaller  than  the  corresponding  arc  * 

of  the  eclptic  in  the  proportion  of  the  cosine  of  the  ob- 
liquity of  the  ecliptic  to  radius :  at  the  solstices,  on  (he 
contrary,  it  is  greater  in  the  proportion  of  radius  to  the 
cosine  of  the  same  obliquity.  The  astronomical  day  is 
diminished  in  the  first  case,  and  lengthened  in  the  se- 
cond. ^8 

To  have  a  mean  astronomical  day,  independent  of  Mean  at- 
these  causes  of  inequality,  astronomers  have  supposed  a^''°'^<'"ii<^^^ 
second  sun  to  move  uniformly  on  the  ecliptic,  and  to  *^' 
pass  over  the  extremities  of  the  axis  of  the  sun's  orbit,  at 
the  same  instant  with  the  real  sun.  This  removes  the 
inequality  arising  from  the  inequality  of  the  sun's  mo- 
*tion.  To  remove  the  inequality  arising  from  the  obli- 
quity of  the  ecliptic,  astronomers  suppose  a  third  sun  pas- 
sing through  the  equinoxes  at  the  same  instant  with  the 
second  sun,  and  moving  along  the  equator  in  such  a 
manner  that  the  angular  distances  of  the  two  suns  at  the 
vernal  equinox  shall  be  always  equal.  The  interval  be- 
tween two  consecutive  returns  of  this  third  sun  to  the 
meridian  forms  the  mean  astronomical  day.  Mean  time 
is  measured  by  the  number  of  the  returns  of  this  third 
sun  to  the  meridian  \  and  true  time  is  measured  by' the  ' 
returns  of  the  rekl  sun  to  the  meridian.  The  arc  of  the 
equator,  intercepted  between  two  meridian  circles  drawn 
through  the  centres  of  the  true  sun,  and  the  imaginary 
third  sun,  reduced  to  time,  is  what  is  called  the  equa* 
tion  of  time.  This  will  be  rendered  plainer  by  the  fol- 
lowing diagram. 

Let  ZO(^s$A  (fig.  7.)  be  the  earthy  ZFRss  its  axis^ 
abcde^  &c.  the  equator^  ABCD£,  &c.  the  northern 
half  of  the  ecliptic  from  ^  to  i£^,  on  the  side  of  the 
globe  next  the  eye;  and  MNOP,  &c.  the  southern  half 
on  tlie  opposite  side  from  W  to  <\p.  Let  the  points  at 
A,  B,  C,  D,  £,  F,  &c.  quite  round  from  <y»  to  ^v* 
again  bound  equal  portions  of  the  ecliptic,  gone 
through  in  equal  times  by  the  real  sun  ;  and  those  at 
a,  ^,  c,  1/,  e^/f  &c.  equal  portions  of  the  equator  de- 
scribed in  equal  times  by  the  fictitious  sun  j  and  let 
ZOPS  be  the  meridian. 

As  the  real  sun  moves  obliquely  in  the  ecliptic,  and 
the  fictitious  sun  directly  in  the  equator,  with  respect 
to  the  meridian  )  a  degree,  or  any  number  of  degrees, 
between  00  and  F  on  the  ecliptic,  must  be  nearer  the 
meridiati  Z<V^»s  than  a  degree,  or  any  corresponding 
number  of  degrees,  on  the  equator  from  T  to /*;  and 
the  more  so,  as  they  are  the  more  oblique :  and  there- 
fore the  true  son  comes  sooner  to  the  meridian  every 
day  whilst  he  is  in  the  quadrant  <\n  F,  than  the  ficti- 
tious sun  does  in  the  quadrant  ^fs  for  which  reason, 
the  solar  noon  precedes  noon  by  the  clock,  until  the 
real  sun  comes  to  F,  and  the  fictitious  toy;  which  two 
points,  being  equidistant  from  the  meridian,  both  suns 
will  come  to  it  precisely  at  noon  by  the  clock. 

Whilst  the  real  sun  describes  the  second  quadrant  of 
the  ecliptic  FGHIKL  from  Cancer  to  i£^,  he  comes 
later  to  the  meridian  every  day  than  the  fictitious  son 
moving  through  the  second  quadrant  of  the  equator 
from  f  to  ^\  for  the  points  at  G,  H,  I,  K,  and  L, 
being  farther  from  the  meridian,  their  corresponding 
points  at  g^  A,  1,  ancL/,  must  he  later  of  coming  to  it  \ 
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Apparent  and  as  both  suns  come  at  tbc  same  moment  to  the  point 
Motions  W,  they  come  to  the  meridian  at  the  moment  of  noon 
ofihc      bv  the  clock. 

In  departing  from  Libra,  through  the  third  qua* 
drant,  the  real  sun  going  through  MNOPQ  towards 
^  at  E,  and  the  fictitious  sun  throngb  mnopq  to* 
wards  r,  the  former  comes  to  the  meridian  every  day 
sooner  than  the  latter,  until  the  real  sun  comes  to  0, 
and  the  fictitious  to  r,  and  then  they  come  both  to  the 
meridian  at  the  same  time. 

Lastly,  As  the  real  sun  moves  equably  through 
STUVW,  from  0  towards  ^V  \  and  the  fictitious  sun 
through  stuvWf  from  r  towards  <Y>,  the  former  comes 
later  every  day  to  the  meridian  than  the  latter,  until 
they  both  arrive  at  the  point  OP,  and  then  th^y  make  it 
noon  at  the  same  time  with  the  clock. 

Having  explained  one  cause  of  the  difference  of  time 
shown  by  a  well-regulated  clock  and  a  true  sun-dial,* 
supposing  the  sun,  not  the  earth,  as  moving  in  the 
ecliptic  ;  we  now  proceed  to  explain  the  other  cause  of 
this  difference,  namely,  the  inequality  of  the  Bun^s  ap- 
parent motion  ;  which  is  slowest  in  summer,  when  the 
sun  is  farthest  from  the  earth,  and  swiftest  in  winter 
when  he  is  nearest  to  it. 

If  the  sun*s  motion  were  equable  in  the  ecliptic,  the 
whole  difference  between  the  equal  time  as  shown  by 
the  clock,  and  the  unequal  time  as  shown  by  the  sun, 
would  arise  from  the  obliquity  of  the  ecliptic.  But  the 
sun*s  motion  sometimes  exceeds  a  degree  in  24  hours, 
though  generally  it  is  less :  and  when  his  motion  is 
slowest,  any  particular  meridian  will  revolve  sooner  to 
him  than  when  his  motion  is  quickest  $  for  it  will  over- 
take him  in  less  time  when  he  advances  a  less  space  than 
when  he  moves  through  a  larger. 

Now,  if  there  were  two  suns  moving  in  the  plane  of 
the  ecliptic,  so  as  to  go  round  it  in  a  year  j  the  one 
describing  an  equal  arc  every  24  hours,  and  the  other 
describing  sometimes  a  less  arc  in  24  hours,  and  at 
other  times  a  larger,  gaining  at  one  time  of  the  year 
wliat  it  lost  at  the  opposite  ^  it  is  evident,  that  either 
of  thece  suns  would  come  sooner  or  later  to  the  meri- 
dian than  the  other,  as  it  happened  to  be  behind  or 
before  the  other ;  and  when  they  were  both  in  con* 
junction,  they  would  come  to  the  meridian  at  the  ^ame 
moment. 

As  the  real  sun  moves  unequably  in  the  ecliptic,  let 
lis  suppose  a  fictitious  sun  to  move  equably  in  a  circle 
coincident  with  the  plane  of  the  ecliptic.  Xiet  ABCD 
(fig*.  8.)  be  the  ecliptic  or  orbit  in  which  the  real  sun 
jnoves,  and  the  dotted  circle  abed  the  imaginary  or- 
bit of  the  fictitious  sun  \  each  going  round  in  a  year 
according  to  the  order  of  letters,  or  from  west  to  east. 
Let  HIKL  be  the  earth  turning  round  its  axis  the 
same  way  every  24  hours ;  and  suppose  both  suns  to 
start  from  A  and  a,  in  a  right  line  with  the  plane  of  the 
meridian  £H,  at  the  same  moment :  the  real  sun  at  A, 
being  then  at  his  greatest  distance  from  the  earth,  at 
which  time  his  motion  is  slowest^  and  the  fictitious 
sun  at  a,  whose  motion  is  always  equable,  because  his 
distance  from  the  earth  is-supposed  to-be  always  the 
same.  In  the  time  that  the  meridian  revolves  from 
H  to  H  again,  according  to  the  order  of  the  letters 
BIKL,  the  real  sun  has  moved  from  A  to  F ;  and  the 
fictitious  with  a  quicker  motion  from  n  tof^  through  a 
l»r|;e  acc :  thereforci.  the  meridian  £H  will  revolyei 


sooner  from  H  to  A  under  the  real  sun  at  F,  than  from  Appaic 
H£  to  k  under  the  fictitious  sun  at  /;  and  consequent-    MoiUm 
ly  it  will  then  be  noon  by  the  sun-dial  sooner  than  by 
the  clock. 

As  the  real  son  moves  from  A  towards  C,  the  swift- 
ness of  his  motion  increases  all  the  way  to  C,  where  it 
is  at  the  quickest.  But  notwithstanding  this,  the  fic- 
titious sun  gains  so  much  upon  the  real,  soon  after  his 
departing  from  A,  that  the  increasing  velocity  of  the 
real  sun  does  not  bring  him  up  with  the  equally-moving 
fictitious  son  till  the  former  comes  to  C,  and  the  latter 
to  c,  when  each  has  gone  half  round  its  respective  or- 
bit 'f  and  then  being  in  conjunction,  the  meridian  EH,. 
revolving  to  £K,  comes  to  both  suns  at  the  same  time, 
and  therefore  it  is  noon  by  them  both  at  the  same  mo- 
ment. 

But  the  increased  velocity  of  the  real  sun  now  being 
at  the  quickest,  carries  him  before  the  fictitious  one  ; 
and  therefore,  the  same  meridian  will  come  to  the  ficti- 
tious sun  sooner  than  to  the  real :  for  whilst  the  ficti- 
tious sun  moves  from  a  to  g^  the  real  sun  moves  through 
a  greater  arc  from  C  to  G :  consequently  the  point  K 
has  its  noon  by  the  clock  when  it  comes  to  A:,  but  not 
its  noon  by  the  sun  till  it  comes  to  /.  And  although 
the  velocity  of  the  real  sun  diminishes  all  the  way  from 
C  to  A,  and  the  fictitious  sun  by  an  equable  motion 
is  still  coming  nearer  to  the  real  sun,  yet  they  are  not 
in  conjunction  till  the  one  comes  to  A  and  the  other  to 
a,  and  then  it  is  noon  by  them  both  at  the  same  mo* 
ment. 

True  time  is  obtained  by  adding  or  subtracting  this 
equation  to  the  mean  time.  The  mean  and  apparent 
solar  days  are  never  equal,  except  when  the  sun^s  daily 
motion  m  right  ascension  is  59'  8"  ;  this  is  nearly  the 
case  about  April  15th,  June  15th,  September  ist,  and 
December  24th :  on  these  days  the  equation  is  nothing, 
or  nearly  so  ;  it  is  at  the  greatest  about  November  ist, 
when  it  is  16  m.  14  sec. 

The  return  of  the  sun  to  the  same  equinox  marks  the  Teai;' 
years,  in  the  same  way  as  his  return  to  the  same  meri* 
dian  indicates  the  days.  It  has  been  ascertained,  that 
before  the  sun  returns  again  to  the  same  equinox,  an  in* 
terval  of  365.242222  days  elapses,  or  365  days,  5  hours, 
48  minutes,  and  47  seconds.  This  is  called  the  trcpi* 
cai ygar :  The  sun  takes  a  larger  interval  of  time  tore- 
turn  again  to  the  same  star.  The  sidereal  year  is  tlni 
interval  which  the  sun  emplojs  to  return  from  one  star 
to  another.  It  is  greater  than  the  tropical  year  by 
0.014162  days,  or  20  m.  23  sec;  therefore  the  length 
of  the  sidereal  year  is  365  days,  6  h.  9  m.  and  10  sec» 
From  this  it  follows,  that  the  equinoxes  do  not  retain 
the  same  place  in  the  ecliptic,  but  that  they  have  a  re- 
trograde motion,  or  contrary  to  that  of  the  sun,  in  con- 
sequence of  which  they  describe  every  year  an  arc  equal 
to  the  miean  space  which  the  sun  passes  over  in  20'  23^ 
or  about  50" ;  so  that  they  would  make  a  complete  re- 
volution in  25972  years.  This  is  called  iht  precession 
of  the  equinoxes,  ^ 

Dr  Maskelyne  has  invented  a  rule  for  computing  Method  0 
the  equation  of  time,  in  which  the  precession  of  the  eonputiof 
equinoxes,  as  well  as  the  two  causes  mentioned  above,  ^^  ^^ 
are  included.       Let  AFLQ,  fig.  9.    be   the  ecliptic,  iig,^^ 
ALQ  the  equator,  A  the  first  point  of  Aries,  P  the 
point  where  the  sun^s  apparent  motion  is  slowest,  8 
any  place  of  the. sun.)  draw  S  v. perpendicular  to  the 

equator, 
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equator,  and  take  A  11=:  AP.  When  the  siin  begins 
to  move  from  P*  suppose  a  star  to  begin  to  move  from 
n,  with  the  sun^s  mean  motion  in  right  ascension  or 
longitude,  viz.  at  the  rate  of  59'  8"  in  a  day,  and 
wbeo  ff  passes  the  meridian  let  the  clock  he  adjusted 
to  12*  Take  n  in=P  s^  and  when  the  ^tar  comes  to  m^ 
if  the  sun  moved  uniformly  with  his  mean  motion,  he 
would  be  found  at  s ;  hot  at  that  time  let  S  be  the 
place  of  the  sun.  Let  the  sun  S,  and  consequently  1^, 
be  on  the  meridian ;  and  then  as  fn  is  the  place  of  the 
imaginary  star  at  that  instant,  m  v  must  be  the  equa- 
tion of  time.  The  sun's  mean  place  is  at  f,  and  as 
Ait:=AP,  and  n  w=:P  j,  we  have  A»»=  AP  *,  con- 
sequently int;=Av— Am:=At7 — AFs,  Let  a  be  the 
mean  equinox,  or  the  point  where  it  would  have  been 
if  it  had  moved  with  its  mean  velocity,  and  draw  a  % 
perpendicular  to  AQ  \  then  Am^Ais  4~  x  fn'=z 
Aa  X  cosine  z  Aa+ss  m:   or  because  the  cosine  of 

s  A  a  the  obliquity  of  the  ecliptic,  23^  28',  is  =: — 

1 2 

very  nearly,  Aiw=: — A  a  ^^^  xm:   hence  m  v=rA  r— 

sm—  — A  a.  Here  A  v  is  the  sun's  true  right  as- 
cension, ss  m  the  mean  right  ascension  or  mean  longi- 
tode  \  and  —  A  0  (viz.  A  x)  is  the  equation  of  the 

equinoxes  io  right  ascension  \  therefore  the  equation  of 
time  is  equal  to  the  difference  of  the  sun's  true  right 
ascension  and  his  mean  longitude,  corrected  by  the  equa- 
tion of  the  equinoxes  in  right  ascension.-— tVhen  A  m 
is  less  than  A  v,  mean  or  true  time  precedes  apparent  \ 
when  it  is  greater,  apparent  time  precedes  mean.  That 
is,  when  the  sun's  true  right  ascension  is  greater  than 
bis  mean  longitude  corrected  as  above  shewn,  we  must 
add  the  equation  of  time  to  the  apparent  to  obtain  the 
mean  time  \  and  when  it  is  less,  we  must  subtraet.  To 
convert  mean  tin^e  into  apparent,  we  must  subtract  in 
the  former  case,  and  add  in  the  latter. 

Tables  of  the  equation  of  time  are  computed  by  this 
mle,  for  the  use  of  astronomers  :  they  are  either  calcu- 
lated for  the  noon  of  each  day,  as  given  in  the  Nautical 
and  some  other  almanacks  ^  or  for  every  degree  of  the 
sun's  place  in  the  ecliptic.  But  a  table  of  this  kind  will 
not  answer  accurately  for  many  years,  on  account  of  the 
precession  and  other  causes,  which  render  a  frequent 
revisal  of  the  calculations  necessary. 

The  smaller  divisions  of  time  were  ancient  I v  mea- 
sured  by  the  phases  of  the  moon.  It  is  well  known 
that  the  moon  changes  once  every  29  or  30  days,  and 
that  the  interval  from  one  new  moon  to  another  is  call- 
ed a  lunation^  or,  in  common  language,  a  month.  There 
are  about  twelve  lunations  in  a  year.  Hence  the  year 
was  divided  into  twelve  months.  In  ancient  times 
people  were  placed  upon  eminences  on  purpose  to  watch 
the  6rst  appearance  of  the  new  moon,  when  their  month 
began.  It  was  customary  for  these  persons  to  proclaim 
the  first  appearance  of  the  moon.  Hence  the  first  day 
of  every  month  was  called  Calenda  ;  from  which  term 
the  word  calendar  is  derived.  Almost  all  nations  have 
divided  the  year  into  twelve  months,  because  the  seasons 
nearly  return  in  that  period.  But  they  soon  perceived 
chat  twelve  lunar  months  were  far  from  making  a  com- 
plele  year  or  revolution  of  the  sun.     They  were  anxi- 
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ous,  however,  to  be  able  to  divide  the  solar  year   into  Apparent 
a  precise  number  of  lunar  months,  because   many  of  Motions 
the  feasts  depended  upon  particular  new  moons.     Va-     ®'^^'*', 
rious  contrivances  were  fallen  upon  for  this  purpose     p^ul' 
without  much  success,  till  at  last  Meton,  a  Greek  phi-  ■ 
losopher,  announced   that  19  years  contained  exactly 
235    lunations :    an   affirmation    which    is    within    2? 
hours  of  being  exact.    To  make  every  year  correspond 
as  nearly  as  possible  to  the  lunar,  he  divided  the  year 
into  12  months,   consisting  alternately  of  30  and   29 
days  each  \  at  the  end  of  every  thiee  years  an  interca- 
lary month  of  30  days  was  added,  and  at  the  end  of  the 
19th  year  there  was  added  an  intercalary  month  of  29 
days.     So  that  at  the  end  of  19  years  the  solar  and  lu- 
nar years  began  again  on  the  came  day  their  cycle  of  19 
years.     This  discovery  of  Meton  appeared  so  admi- 
rable to  ihe  Greeks,  that  they  engraved  it  in  letters  of 
gold  in  their  public  places.     Hence  the  number  which 
denotes  the  current  year  of  that  cycle  is  denominated 
golden  number. 

As  the  moon  changes  its  appearance  in  a  very  re- 
markable degree  every  seven  days,  almost  all  nations 
have  subdivided  the  month  into  periods  of  seven  days, 
called  weeks  ;  the  ancient  Greeks  were  almost  the  only 
people  who  did  not  employ  that  division.  ^^ 

The  Roman  year  in  the  time  of  Romulus  consisted  R^mnn 
of  TO  months  only,  of  30  or  31  days  each,  so  that  its  year, 
length  was  304  days  only.  Numa  added  50  days  to 
that  year,  and  thus  made  it  354  days  ^  and  he  added 
two  additional  months  of  29  and  28  days  by  shortening 
some  of  the  ancient  months.  He  made  the  year  com- 
mence on  the  first  of  January.  Numa's  year  was  still 
more  than  11  days  shorter  than  a  complete  revolution 
of  the  sun.  To  make  it  correspond  with  the  seasons,  it 
was  necessary  to  intercalate  three  days  \  and  these  in- 
tercalations being  left  entirely  to  the  priests,  were  con- 
.  verted  into  a  state  engine ;  being  omitted,  inserted,  al- 
tered, and  varied,  as  it  suited  the  purposes  of  those  ma- 
gistrates whose  views  they  favoured.  The  conscquenc« 
was,  what  might  have  been  expected,  the  most  complete 
confusion  and  want  of  correspondence  between  the  year 
and  the  seasons. 

Julius  Caesar  undertook  to  remedy  this  J'^convenience.  j^j-^jj^^^ 
He  was  both  dictator  and  high  pontiflf,  and  of  course  the  ^^  Jolins 
reformation  of  the  calendar  was  his  peculiar  province.  Ccstar, 
That  the  undeilaking  might  be  properly  executed,  he 
invited  Sosigenes,  an  Egyptian  mathematician,  to  come 
to  his  assistance.     It  was  agreed  upon  to  abandon  the 
motions  nf  the  moon  altogether,  and  to  make  the  year 
correspond  with  those  of  the  snn. 

The  reformation  was  made  in  the  year  47  before  the 
Christian  era.  Ninety  days  were  added  to  that  year, 
which  was  from  that  circumstance  called  the  year  {yf 
confusion^  consisting  of  445  days.  Instead  of  354  days, 
the  year  of  Numa,  Sosigenes  made  the  year  to  consist 
of  365  days,  dispersing  the  additional  days  among 
those  months  which  had  only  29  days.  As  the  revo- 
lution of  the  sun  employs  nearly  six  hours  more  than 

365  days,  an  additional  day  was  intercalated  every 
fourth  year,  so  that  every  such  year  was  to  consist  of 

366  days.  The  additional  day  was  inserted  after  the 
23d  of  February,  or  the  7th  before  the  calends  of 
March  \  the  day  before  the  annual  feast  celebrated  in 
commemoration  of  the  flight  of  Tarquin  from  Rome. 
That  feast  was  held  the  6th  before  the  calends  of  March. 
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A<)p(ireHt  '^^^  intercalated  day  was  also  called  the  6tli  before  the 
Mpiions   calends  of  March.     So  that  every  fourth  year  there ^ 
of  the     were  two  days  denominated  the  6th  before  the  calends 
*^R*I-^'^^^  of  March.     Hence  that  year  was  called  bissextile.     In 
Britain  it  is  denominated  kap  year.     After  the  death 
of  Julius  Caesar  there  was  a  degree  of  confusion  re- 
specting the  intercalations,  from  the  ignorance  of  the 
priests.     Augustus  corrected  the  mistake,  and  after 
that  time  the  Julian  period  went  on  without  any  inter- 
ruption. 

It  is  obvious  that  the  Julian  year,  though  a  great 
improvement  upon  the  ancient  Roman,  was  still  imper- 
fect. It  went  on  the  supposition  that  the  revolution  of 
the  sun  occupied  precisely  365  days  and  6  hours,  which 
is  about  II  minutes  more  than  the  truth.  This  error 
in  the  interval  which  elapsed  between  the  reformation 
of  Julius  Caesar  and  the  year  1 582,  had  accumulated 
tin  it  amounted  to  10  days  \  of  course  the  year  began 
10  days  later  than  it  ought  to  have  begun  \  and  the 
same  error  had  taken  place  respecting  the  seasons  and 
the  equinoctial  points.  Various  attempts  had  been 
made  to  correct  this  error;  at  last  It  was  corrected  by 
Pope  Gregory  XIII.  The  Gregorian  calendar  com- 
menced in  the  year  1582;  the  changes  which  he  intro* 
duced  were  two  in  number.  He  ordered,  that  after 
the  4th  of  October  1582,  ten  days  should  be  omitted, 
so  that  the  day  which  succeeded  the  4th  was  reckoned 
not  the  5th  but  the  15th  of  the  month.  This  correct- 
ed the  error  which  had  crept  into  the  Julian  year.  To 
prevent  any  such  error  from  accumulating  again,  he 
ordered  that  the  secular  years  1700,  1 800,  1900,  should 
not  be  bissextile  but  common  years  \  that  the  secular 
year  2000  should  be  bissextile,  the  next  three  secular 
years  common,  the  fourth  again  bissextile,  and  so  on, 
as  in  the  following  table. 


Sect.  III.  Of  the  Nature  of  t?ie  Sun. 
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and  by 
Gregory 
XIII. 


1600  bissextile. 
1 700  common. 
1800  ib. 
1900  ib. 
2000  bissextile. 


2100  common.      2600  common* 
2200  ib.  2700  ib. 

2300  ib.  2800  bissextile. 

2400  bissextile.    2900  common. 
2500  common.      3000  ib. 


In  short  these  secular  years  only  are  bissextile  whose 
number,  omitting  the  cyphers,  is  divisible  by  4. 

The  Gregorian  calendar  is  sufficiently  exact  for  the 
purposes  of  common  life,  though  it  does  not  correspond 
precisely  with  the  revolution  of  the  sun.  The  error 
will  amount  to  a  day  in  3600  years,  so  that  in  the  year 
5200  it  will  be  necessary  to  omit  the  additional  day 
which  ought  to  be  added  according  to  the  rule  laid 
down  above. 

The  Gregorian  calendar  was  immediately  adopted 
by  all  the  Roman  Catholic  kingdoms  in  Europe,  but 
the  Protestant  states  refused  at  first  to  accede  to  it.  It 
was  adopted  by  most  of  them  on  the  continent  about 
the  beginning  of  the  i8th  century  j  but  in  England 
the  change  did  not  take  place  till  1752.  From  that 
year  1 1  days  were  omitted  \  the  omission  of  the  addi- 
tional day  in  1700  having  made  the  difference  between 
the  Julian  and  Gregorian  calendar  amount  to  1 1  days. 
The  Julian  calendar  is  called  the  old  style^  the  Grego- 
rian, the  new  style.  At  present  the  difference  between 
them  is  12  days,  in  consequence  of  the  omission  of  the 
additional  day  in  i8oo. 


Apparent 
MotioQi 

The  smallness  of  the  sun'^  parallax  is  a  demonstra-  ^^  ^^^ 
tion  of  its  immense  size.  "We  are  certain  that  at  the  ^fj-tj!  ^ 
distance  at  which  the  sun  appears  to  us  under  an  angle 
of  0^.53424,  the  earth  would  be  s<>en  under  an  angle 
not  exceeding  0^.009.  Now,  as  the  sun  is  obviously 
a  spherical  body  as  well  as  the  earth  \  and  as  spheres 
are  to  each  other  as  the  cubes  of  their  diameter^,  it 
follows  from  this,  that  the  sun  Is  at  least  200,000  times 
bigger  than  the  earth.  By  the  exactest  observations  it 
has  been  ascertained,  that  the  diameter  of  the  sun  is 
nearly  883,000  miles. 

Dark  spots  are  very  frequently  observed  upon  the 
surface  of  the  sun.     These  were  entirely  unknown  be^  < 
fore  the  invention  of  telescopes,  though  they  are  some- 
times of  sufficient  magnitude  to  be  discerned  by  the 
naked  eye,  only  looking  through  a  smoked  glass  to  pre- 
vent the  brightness  of  the  luminary  from  destroying  the       ^^ 
sight.   The  spots  are  said  to  hilve  been  first  discovered  Soler  spots 
in  the  year  161 1  j  and  the  honour  of  the  discovery  is^benfint 
disputed  betwixt  Galileo  and  Scheincr,  a  German  Jesuit ^*«^''«"^- 
at  Ingolstadt.   But  whatever  merit  Scheiner  might  have 
in  the  priority  of  the  discovery,  it  is  certain  that  Gali- 
leo far  exceeded  him  in  accuracy,  though  the  work  of 
Scheiner  has  considerable  merit,  as  containing  observa^ 
tions  selected  from  above  3000,  made  by  himself.  Since 
his  time  the  subject  has  been  carefully  studied  by  all  the 
astronomers  in  Europe.  ^. 

There  is  great  variety  in  the  magnitudes  of  the  ^^  line's 
solar  spots  \  the  difference  is  chiefly  in  superficial  ex- account  of 
tent  of  length  and  breadth  \  their  depth  or  thickness  them, 
is  very  small  \  some  have  been  so  large,  as  by  compu- 
tation to  be  capable  of  covering  the  continents  of  Asia 
and  Africa;  nay,  the  whole  surface  of  the  earth,  or 
even  five  times  its  surface.  The  diameter  of  a  spot, 
when  neu:  the  middle  of  the  disk,  is  measured  by  com- 
paring the  time  It  takes  in  passing  over  a  cross  hair  in 
a  telescope,  with  the  time  wherein  the  whole  disk  of 
the  sun  passes  over  the  same  hair  \  it  may  also  be  mea* 
sured  by  the  micrometer  \  and  by  either  of  these  me- 
thods we  may  judge  how  many  times  the  diameter  of 
the  spot  is  contained  in  the  diameter  of  the  sun.  Spots 
are  subject  to  increase  and  diminution  of  magnitude, 
and  seldom  continue  long  in  the  same  state.  They  are 
of  various  shapes  ;  most  of  them  having  a  deep  black 
nucleus  surrounded  by  a  dusky  cloud,  whereof  the  in- 
ner parts  near  the  black  are  a  little  brighter  than  the 
outskirts.  They  change  their  shapes,  semething  in  the 
manner  that  our  clouds  do  \  though  not  often  so  sud- 
denly ;  thus,  what  is  of  a  certain  figure  to-day,  shall 
to-morrow,  or  perhaps  in  a  few  hours,  be  of  a  different 
one  'y  what  is  now  but  one  spot,  shall  in  a  little  time 
be  broken  into  two  or  three  \  and  sometimes  two  or 
three  spots  shall  coalesce,  and  be  united  into  one.  Dr 
Long,  many  years  since,  while  he  was  viewing  the 
image  of  the  sun  through  a  telescope  cast  upon  white 
paper,  saw  one  roundish  spot,  by  estimation  not  much 
less  than  the  diameter  of  our  earth,  break  into  two, 
which  receded  from  one  another  with  prodigious  velo- 
city. This  observation  was  singular  at  the  time  \  for 
though  several  writers  had  taken  notice  of  this  after  it 
was  done,  none  of  them  bad  been  making  any  observa- 
tion at  the  time  it  was  actually  doing. 
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The  number  of  spots  on  the  snn  is  very  uncertain  ^ 
tonetimes  there  are  a  great  many,  sometimes  very  few  j 
and  sometimes  none  at  all.  Scheiner  made  observa- 
tions on  the  snn  from  1611  to  1629;  and  says  he  ne- 
ver found  its  disk  quite  free  of  spots,  excepting  a  few 
days  in  December  1624.  At  other  times  he  frequent- 
ly saw  20,  30,  and  in  the  year  1625  ^^  ^^^  ^^^^  ^^ 
count  50  spots  on  the  sun  aCa  time.  In  an  interval  af- 
terwards of  20  years,  from  1650  to  1670,  scarce  any 
spots  were  to  be  seen,  and  since  that  time  some  years 
have  furnished  a  great  number  of  spots,  and  others 
none  at  all  j  but  since  the  beginning  of  the  last  century, 
not  a  year  passed  wherein,  some  were  not  seen  j  and  at 
present,  says  Mr  Cassini,  in  his  EUmens  d^Astronomie 
published  in  1740,  they  are  so  frequent,  that  the  sun 
b  seldom  without  spots,  and  often  shows  a  good  number 
of  them  at  a  time. 

From  these  phtenomem,  it  is  evident,  that  the  spots 
are  not  endowed  with  any  permanency  \  nor  are  they 
at  all  regular  in  their  sbape^  magnitude,  number,  or 
in  the  time  of  their  appearance  or  continuance.  He- 
▼elins  observed  one  that  arose  and  vanished  in  16  or 
17  hours  ^  nor  has  any  been  observed  to  continue 
longer  than  70  days,  wmch  was  the  duration  of  one  in 
the  year  1676.  Those  spots  that  are  formed  gradually, 
are  gradually  dissolved  \  while  those  that  arise  sudden- 
ly, are  for  the  most  part  suddenly  dissolved.  When  a 
spot  disappears,  that  part  where  it  was  generally  be- 
OQOkes  brighter  than  the  rest  of  the  sun,  and  continues  so 
for  several  days  :  on  the  other  hand,  those  bright  parts 
(called  T^cfii^',  as  the  others  are  called  macula)  some- 
times turn  to  spots. 

The  solar  spots  appear  to  have  a  motion  which 
carries  them  across  the  sun^s  disk.  Every  spot,  if  it 
eontinues  long  enough*  without  being  dissolved,  appears 
to  enter  the  sun^s  disk  on  the  east  side,  to  go  from 
thence  with  the  velocity  continually  increasing  till  it  has 
gone  half  its  way  )  and  then  to  move  slower  and  slower, 
till  it  goes  off  at  the  west  side  ^  after  which  it  disap- 
pears for  about  the  same  space  of  time  that  it  spent  in 
crossing  the  disk,  and  then  enters  upon  the  east  side 
again,  nearly  in  the  same  place,  and  crosses  it  in  the 
same  track,  and  with  the  same  unequal  motion  as  before. 
This  apparent  inequality  in  the  motion  of  the  spots  is 
purely  optical,  and  is  in  such  proportion  as  demonstrates 
them  to  be^  carried  round  equably  or  in  a  circle,  the 
plane  of  which  continued  passes  tiiroogh  or  near  the  eye 
of  a  spectator  upon  the  earth. 

Besides  the  real  changes  of  the  spots  already  men- 
tioned, there  is  another  which  is  purely  optical,  and  is 
owing  to  their  being  seen  on  a  globe  differently  turned 
towards  us.  If  we  imagine  the  globe  of  the  sun  to 
have  a  number  of  circles  drawn  upon  its  surface,  all 
passing  through  the  poles,  and  cutting  his  equator  at 
equal  distauces,  these  circles  which  we  may  call  meri- 
dians, if  they  were  visible,  would  appear  to  us  at  un- 
equal distances,  as  in  fig.  2.  Now>  suppose  a  spot 
were  round,  and  so  large  as  to  reach  from  one  meri- 
dian to  another*  it  would  appear  round  only  at  g^  when 
it  was  in  the  middle  of  that  half  of  tiie  globe  which  is 
towards  our  earth  \  for  then  we  view  the  full  extent  uf 
it  in  length  and  breadth :  in  every  other  place  it  turns 
away  from  us,  and  appears  narrower,  though  of  the 
lame  length,  the  farther  it  is  from  the  middle  3  and  on 


its  coming  on  at  a,  nnd  going  off  at  n,  it  appears  as 
small  as  a  thread,  the  thin  edge  being  then  all  that  we 


see. 


These  spots  have  made  ns  acquainted  with  a  very 
important  phenomenon,  namely  the  rotation  of  the  sun 
upon  its  axis.  Amidst  the  changes  which  these  spots 
are  continually  undergoing,  regular  motions  may  be 
detected,  agreeing  exactly  with  the  motion  of  the  sur* 
face  of  the  sun,  on  the  supposition  that  this  luminary 
revolves  round  an  axis  almost  perpendicular  to  the 
ecliptic  in  the  same  direction  with  its  motion  in  its  or- 
bit round  the  earth.  By  a  careful  examination  of  the 
motion  of  these  spots,  it  has  been  ascertained  that  the 
sun  turns  round  its  axis  in  about  25  days  and  a  half, 
and  that  its  equator  is  inclined  to  the  ecliptic  about 

The  spots  on  the  ran^s  disk  are  almost  always  con- 
firied  to  a  zone,  extending  about  30^.5  on  each  side 
of  the  equator.  Sometimes,  however,  they  have  been 
observed  at  the  distance  of  39*»5  from  the  equator  of 
the  sun. 

Bouguer  demonstrated,  fay  a  number  of  curious  ex- 
periments on  the  sun^s  light,  that  the  intensity  of  the 
light  is  much  greater  toward  the  centre  of  the  sun*» 
disk  than  towards  its  eiicnmference.  Now,  when  a 
portion  of  the  sun's  surface  is  transported  by  the  rota- 
tion of  that  luminary  from  the  centre  to  the  circumfe- 
rence of  his  disk,  as  it  is  seen  under  a  smaller  angle,  the 
intensity  of  its  light,  instead  of  diminishing,  ougbt  to 
increase.  Hence  it  foHows,  that  part  of  the  light 
which  isjues  from  the  sun  towards  the  circumference  of 
his  disk,  must  be  somehow  or  other  prevented  from 
making  its  way  to  the  earth.  This  cannot  be  account- 
ed for,  without  supposing  thkt  the  sun  is  surrounded  by 
a  dense  atmosphere,  which,  being  traversed  obliquely 
by  the  rays  from  the  circumference,  intercepts  more 
of  them  than  of  those  from  the  centre  which  pass  it  per- 
pendicularly. 

The  phenomena  of  the  solar  spots,  as  delivered  by 
Scheiner  and  Hevelius,  mar  he  summed  up  in  the 
following  particulars,  i.  Every  spot  which  hath  a 
nucleus,  or  considerably  dark  part,  hath  also  an  umbra, 
or  fainter  shade,  surrounding  it.  2.  The  bonndary 
between  the  nucleus  and  umbra  is  always  distinct  and 
well  defined.  3.  The  increase  of  a  spot  is  gradual,. tJie 
breadth  of  the  nucleus  and  nmbra  dilating  at  the  same 
time.  4.  In  like  manner,  the  decrease  of  a  spot  is  gra- 
dual, the  breadth  of  the  nnclent  and  nmbra  contracting 
at  the  same  time.  5.  The  exterior  boundary  of  the 
umbra  never  consists  of  sharp  angles )  but'  is  always 
curvilinear,  how  iiregolar  soever  the  outline  of  the  nu« 
cieus  may  be.  6.  The  nucleus  of  a  spot,  whilst  on 
t!he  decrease,  often  changes  its  figure  by  the  umbra 
encroaching  irregularly  upon  it,  insomuch  that  in  a 
small  space  of  time  new  encMachments  are  discernible, 
whereby  the  boundary  between  the  nucleus  and  um- 
bra is  perpetually  varying.  7.  It  often  happens,  by 
these  encroachments,  that  the  nucleus  of  a  spot  is  di- 
vided into  two  or  more  nuclei.  8.  The  nuclei  of  the 
spots  vanish  sooner  than  the  ambra.  9.  Small  nmbrse 
are  often  seen  without  nuclei,  xo.  An  umbra  of  any 
considerable  size  is  seldom  seen  without  a  nucleus  in  the 
middle  of  it.  11.  When  a  spot  which  consisted  of  a 
nucleus  and  nmbra  is  about  tadisappear,  ifitis  notsuo-^ 
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ceeded  by  a  facuta^  or  spot  brighter  thao  the  rest  of 
the  disk,  the  place  nvhere  it  was  is  soon  after  Dot  di- 
stinguishable from  the  rest. 

In  the  Philosophical  Transactions,  vol.  Ixiv.  Dr 
Wilsoni  professor  of  astronomy  at  Glasgow,  bath  given 
a  dissertation  on  the  nature  of  the  solar  spots,  and  men- 
tions the  following  appearances,  i.  When  the  spot  is 
about  to  disappear  on  the  western  edge  of  the  son^s  limb, 
the  eastera  part  of  the  umbra  first  contracts,  then  va- 
nishes, the  nucleus  and  western  part  of  the  umbra  re- 
maining 'y  then  the  nucleus  gradually  contracts  and  va* 
nishes,  while  the  western  part  of  the  umbra  remains. 
At  last  this  disappears  also )  and  if  the  spot  .remains 
long  enough  to  become  again  visible,  the  eastern  part 
of  the  umbra  first  becomes  visible,  then  the  nucleus  \ 
and  when  the  spot  approaches  the  middle  of  the  disk, 
the  nucleus  appears  environed  by  the  umbra  on  all 
sides,  as  already  mentioned.  2.  When  two  spots  lie 
very  near  to  one  another,  the  umbra  is  deficient  on  that 
side  which  lies  next  to  the  other  spot :  and  this  will  be 
the  case,  though  a  large  spot  should  be  contiguous  to 
one  much  smaller ;  the  umbra  of  the  large  spot  will  be 
totally  wanting  on  that  side  next  the  small  one.  If  there 
are  little  spots  on  each  side  of  the  large  one,  the  umbra 
does  not  totally  vanish  \  but  appears  flattened  or  pressed 
in  towards  the  nucleus  on  each  side.  When  the  little 
spots  disappear,  the  umbra  of  the  large  one  extends  it- 
self as  usual.  This  circumstance,  he  observes,  may 
sometimes  prevent  the  disappearance  of  the  umbra  in 
the  .manner  above  mentioned  j  so  that  the  western 
umbra  may  disappear  before  the  nucleus,  if  a  small  spot 
happens  to  break  out  on  that  side. 

In  the  same  volume,  p.  337.  Mr  Wollaston  observes, 
that  the  appearances  mentioned  by  Dr  Wilson  are  not 
constant.  He  positively  affirms,  that  the  faculae  or 
bright  spots  on  the  sun  are  often  converted  into  dark 
ones.  *'  I  have  many  times  (says  he)  observed,  near 
the  eastern  limb,  a  bright  facula  just  come  on,  which 
has  the  next  day  shown  itself  as  a  spot,  though  I  do 
not  recollect  to  have  seen  such  a  facula  near  the  western 
one  after  a  spot^s  disappearance.  Yet,  I  believe,  both 
these  circumstances  have  been  observed  by  others;  and 
perhaps  not  only  near  the  limbs.  The  circumstance 
of  the  faculae  being  converted  into  spots,  I  think  I  may 
be  sure  of.  That  there  is  generally  (perhaps  always) 
a  mottled  appearance  over  the  face  of  the  sun,  when 
carefully  attended  to,  I  think  I  may  be  as  certain.  It 
is  most  visible  towards  the  limbs,  hut  I  have  undoubt- 
edly seen  it  in  the  centre ;  yet  I  do  not  recollect  to 
have  observed  this  appearance,  or  indeed  any  spots,  to- 
wards the  poles.  Once  I  saw,  with  a  twelve  inch  re- 
flector, u  spot  burst  to  pieces  while  I  was  looking  at  it. 
I  could  not  expect  such  an  event,  and  therefore  cannot 
be  certain  of  the  exact  particulars ;  but  the  appearance, 
as  it  struck  me  at  the  time,  was  like  that  of  a  piece  of 
ice  when  dashed  on  a  frozen  pond,  which  breaks  to 
pieces  and  slides  in  various  directions.*'  He  also  ac- 
quaints us,  that  the  nuclei  of  the  spots  are  not  always 
in  the  middle  of  the  umbrae  \  and  gives  the  figure  of  one 
seen  in  November  I3tb  I773«  which  is  a  remarkable  in- 
stance to  the  contrary.  Mr  Dunn,  however,  in  his  new 
Atlas  of  the  Mundane  System,  gives  some  particulars 
very  different  from  the  above.  **  The  face  of  the  sun 
(says  he)  has  frequently  many  large  black  spots,  of 
various  forms  and  dimensions,  which  move  from  east  to 


•• 


west,  i^nd  round  the  sdo,  according  to  some  obsenra-  Appaivat 
tions  in  2$  days,  accordioff  to  others  in  26,  and  accord*     Motiow 
ing  to  some  in  27  days.     The  black  or  central  part  of  ,^  •^ 
each  spot  is  in  the  middle  of  a  great  number  of  very  ^^dkik 
small  ones,  which  permit  the  light  to  pass  between 
them.    The  small  spots  are  scarce  ever  in  contact  with 
the  central  ones :  but,  what  is  most  remarkable,  when 
the  whole  spot  is  near  the  limb  of  the  sun,  the  snr^ 
rounding  small  ones  form  nearly  a  straight  line,  and 
the  central  part  projects  a  little  over  it,  like  Saturn  in 
his  ring.'* 

Dr  Herschel,  with  a  view  of  ascertaining  more  ac- 
curately the  nature  of  the  sun,  made  frequent  observa- 
tions upon  it  from  the  year  1779  to  the  year  I7S^» 
He  imagines  that  the  dark  spots  on  the  sun  are  moun- 
tains on  its  surface,  which,  considering  the  great  at- 
traction exerted  by  the  sun  upon  bodies  placed  at  ita 
surface,  and  the  slow  revolution  it  has  upon  its  axis,  he 
thinks  may  be  more  than  300  miles  high,  and  yet 
stand  very  firmly.  He  says,  that  in  August  1792,  he 
examined  the  sun  with  several  powers  from  90  to  500 ; 
and  it  evidently  appeared  that  the  dark  spots  are  the 
opaque  ground  or  body  of  the  sunj  and  that  the  lu- 
minous part  is  an  atmosphere,  which,  being  interrupted 
or  broken,  gives  us  a  view  of  the  sun  itselh  Hence  he 
concludes,  that  the  sun  has  a  very  extensive  atmosphere^ 
which  consists  of  elastic  fluids  that  are  more  or  less 
lucid  and  transparent  \  and  of  which  the  locid  ones  fur- 
nish us  with  light.  This  atmosphere,  he  thinks,  is  not 
less  than  1843,  nor  more  than  2765  miles  in  height) 
and,  he  supposes,  that  the  density  of  the  luminous  solar 
clouds  need  not  be  much  more  than  that  of  our  aurora 
boreal  is,  in  order  to  produce  the  effects  with  which  we 
are  acquainted.  The  sun  then,  if  this  hypothesis  be  ad- 
mitted, is  similar  to  the  other  globes  of  the  solar  system, 
with  regard  to  its  solidity— its  atmosphere^ts  surface 
diversified  with  mountains  and  valleys— its  rotation  on 
its  axis— and  the  fall  of  heavy  bodies  on  its  surface  j  it 
therefore  appears  to  be  a  very  eminent,  large,  and  lu- 
cid planet,  the  primary  one  in  our  system,  dissemina- 
ting its  light  and  beat  to  all  the  bodies  with  which  it  is 
connected. 

Dr  Herschel  has  lately  given  up  the  use  of  the  old 
terms  such  as  spots^  nuclei^  penvmirie^  &c.  and  has  in- 
troduced a  number  of  new  terms,  which  he  considers  as 
more  precise.  It  will  be  necessary,  before  we  proceed 
farther,  to  insert  his  explanation  of  these  terms. 

*'  The  expressions,''  says  he,  *^  which  I  have  osedjCapli 
are  openings^  shallows^  ridges^  nodu/es,  corrugations^  ^on  of  his 
indentations^  and  pores,  tanns. 

"  Openings  are  those  places  where,  by  the  accidental 
removal  of  the  luminous  clouds  of  the  sun,  its  own  solid 
body  may  be  seen  \  and  this  not  being  lucid,  the  open- 
ings through  which  we  see  it  may,  by  a  common  tele- 
scope, be  mistaken  for  mere  black  spots,  or  their  nuclei. 

*'  Shallows  are  extensive  and  level  depressions  of  the 
luminous  solar  clouds,  generally  surrounding  the  open- 
ings to  a  considerable  distance.  As  they  are  less  lumi- 
nous than  the  rest  of  the  sun,  they  seem  to  have  some 
distant,  though  very  imperfect  resemblance  to  penum- 
brae  \  which  might  occasion  their  having  been  called  so 
formerly. 

'*  Ridges  are  bright  elevations  of  luminous  matter, 
extended  in  rows  of  an  irregular  arrangement. 

'*  Nodules  are  also  bright  elevations  of  luminous  mat- 
ter, 
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ter,  but  GOnfiDeJ  to  a  small  space.  These  nodules,  and 
ridges,  on  account  of  their  being  brighter  than  the  ge- 
neral surface  of  the  sun,  and  also  differing  a  little  from 
it  in  colour,  have  been  called  faculee,  and  luculi. 

^  Corrugations^  I  call  that  very  particular  and  re- 
markable unevenness,  ruggedness,  or  asperity,  which  is 
peculiar  to  the  luminous  solar  clouds,  and  extends  all 
over  the  surface  of  the  globe  of  the  sun.  As  the  de- 
pressed parts  of  the  corrugations  are  less  luminous  than 
the  elevated^ones,  the  disk  of  the  sun  has  an  appearance 
which  may  be  called  mottled. 

Indentations  are  the  depressed  or  low  parts  of  the 
corrugations  ;  they  also  'extend  over  the  whole  surface 
of  the  luminous  solar  clouds. 

Pores  are  very  small  holes  or  openings,  about  the 
middle  of  the  indentations. 

From  the  numerous  observations  of  this  philosopher 
lie  has  drawn  the  following  conclusions  :— 

I.  Openings  are  places  where  the  luminous  clouds 
of  the  sun  are  removed :  large  openings  have  generally 
shallows  about  them  ^  but  small  openings  are  generally 
without  shallows.  They  have  genersuly  ridges  and 
nodules  about  them,  and  they  have  a  tendency  to  run 
into  each  other.  New  openings  often  break  out  near 
other  openings.  Hence  he  supposes  that  the  openings 
are  occasioned  by  an  elastic  but  not  luminous  gas,  which 
comes  up  through  the  pores  and  incipient  openings, 
and  spreads  itself  on  the  luminous  clouds,  forcing  them 
out  of  its  way,  and  widening  its  passage.  Openings 
sometimes  diflPer  in  colour  ^  they  divide  when  decayed ; 
sometimes  they  increase  aeain  ;  but  when  divided  they 
nsually  decrease  and  vanish  y  sometimes  they  become 
large  indentations,  and^  sometimes  they  turn  into 
pores. 

'  :k  Shallows  are  depressed  below  the  general  surface 
of  the  sun,  and  are  places  from  which  the  luminous  so- 
lar clouds  of  the  upper  regions  are  removed.  Their 
thickness  is  visible }  sometimes  they  exist  without  open- 
ings in  them.  Incipient  shallows  come  from  the  open- 
ings, or  branch  out  from  shallows  already  formed,  and 
go  forward.  He  supposes  that  the  shallows  are  occa- 
sioned by  something  coming  out  of  the  openings,  which, 
by  its  propelling  motion,  drives  away  the  luminous 
clouds  from  the  place  where  it  meets  with  the  least  re- 
sistance 'f  or  which,  by  its  nature,  dissolves  them  as  it 
comes  op  to  them.  If  it  be  an  elastic  gas,  its  ^evity 
must  be  such  as  to  make  it  ascend  through  the  inferior 
region  of  tlie  solar  clouds,  and  diffuse  itself  among  the 
superior  luminous  matter. 

3.  Jtidges  are  elevations  above  the  general  surface  of 
the  luminous  clouds  of  the  sun.  One  of  them,  which  he 
measured,  extended  over  an  angular  space  of  2'  45"*9, 
which  is  nearly  75,000  miles. 

Ridges  generally  accompany  openings:  but  they 
often  also  exist  in  places  where  there  are  no  openings. 
They  nsually  disperse  very  soon.  He  supposes,  that 
the  openings  permit  a  transparent  elastic  fluid  to  come 
out,  which  disturbs  the  luminous  matter  on  the  top,  so 
as  to  occasion  ridges  and  nodules ;  or,  more  precise- 
ly, that  «ome  elastic  gas,  acting  below  the  luminous 
clouds,  lifts  them  up,  or  increases  them^  and  at  last 
forces  itself  a  passage  through  them,  by  throwing  them 
aside. 

4.  Nodules  are  small,  but  highly  elevated  luminous 
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places.     He  thinks  that  they  may  be  ridges  fore-short-  Apparent 
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5.  Corrugations  consist  of  elevations  and  depressions.     ^^^^^ 
They  extend  all  over  the  surface  of  the  sun  5  they  change     g^*"^ 
their  shape  and  situation  ;  they  increase,  dtmioisb,  di-  '  * 
vide,  and  vanish  quickly.     Dispersed  lidges  and  no- 
dules form  corrugations.                                                          ^^ 

6.  The  dark  places  of  corrugations  are  indentations,  porei. 
Indentations  are  usually  without  openings,  though  in 
some  places  they  contain  small  ones.     They  change  to 
openings,  and  are  of  the  same  nature  as  shallows.  They 

are  low  places,  which  often  contain  very  small  open- 
ings. They  are  of  different  sizes,  and  are  extended  all 
over  the  sun.  With  low  magnifying  powers  they  appear 
like  points.  The  low  places  of  indentations  are  pores. 
Pores  increase  sometimes,  and  become  openings  :  they 
vanish  quickly. 

*'  It  must  be  sufficiently  evident,*'  says  Dr  Hers- 
chel,  ''from  what  we  have  shown  of  the  nature  of 
openings,  shallows,  ridges,  nodules,  corrugations,  in- 
dentations, and  pores,  that  these  phenomena  could  not 
appear,  if  the  shining  matter  of  the  sun  were  a  liquid  } 
since,  by  the  laws  of  hydrostatics,  the  openings,  shal- 
lows, indentations,  and  pores,  would  instantly  be  fill- 
ed up  J  nor  could  ridges  and  nodules  preserve  their 
elevation  for  a  single  moment.  Whereas,  many  open- 
ings have  been  known  to  last  for  a  whole  revolution 
of  the  sun  ^  and  extensive  elevations  have  remained 
supported  for  several  days.  Much  less  can  it  be  an 
elastic  fluid  of  an  atmospheric  nature  :  this  would  be 
still  more  ready  to  fill  up  the  low  places,  and  to  ex- 
pand itself  to  a  level  at  the  top.  It  remains,  therefore, 
only  for  us  to  admit  this  shining  matter  to  exist  in  the 
manner  of  empyreal,  luminous,  or  phosphoric  clouds, 
residing  in  the  higher  regions  of  the  solar  atmo- 
sphere.'* _ 

From  his  observations,  Dr.Henchel  concludes,  that  Xwo  re- 
there  are  two  different  regions  of  solar  clouds  ^  that  the  giont  of  to- 
inferior  clouds  are  opaque,  and  probably  not  unlike  ^^  cloadt. 
those  of  our  planet ;  while  the  superior  are  luminous,  and 
emit  a  vast  quantity  of  light :  that  the  opaque  inferior 
clouds  probably  su&er  but  little  of  the  light  of  the 
self-luminous  superior  clouds  to  come  to  the  body  of 
the  sun.  '*  The  shallows  about  large  openings,"  he 
observes,  '*  are  generally  of  such  a  size,  as  hardly  to 
permit  any  direct  illumination  from  the  superior  clouds 
to  pass  over  them  into  the  openings  ^  and  the  great 
height  and  closeness  of  the  sides  of  small  ones,  though 
not  oilen  guarded  by  shallows,  must  also  have  neatly 
the  same  effect.  By  this  it  appears,  that  the  planetary 
clouds  are  indeed  a  most  effectual  curtain,  to  keep  the 
brightness  of  the  superior  regions  from  the  body  of 
the  sun. 

*'  Another  advantage  arising  from  the  planetary 
clouds  of  the  sun,  is  of  no  less  importance  to  the  whole 
solar  system.  Corrugations  are  everywhere  dispersed 
over  the  sun  j  and  their  indentations  may  be  called 
shallows  in  miniature.  From  this  we  may  conclude, 
that  the  immense  curtain  of  the  planetary  solar  clouds 
is  everywhere  closely  drawn  ^  and,  as  our  photometri- 
cal  experiments  have  proved  that  these  clouds  reflect 
no  less  than  469  rays  out  of  1000,  it  is  evident  that 
they  must  add  a  most  capital  support  to  the  splendour 
of  the  sun,  by  throwing  back  so  great  a  share  of  the 
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brightness  coming'  to  tBem  from  the  illnmioatlon  of  the 
whole  superior  regions.*' 

These  observations  are  sufficient  to  prove,  that  the 
sun  has  an  atmosphere  of  great  density^  and  extending 
to  a  great  height.  Like  our  atmosphere^  it  is  obvi- 
ously subject  to  agitations,  similar  to  our  winds  ^  and 
it  is  also  transparent.  The  following  is  Dr  Her- 
sobers  theoretical  explanation  of  the  solar  pheno- 
mena. 

"  We  have  admitted,"  says  he,  "  tliat  a  transparent 
elastic  gas  comes  up  through  the  o^nings,  by  forcing 
itself  a  passage  through  the  planetary  clouds.  Our 
observations  seemed  naturally  to  lead  to  this  supposi- 
tion, or  rather  to  prove  it  $  for,  in  tracing  the  shal- 
lows to  their  origin,  it  has  been  shown,  that  they  al- 
ways begin  from  the  openings,  and  go  forwards.  We 
have  also  seen,  that  in  one  case,  a  particular  bias  gi- 
ven to  incipient  shallows,  lengthened  a  number,  of 
them  out  in  on^  certain  direction,  which  evidently  de- 
noted a  propelling  force  acting  the  same  way  in  them 
all.  I  am,  however,  well  prepared  to  distinguish  be- 
tween facts  observed,  and  the  consequences  that  in  rea- 
soning upon  them  we  may  dtaw  from  them  j  and  it 
will  be  easy  to  separate  them,  if  that  should  hereafter 
be  required. 

If,  however,  it  be  now  allowed,  that  the  cause 
we  have  assigned  may  be  the  true  one,  it  will  then 
appear,  that  the  operations  which  are  carried  on  in 
the  atmosphere  of  the  sun  are  very  simple  and  uni- 
form. 

*'  By  the  nature  and  construction  of  the  sun,  an  ela- 
stic gas,  which  may  be  called  empyreal,  is  constantly 
formed.  This  ascends  everywhere,  by  a  specific  gra- 
vity less  than  that  of  the  general  solar  atmospheric  gas 
contained  in  the  lower  regions;  When  it  goes  up  in 
moderate  quantities,  it  makes  itself  small  passages 
among  the  lower ; regions  of  clouds:  these  we  have 
frequently  observed,  and  have  called  them  pores.  We 
have  shewn  that  they  are  liable  to  continual  and  quick 
changes,  which  must  be  a  natural  consequence  of  their 
fleeting  gt^eration. 

''When  this  empyreal  gas  has  reached  the  higher 
regions  of  the  suii's  atmosphere,  it  mixes  with  other 
gases,  which,  from  their  specific  gravity,  have  their, 
residence  there,  and  occasions  decompositions  which 
produce  the '  appearance  of  corrugations.  It  has  been 
shown,  that  the  elevated  parts  of  the  corrugations  are 
small  self-luminous  nodules,  or  broken  ridges  ^  and  I 
have  used  the  name  of  self-luminous  clouds,  as  a  gene- 
ral expression  for  all  phenomena  of  the  sun,  in  what 
shape  soever  they  may  appear,  that  shine  by  their  own 
light.  These  terms  do  not  exactly  convey  the  idea  af- 
fixed to  them  ;  but  those  of  meteors,  coruscations,  in- 
flammations, luminous  wisps,  or  others,  which  I  might 
have  selected,  would  have  been  liable  to  still  greater 
objections.  It  is  true,  that  when  speaking  of  clouds, 
we  generally  conceive  something  too  gross,  and  even 
too  permanent,  to  permit  us  to  apply  that  expression 
properly  to  lumiqous  decompositions^  which  cannot 
float  or  swim  in  air,  as  we  are  used  to ^  see  our  pjane- 
tary  clouds  do.  But  it  should  be  remembered,  that,  on 
account  of  the  great  compression  arising  from  t(ie  force 
of  the  gravity,  all  the  elastic  solar  gases  must  be  much 
condensed  \  and  that,  consequently,  phenomena  in  the 
sun's  atmospherei  which  in  ours  would  be  mere  transi- 
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tory  ^ruscatfons,  such  as  those  of  the  anrora  borealis,  Appareni 
will  be  so  compressed  as  to  become  much  more  effica-  Moiioai 
oious  and  permanent. 

**  The  gredt  liglit  occasioned  by  the  brilliant  supe- 
rior regions,  must  scatter  itself  on  the  tops  of  the  infe- 
rior planetary  clouds,  and,  on  account  of  their  great 
density,  bring  On  a  very  vivid  reflection.  Between 
the  interstices  of  the  elevated  parts  of  the  corrugations, 
or  self-luminous  clouds,  which,  according  to  the  ob- 
servations that  ,have  been  given,  are  not  closely  con- 
nected, the  light  reflected  from  the  lower  clouds  will 
be  plainly  visible,  and,  being  considerably  less  intense  . 
than-  the  direct  illumination  from  the  upper  regions, 
will  occasion  that  faint  appearance  which  we  have  call- 
ed indentations. 

"  This  mixture  of  the  light  reflected  from  the  inden- 
tations, and  that  which  is  emitted  directly  from  the 
higher  parts  of  the  corrugations,  unless  very  attentively 
examined  by  a  superior  telescope,  will  only  have  the  re- 
semblance of  a  mottled  surface. 

''  When  a  quantity  of  empyreal  gas,  more  than  what 
produces  only  pores  in  ascending,  is  formed,  it  will  make 
itself  small  openings  ^  or,  meeting  perhaps  with  soma 
resistance  in  passing  upwards,  it  may  exert  its  action  in 
the  production  of  ridges  and  nodules. 

''  Lastly,  If  still  further  an  uncommon  quantify  of 
this  gas  should  be  formed,  it  will  burst  through  the  pla- 
netary regions  of  clbuds,  and  thus  will  produce  great 
openings  j  then,  spreading  itself  above  them,  it  will  oo- 
casiou  large  sballoWs,  and,  mixing  afterwards  gradual- 
ly with  other  superior  gases,  it  will  promote  the  in* 
crease,  and  assist  in  the  maintenance,  of  the  general  lu- 
minous phenomena. 

"  If  this  account  of  the  solar  appearances  should  be 
well  founded)  we  shall  have  no  difficulty  in  asceftaih- 
ing  the  actual  state  of  the  sun,  with  regard  to  its  ener- 
gy in  giving  light  and  heat  to  our  globe  ;  and  nothing 
will  now  remain,  but  to  decide  the  question  which 
will  naturally  occur,  whether  there  be  actually  any 
considerable  difference  in  the  quantity  of  light  and 
heat  emitted  from  the  sun  at  different  times.^*  This 
question  he  decides  in  the  affirmative,  considering  the 
great  number  of  spots  as  a  proof  that  the  sun  is  emit- 
ting a  great  quantity  of  light  and  heat,  and  the  want 
of  spots  as  the  contrary.  The  first  is  connected  with 
a  warm  and  good  season  ^  the  second,  on  the  contrary, 
produces  a  bad  one  *•  *  PhiL 

part  ii. 

Chap.  IL  Of  the  Moon.  p-  s^f- 

Next  to  the  son,  the  most  conspicuous  of  all  the 
heavenly  bodies  is  the  moon.  The  changes  which 
it  undergoes  are  more  striking  and  more  frequent  than 
those  of  the  sun,  and  its  apparent  motions  much  more 
rapid.  Hence  they  were  attended  to  even  before  those 
of  the  sun  were  known  ^  a  fact  which  explains  why 
the  first  inhabitants  of  the  earth  reckoned  their  time 
by  the  moon^s.  motions,  and  of  course  followed  the 
lunar  instead  of  the  solar  year.  In  considering  the 
moon.  We  shall  follow  the  same  plan  that  we  observed 
with  respect  to  the  sun.  We  shall  first  give  an  account 
of  her  apparent  motions ;  and,  secondly,  of  her  nature 
as  far  an  it  has  been  ascertained.  These  topics  shall  oc- 
cupy the  two  following  sections. 
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SccT.  I.  Of  the  Apparent  Motions  of  the  Moon, 

The  moon,  like  the  sun,  has  a  peculiar  rootioD  from 
cast  to  west.  If  we  observe  her  any  evening  when  she 
f  is  situated  very  near  any  fixed  star,  we  shall  fipd  her, 
in  24  hoars,  about  13^  to  the  east  of  that  star;  and 
-her  distance  continually  increases,  till  at  last,  after  a 
certain  number  of  days,  she  returns  again  to  the  same 
star  from  the  west,  having  performed  a  conpplete  revo- 
lution in  the  heavens.  •  By  a  continued  series  of  obser- 
vatiooa  it  has  been  ascertained,  that  the  moon  makes  a 
complete  revolution  in  27.3 21 661 18036  days,  or  27 
days  7  hours  43'  11"  31'''  SS""'-  ^"^^  ^^  iesLSt  was 
the  darati<m  of  its  revolution  at  the  commencement  of 
1700.  But  it  does  not  remain  always  the  same.  From 
a  comparison  between  the  observations  of  the  ancients 
and  those  of  the  moderns,  it  appears,  that  the  mean 
motion  of  the  moon  in  her  orbit  is  accelerating.  This 
acceleration,  but  just  sensible  at  present,  will  gradually 
become  more  and  more  obvious.  It  is  a  point  of  great 
importance  to  discover,  whether  it  will  always  conti- 
nue to  increase,  or  whether,  after  arriving  at  a  certain  ^ 
maximum,  it  will  again  diminish.  Observations  could 
be  of  no  service  for  many  ages  in  the  resolution  of  this 
question  ;  but  the  Newtonian  theory  has  enabled  astro- 
nomers to  ascertain  that  the  acceleration  is  periodi- 
cal. 

The  moon^s  motion  in  her  orbit  is  still  more  unequal 
than  that  of  the  sun.  In  one  part  of  her  orbit  she  moves 
faster,  in  another  slower.  By  knowing  the  time  of  a 
complete  revolution,  we  can  easily  calculate  the  mean 
motion  for  a  day,  or  any  given  time  >  and  this  mean 
motion  is  called  the  mean  .anomaly.  The  true  motion  is 
called  the  true  anomaly :  the  difference  between  the  two 
19  called  the  equation.  Now  the  moon's  equation  9ome« 
times  amounts  to  6^  18'  32". 

Her  apparent  diameter  varies  with  the  velocity  of 
her  angular  motion.  When  she  moves  fastest,  her  dia- 
meter is  largest ;  it  is  smallest  when  her  angular  motion 
is  slowest.  When  smallest,  the  apparent  diameter  is 
0.489420^ ',  when  biggest,  it  is  0.558030^.  Hence  it 
follows,  that  the  distance  of  the  moon  from  the  earth 
varies.  By  following  the  same-  mode  of  reasoning, 
which  we  luive  detailed  in  the  last  chapter,  Kepler  as- 
certained that  the  orbit  of  the  moon  is  aa  ellipse,  having 
the  earth  in  one  of  its  foci.  Her  radius  vector  describes 
eqnal  areas  in  equal  times  ;  and  her  angular  motion  is 
inv^pely  proportional  to  the  square  of  her  distance  from 
the  earth. 

The  eccentricity  of  the  elliptic  orbit  of  the  moon, 
has  been  ascertained  to  amount  to  0.0550368,  (the 
mean  distance  of  the  earth  being  represented  by  unity)  j 
or  the  greater  axb  is  to  the  smaller,  nearly  as  100,000 
to  99,848. 

That  point  of  the  moon^s  orbit  which  is  nearest  the 
earth,  is  called  the  perigee  i  the  opposite  point  is  the  ^ 
apogee*  The  line  which  joins  these  opposite  points,  is 
called  the  line  of  the  moon's  apsides.  It  moves  slowly 
eastward,  completing  a  sidereal  revolution  in  3  23  2.46643 
days,  or  nearly  9  years. 

Tbe  inclination  of  the  moon's  orbit  is  also  va- 
riable :  the  greatest  inequality  is  proportional  to  the 
cosine  of  twice  the  sun's  angular  distance  from  the 
ascendinff  node,  and  amounts  when  a  maximum  to 
0.14679®. 
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Even  the  elliptical  orbit  of  the  moon  represents  but  Apparent 
imperfectly  her  real  motion  round  the  earth  *,  for  that    Motions 
luminary  is  subjected  to  a  great  number  of  irregularities,     ®^  ^°® 
evidently  connected  with  the  positipns  of  the  sun,  which     B^fe*. 
considerably  alter  the  figure  of  her  orbit.  .  The  three  <       ^     u 
following  are  tbe  principal  of  these.  3. 

1.  The  greatest  of  all,  and  the  one  which  was  first  as-  The  evee- 
certained,  is  called  by  astronomers  the  moon's  etrc^rbn.  tion. 

It  is  proportional  to  the  sine  of  twice  the  mean  angular 
distance  of  the  moon  from  the  sun,  minus  the  mean  an- 
gular distance  of  the  moon  from  the  perigee  of  its  orbit; 
Its  maximum  amounts  to  1.34 10®.  In  the  oppositions 
and  conjunctions  of  the  sun  and  moon  it  coincides  with 
the  equation  of  the  centre,  which  it  always  diminishes. 
Hence  the  ancients,  who  determined  that  equation  by 
means  of  tbe  eclipses,  found  that  equation  smaller  than 
it  is  in  reality.  g^ 

2.  There  is  another  inequality  in  the  motion  of  the  Variationfc 
moon,  which  disappears  during  the  conjunctions   and 
oppositions  of  the  s^n  and  moon  \  and  likewise  when 

these  bodies  are  90®  distant  from  each  other.  It  is  at 
its  maximum  when  their  mutual  distance  is  about  45®, 
and  then  amounts  to  about  0.594®.  >Hence  it  has  been 
concluded  to  be  proportional  to  the  sine  of  twice  the 
mean  angular  distance  of  the  moon  from  the  sun.  This 
inequality  is  called  the  variation.    It  disappear 'during  '' 

the  eclipses.  85 

3.  The  moon's  motion  is  accelerated  when  that  of  Aanoal    , 
tbe  sun  is  retarded,  and  the  contrary.     This  occasions  •V***®*» 
an  irregularity  called  the  annual  eqiuition.    It  follows 
exactly  the  same  law  with  that  of  the  equation  of  the 

centre  of  the  sun,  only  with  a  contrary  sine.-  At  its 
maximum  it  amounts  to  0.18576^.  During  eclipses,  it 
coincides  with  the  equation  of  the  sun. 

The  moon's  orbit  is  inclined  to  the  ecliptic  at  an 
angle  of  6.14692^.  The  points  where  it  intersects  the 
ecljptic  are  called  the  nodes.  Their  position  is  not  fix« 
ed  in  the  heavens.  They  have  a  retrograde  motion, 
that  is  to  say,  a  motion  contrary  to  that  of  the  sun. 
This  motion  may  be  easily  traced  by  marking  the  suc- 
cessive stars  which  the  moon  passes -when'  she  crosses  ^s 
the  ecliptic.  They  make  a  complete  revolution  of  the  Revolatioa 
heavens  in  6793.3009  days.  The  ascending  node  is  of  her. 
that  in  which  the  moon  rises  above  the  ecliptic  towards '^^^^ 
the  norih  pole,  the  descending  node  that  in  which  she 
sinks  below  the  equator  towards  the  sooth  pole.  The 
motion  of  the  nodes  is  subjected  to  several  irregnlari- 
ties,  tjie  greatest  of  which  is  proportional  to  the  sine  of 
twice  the  angular  distance  of  the  sun  from  the  ascend- 
ing node  of  the  lunar  orbit.  When  at  a  maximum,  it 
amounts  to  1.62945^*  The  inclination  of  the  orbit 
itself  is  variable.  Its  greatest  inequality  amounts  to 
0.14679*.  It  is  proportional  to  the  cosine  ef  the  same 
Angle  on  which  the  irregularity  in  the  rootiofn  of  the 
nodes  depends* 

The  apparent  diameter  of  the  moon  varies  as  well 
as  that  of  the  sun,  and  in  a  more,  remarkable  manner. 
When  smallest,  it  measures  29.5^}  when  largest,  34'. 
This  must  be  owing  to  the  distance  of  the  moon  from 
the  earth  being  subject  to  variations. 

The  great  distance  of  the  son  from  the  earth  renders  ]y[^^  p^, 
it  difficult  to  determine  its  parallax,  on  accoont  of  itsralUx. 
minuteness.    This  is  not  the  case  with  the  moon.    The 
distance  of  that  luminarjr  from  the  earth  may  be  deter* 
mined  without  much  dimculty. 

£a  Let 
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Apparent  Let  BAG  (fig.  JO.)  be  one  half  of  the  earth,  AC 
Moiions  its  semidiameter,  S  the  sun,  tn  the  moon,  and  £KOL 
■u*^ ^^u,  ^  qu^i't^r  of  the  circle  described  by  the  moon  in  re- 
^^.^^  volving  from  the  meridian  to  the  meridian  again.  Let 
CRS  be  the  rational  horizon  of  an  observer  at  A,  ex- 
tended to  the  san  in  the  heavens  ^  and  HAO,  his  sen- 
sible horizon  extended  to  the  moon's  orbit.  ALC  is 
the  angle  under  ivhich  the  earth's  semidiameter  AC  is 
seen  from  the  moon  at  L  j  which  is  eqyal  to  the  angle 
OAL,  because  the  right  lines  AO  and  CL,  which  in- 
clude both  those  angles,  are  parallel.  A8C  is  the  angle 
under  which  the  earth's  semidiameter  AC  is  seen  from 
the  sun  at  S :  and  is  equal  to  the  angle  OAJ\  because 
the  lines  AO  and  CBS  are  parallel.  Now,  it  is  found 
by  observation,  that  the  angle  OAL  is  much  greater 
than  the  angle  OAy*;  but  OAL  is  equal  to  ALC, 
and  OAy  is  equal  to  ASC.  Now  as  ASC  is  much 
less  than  ALC,  it  proves  that  the  earth's  semidiameter 
AC  appears  much  greater  as  seen  from  the  moon  at  L 
than  from  the  sun  at  S  ^  and  therefore  the  earth  is  much 
farther  from  the  sun  than  from  the  moon.  The  quan- 
tities of  these  angles  may  be  determined  by  observation 
in  the  following  manner. 

Let  a  graduated  instrument,  as  DAE  (the  larger 
tlie  better),  having  a  moveable  index  with  sight-holes, 
lie  fixed  in  such  a  manner,  that  its  plane  suHace  may 
be  parallel  to  the  plane  of  the  equator,  and  its  edge 
AD  in  the  meridian  :  so  that  when  the  moon  is  in  the 
equinoctial,  and  on  the  meridian  AD£,  she  may  be 
seen  through  the  sight-holes  when  the  edge  of  the 
moveable  index  cuts  the  beginning  of  the  divisions  at 
o,  Qn  the  graduated  limb  D£ ;  and  when  she  is  so  s^en, 
let  the  precise  time  be  noted.  Now  as  the  moon  re- 
volves about  the  earth  from  the  meridian  to  the  meri- 
dian again  in  about  24  hours  48  minutes,  she  will  go  a 
fourth  part  round  it  in  a  fourth  part  of  that  time,  viz. 
in  6  hours  12  miuutes  as  seen  from  C,  that  is,  from 
the  earth's  centre  or  pole.  But  as  seen  from  A,  the 
observer's  place  on  the  earth's  surface,  the  moon  will 
aeem  to  have  gone  a  quarter  rounds  the  earth  when  she 
comes  to  the  sensible  horizon  at  O ;  for  the  index 
through  the  sights  of  which  she  is  then  viewed  will  be 
at  </,  90  degrees  from  D,  where^it  was  when  she  was 
seen  at  £.  Now  let  the  exact  moment  when  the  moon 
is  seen  at  O  (which  will  be  when  she  is  in  or  near  the 
sensible  horizon)  be  carefully  noted  (g)  that  it  may  be 
known  in  what  time  she  has  gone  from  £  to  O  j  which 
time  subtracted  from  6  hours  12  minutes  (the  time 
of  her  going  from  £  to  L)  leaves  the  time  of  her  going 
from  O  to  L,  and  afibrds  an  easy  method  for  finding 
the  angle  OAL  (called  the  moon's  horizontal  parallax^ 
which  is  equal  to  the  angle  ALC)  by  the  following 
analogy :  As  the  time  of  the  moon's  describing  the  arc 
£0  is  to  90  degrees,  so  is  6  hours  1 2  minutes  to  the 
degrees  of  the  arc  D(/£,  which  measures  the  angle 
£  AL  \  from  which  subtract  90  degrees,  and  there  re- 
mains the  angled  AL,  equal  to  the  angle  ALC,  un- 
der which  the  earth's  semidiameter  AC  is  seen  from 
the  mood.     N(Sw,  since  all  the  angles  of  a  right-lined 
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triangle  are  equal  to  180  degrees,  or  to  two  right  App«xci 
angles,  and  the  sides  of  a  triangle  are  always  propor-  M otioi 
tional  to  the  sines  of  the  opposite  angles,  say,  by  the 
Rule  of  Three,  As  the  sine  of  the  angle  ALC  at  the 
moon  L,  is  to  its  opposite  side  AC,  the  earth's  semi- 
diameter, which  is  known  to  be  3985  miles ;  so  is  ra* 
dius,  viz.  the  sine  of  90  degrees,  or  of  the  right  angle 
ACL,  to  its  opposite  side  AL,  which  is  the  moon's 
distance  at  L  from  the  observer's  place  at  A  on  the 
earth's  surface  \  or,  so  is  the  sine  of  the  angle  CAL 
to  its  opposite  side  CL,  which  is  the  moon's  distance 
from  the  earth's  centre,  and  comes  out  at  a  mean  rate 
to  be  240,000  miles.  The  angle  CAL  is  equal  to  what 
OAL  wants  of  90  degrees. 

Other  methods  have  been  fallen  upon  for  determin- Another 
tng  the  moon's  parallax  \  of  which  the  following  is  re-"'^^'^ 
commended  as  the  best,  by  Mr  Ferguson,  though  hi- 
therto it  has  not  been  put  m  practice.  *'  Let  two  ob- 
servers be  placed  under  the  same  meridian,  one  in  the 
northern  hemisphere,  and  the  other  in  the  southern,  at 
anch  a  distance  from  each  other,  that  the  arc  of  the  oe^ 
lestial  meridian  included  between  their  two  zeniths  may 
be  at  least  80  or  90  degrees.  Let  each  observer  take 
the  distance  of  the  moon's  centre  from  his  zenith,  by 
means  of  an  exceeding  good  instrument^  at  the  moment 
of  her  passing  the  meridian  :  and  these  two  zenith  di- 
stances of  the  moon  together,  and  their  excess  above 
the  distance  between  the  two  zeniths,  will  be  the  di- 
stance between  the  two  apparent  places  of  the  moon» 
Then,  as  the  sum  of  the  natural  sines  of  the  two  ze- 
nith distances  of  the  moon  is  to  radios,  so  is  the  di- 
stance between  her  two  apparent  places  to  her  hori- 
zontal parallax  :  which  being  found,  her  distance  from 
the  earth's  centre  may  be  found  by  the  analogy  men- 
tioned above. 

Thus,  in  fig.  11.  let  V£CQ  be  the  earth,  M  the 
moon,  and  Zba%  an  arc  of  the  celestial  meridian.  Let 
V  be  Vienna,  whose  latitude  £  V  is  48^  20'  north ;  and 
C  the  Cape  of  Good  Hope,  whose  latitude  £C  is  34* 
30'  south :  both  which  latitudes  we  suppose  to  be  ac- 
curately determined  beforehand  by  the  observers.  As 
these  two  places  are  on  the  same  meridian  n  V£C  #, 
and  in  different  hemispheres,  the  sum  of  their  lati- 
tudes 82°  50'  is  their  distance  from  each  other.  Z  is 
the  zenith  of  Vienna,  and  z  the  zenith  of  the  Cape  of 
of  Good  Hope  'y  which  two  zeniths  are  also  82^  50' 
distant  from  each  other,  in  the  common  celestial  meri- 
dian Zis.  To  the  observer  at  Vienna,  the  moon's 
centre  will  appear  at  a  in  the  celestial  meridian  \  and 
at  the  same  instant,  to  the  observer  at  the  Cape,  it  will 
appear  at  b.  Now  suppose  the  moon's  distance  Za 
from  the  zenith  of  Vienna  to  be  38^  l'  53",  and  her 
distance  %b  from  the  zenith  of  the  Cape  of  Good  Hope 
to  be  46^  4'  41" :  the  sum  of  these  two  zenith  distan- 
ces (Za^-ss^)  is  84*  6'  34'' J  from  which  subtract 
82^  50',  the  distance  of  Zz-between  the  zeniths  of  these 
two  places,  and  there  will  remain  1^  16'  34"  for  the' 
arc  b  a,  or  distance  between  the  two  apparent  places  of  ; 
the  moon's  eentre,  as  seen  from  V  and  from  C.    Then, 

supposing 


(g)  Here  proper  allowance  most  be  made  for  the  refraction,  which  being  about  34  minutes  of  a  degree  in 
tl^  horizon,  will  cause  the  mQon*9  ceptre  to  appear  34  minutes  above  the  horizon  when  lier  centrcis  reall}^ 
lait* . 
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suppMing  tbe  tabolar  radius  to  be  10,000,000,  the  na- 
tural sine  of  38^  l'  53''  (the  arc  Za)  is  6,160,816,  and 
the  natural  sine  of  46*  4'  41"  (the  arc  %b)  is  7,202,821 : 
iht  aom  of  both  these  sines  is  131363,637.  Say 
tlierefore,  Aa  131363,637  is  to  10,000,000,  so  is 
i^  16'  34''  to  57'  iS"f  which  is  the  moon^s  horizontal 
parallax. 

If  tbe  two  places  of  observation  he  not  exactly  un- 
der the  same  meridian,  their  difference  of  longitude 
mast  be  accurately  taken,  that  proper  allowance  may 
be  made  for  the  moon^s  declination  whilst  she  is  passing 
from  tbe  meridian  of  the  one  to  the  meridian  of  the 
other. 

From  the  theory  of  the  parallax  w<e  know,  that  at 
tbe  distance  of  the  moon  from  the  earth  the  apparent 
size  of  tbe  earth  would  be  to  that  of  the  moon  as 
21,352  to  5823.  Their  respective  diameters  must  be 
proportional  to  these  numbers,  or  almost  as  11  to  3. 
Hence  the  balk  of  the  moon  is  49  tiroes  less  than  that 
of  tbe  earth. 

The  different  appearances,  or  phases^  of  the  moon 
eonstitute  some  of  the  most  striking  phenomena  of  the 
heavens.  When  she  emerges  from  the  rays  of  tlie  sun 
in  an  evening,  she  appears  after  sunset  as  a  small  cres- 
cent just  visible.  The  size  of  this  crescent  increases 
continually  as  she  separates  to  a  greater  distance  from 
the  sun,  and  when  she  is  exactly  in  opposition  to  that 
laminary,  she  appears  under  the  form  of  a  complete 
circle.  This  circle  changes  into  a  crescent  as  she  ap- 
proaches nearer  that  luminary,  exactly  in  the  same  man- 
ner it  had  increased,  till  at  last  she  disappears  altoge- 
ther, plunging  into  the  8un*s  rays  in  the  morning  at 
tttorise.  The  crescent  of  the  moon  being  always  di- 
rected towards  the  sun,  indicates  obviously  that  she  bor- 
rows her  light  from  that  luminary ;  while  the  law  of 
the  variation  of  her  phases,-  almost  proportional  to  the 
verted  side  of  the  angular  distance  of  the  moon  from 
the  sun,  demonstrates  that  her  figure  is  spherical. 
Hence  it  follows,  that  the*  moon  is  an  opaque  spherical  * 
body. 

These  different  phases  of  the  moon  are  renewed  afi 
ter  every  conjunction.  They  depend  upon  the  excess 
of  tbe  synodical  movement  of  the  moon  above  that  of 
the  sun,  an  excess  which  is  usually  termed  the  synodi- 
cal motion  of  the  moon.  The  duration  of  the  synodi- 
cal revolntion  of  the  moon  in  the  mean  period  between 
two  conjunctions  is  29.530588  days.  It  is  to  the  tro- 
pical year  nearly  in  the  ratio  of  19  to  235,  that  is  to 
say,  that  19  solar  yean  consist  of  about  235  lunar 
months. 

The  points  of  the  lunar  orbit,  in  which- the  moon  is 
either  in  conjunction  or  opposition  to  the  sun  are  called 
tffxigies.  In  the  first  point  the  moon  is  said  to  be  new^ 
an  the  second  to  be  fitU,  The  quadratures  are  those 
points  in  which  the  mooh  is  distant  from  the  sun  90^  or 
270*.  When  in  these  points,  the  moon  is  said  to  be  in 
her  first  and  Mrd  quarter.  One  half  only  of  the  moon 
is^hen  illuminated  or  seen  from  the  earth.  As  a  more 
particular  account  of  these  phases  may  be  deemed  ne- 
cessary, we  subjoin  the  following  explanation,  which 
will  perhaps  be  better  understood  by  the  generality  of 
readers. 

Tbe  moon  is  an  opaque  globe  like  the  earth,  and 
shines  only  by  reflecting  the  light  of  the  son :  there- 
fiirepwhihit  that  half  of  her  which  Is  towards  the  sun  is 
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enlightened,  the  other  half  must  be  dark  and  invisible.  /Lpparent 
Hence  she  disappears  when  she  comes  between  us  and  .  Motioai 
the  sun  ;   because  her  dark  side   Is  then  towards  us.     °*      ^ 
When  she  Is  gone  a  little  way  forward,  we  see  a  little    g^j^,^ 
of  her  enlightened  side  :   which   still  increases  to  our  <  ■      ^'      < 
view  as  she  advances  forward,  until  she  comes  to  be 
opposite  to  tbe  sun }  and  then  her  whole  enlightened 
side  is  towards  the  earth,  and  she  appears  with  a  round 
illuminated  orb,   which   we  call   the  fuU  moon  ;    her 
dark  side   being  then   turned   away   from   the  earth. 
From  the  full  she  seems  to  decrease  gradually  as  she 
goes  through  the  other  half  of  her  course  ;  showing  us  . 
less  and  less  of  her  enlightened  side  every  day,  till  her 
next  change  or  conjunction  with  the  sun,  and  then  slie 
disappears  as  before. 

The  moon  has  scarce  any  difference  of  seasons  ;  her 
axis  being  almost  perpendicular  to  the  ecliptic.  What 
is  very  singular,  one  half  of  her  has  no  darkness  at  all^ 
the  earth  constantly  affording  it  a  strong  light  in  the 
sun*8  absence  ^  while  the  other  half  has  a  fortnight's 
dai*kness  and  a  fortnight's  light  by  turns.  p. 

Our  earth  is  thought  to  be  a  moon  to  tJie  moon ;  Earth  ap* 
waxing  and  waning  regularly,  but  appearing  13  times  F^*"* 
as  big,  and  affording  her  13  times  as  much  light  as  she'"^'^  ^^ 
does  us.     Wh^n  she  changes  to  us,  the  earth  appears 
full  to  her;  and  when  she  is  in  her  first  quarter  to 
us,  the  earth  is  in  its  third  quarter  to  her  j  and  vice 
versa. 

But  from  one  half  of  the  moon  the  earth  is  never 
seen  at  all :  from  the  middle  of  the  other  half,  it  b  al- 
ways seen  over  head  5  turning  round  almost  30  times  as 
quick  as.  the -moon  does.  From  the  circle  which  limits 
our  view  of  the  moon,  only  one  half  of  the  earth's  side 
next  her  is  seen  ;  the  other  half  being  hid  below  the 
horizon  of  all  places  on  that  circle.  To  her  the  earth 
seems  to  be  the  biggest  bodj  in  the  universe }  for  it  ap- 
pears 13  times  as  big  as  she  does  to  us. 

As  the  earth  turns  round  its  axis,  the  several  conti- 
nents, seas,  and  islands,  appear  to  the  moon's  inhabi- 
tants like  so  many  spots  of  different  forms  and  bright* 
ness,  moving  over  its  surface ;  but  much  fainter  at  some 
times  than  others,  aa  our  clouds  cover  them  or  leave 
them.  By  these  spots  the  lunarians  can  determine  the 
time  of  the  earth's  diurnal  motion,  just  as  we  do  the 
motion  of  the  sun :  and  perhaps  they  measure  their  time 
by  the  motion  of  the  earth's  spots :  for  they  cannot  i 
have  a  truer  dial. 

The  moon's  axis  is  so  nearly  perpendicular  to  the^jfow  ihe 
ecliptic,  that  the  sun  never  removes  sensibly  from  herloiar  in. 
equator;  and  the  obliquity  of  her  orbit,  which  Is  nexlh^|>ltaatt 
to  nothing  as  seen  from  the  sun,  cannot  cause  the  sun 
to  decline  sensibly  from  her  equator.     Yet  her  inhabi-*!^J 
tants  are  not  destitute  of  means  for  ascertaining  the 
length  of  their  year,  though  their  method  and  ours  must 
differ.     For  we  can  know  the  length  of  our  year  by  the 
return  of  our  equinoxes ;  but  the  lunarians  having  aU 
ways  equal  day  and  night,  must  have  recourse  to  an- 
other method ;  and  we  may  suppose,  they  measure  their 
year  by  observing  when  either  of  the  polea  of  our  earth 
begins  to  be  enlightened,  and  the  other  to  disappear, 
which  is  always  at  our  equinoxes ;  they  being  conve^ 
niently  situated  for  observing  great  tracts  of  land  about 
our  earth's  poles  which  are  entirely  unknown  to  us. 
Hence  we  may  conclude,  that  the  year  is  of  the  sam« 
absolute  length  both  to  the  earth  and  moon,  though 

very 


can  mea- 
sure their 


38 


ASTRONOMY. 


Apparent 

Motions 

of  th^ 

HcaTenly. 

Bodies. 


94 
LoDgitnde 
easily 

found. 


Fig.  «. 


95 
Herijiuet 


Very  diSerent  as  to  the  namber  of  days  ^  we  having  365^ 
natural  days,  and  the  lunarians  only  ilrVt  every  day 
and  night  in  the  moon  being  as  long  as  291-  on  the 
earth. 

I'he  moon's  inhabitants  on  Uie  side  next  the  earth 
may  as  easily  find  the  longitude  of  their  places  as  ire 
can  find  the  latitude  of  ours.  For  the  earth  keeping 
constantly,  or  very  nearly  so,  over  ofte  meridian  of  the 
moon,  the  east  or  west  distances  of  places  from  that  me* 
ridian  are  as  easily  found  as  we  can  find  our  distance 
from  the  equator  by  the  altitude  of  our  celestial  poles. 

As  the  eun  can  only  enlighten  that  half  of  the  earth 
which  is  at  any  moment  turned  towards  him,  and,  be- 
ing withdrawn  from  the  opposite  half,  leaves  it  in  dark- 
ness, so  he  likewise  doth  to  the  moon  }  only  with  this 
diflference,  'that  as  the  earth  is  surrounded  by  an  at- 
mosphere, we  have  twilight  after  the  sun  sets  \  but  if 
the  moon  has  none  of  her  own,  nor  is  included  in  that 
of  the  earth,  the  lunar  inhabitants  have  an  immediate 
transition  from  the  brightest  sunshine  to  the  blackest 
darkness.  For,  let  trksw  be  the  earth,  and  A,  B, 
C,  D,  £,  F,  G,  H,  the  moon  in  eight  different  parts  of 
her  orbit.  As  the  earth  turns  round  its  axis  from  west 
to  east,  when  any  place  comes  to  f,  the  twilight  begins 
there,  and  when  it  revolves  from  thence  to  r  the  sun  S 
rises  'y  when  the  place  comes  to  s  the  sun  sets,  and  when 
it  comes  to  w  the  twilight  ends.  But  as  the  moon 
turns  round  her  axis,  which  is  only  once  a-month,  the 
moment  that  any  part  of  her  surface  comes  to  r  (see 
the  moon  at  G),  the  sun  rises  there  without  any  pre- 
vious warning  by  twilight ;  and  when  the  same  point 
comes  to  s  the  styi  sets,  and  that  point  goes  into  dark- 
ness as  black  as  at  midnight. 

The  moon  being  an  opaque  spherical  body  (for  her 
hills  take  ofi*  no  more  from  her  roundness  than  the  in- 
equalities on  the  surface  of  an  orange  take  off  from  its 
roundness),  we  can  only  see  that  part  of  the  enlighten* 
ed  half  of  her  which  is  towards  the  earth.  And  there- 
fore, when  the  moon  is  at  A,  in  conjunction  with  the 
sun  S,  her  dark  half  is  towards  the  earth,  and  she  dis* 
appears,  as  at  0,  there  being  no  light  on  that  half  to 
render  it  visible.  When  she  comes  to  her  first  octant 
at  B,  or  has  gone  an  eighth  part  of  her  orbit  from  her 
conjunction,  a  quarter  of  her  enlightened  side  is  to- 
wards the  earth ;  and  she  appears  homed,  as  at  b» 
When  she  has  gone  a  quarter  of  her  orbit  from  be- 
tween the  earth  and  sun  to  C,  she  shows  us  one  half  of 
her  enlightened  side,  as  at  c,  and  we  say  she  is  a  quar- 
ter old.  At  D,  she  is  in  her  second  octant ;  and  by 
showing  us  more  of  her  enlightened  side  she  appears 
gibbons,  as  at  d.  At  £,  her  whole  enlightened  side  is 
towards  the  earth  ;  and  therefore  she  appears  round,  as 
at  ^ ;  when  we  say  it  is  full  moon.  In  her  third  oc- 
tant at  F,  part  of  her  dark  side  being  tow^irds  the 
earth,  she  again  appears  gibbons,  and  is  on  the  de- 
crease, as  atyi  At  G,  we  see  just  one  half  of  her  en- 
lightened side  *f  and  she  appears  half  decreased,  or  in 
her  third  quarter,  as  at  g.  At  H,  we  only  see  a  quar- 
ter of  her  enlightened  side,  being  in  her  fourth  octant  j 
where  khe  appears  homed,  as  at  h*  And  at  A,  ha- 
ving completed  her  course  from  the  son  to  the  sun 
again,  she  disappears }  and  we  say  it  is  new  moon. 
Thus,  in  going  from  A  to  £,  the  moon  seems  conti- 
nually to  increase  \  and  in  going  from  £  to  A,  to  de- 
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crease  in  the  same  proportion ;  having  like  phases  at  Appmat 
equal  distances  from  A  to  £,  but  ms  seen  from  the  sun  AlatioiM 
S  she  is  always  full.  ^^  ^^ 

The  moon  appears  not  perfectly  round  when  she  as  ^^JSl^ 
full  in  the  highest  or  lowest  part  of  her  orbit,  because  j 

we  have  not  a  full  view  of  her  enlightened  side  at  that       96 
time.     When  full  in  the  highest  part  of  her  orbit,  a  N>v«r  ap. 
small  deficiency  appears  on  her  lower  edge}  and  theP**"^*'^' 
contrary  when  full  in  the  lowest  part  of  her  orbit.  wlaaL 

It  is  pLin  by  the  figure,  that  when  the  moon  changes 
Co  the  earth,  the  earth  appears  full  to  the  moon  ;  and 
vice  versa.  For  when  the  moon  is  at  A,  new  to  the 
earth,  the  whole  enlightened  side  of  the  earth  is  towards 
the  moon;  and.  when  the  moon  is  at  £^  full  to  the 
earth,  its  dark  side  is  towards  her.  Hence  a  new  m^oa 
answers  to  a  full  earth,  and  a  full  moon  to  a  new  earth. 
The  quarters  are  also  reversed  to  each  other.  ^y 

Between  the  third  quarter  and  change,  the  moon  is  Agre«abi« 
frequently  visible  in  the  forenoon,  even  when  the  sun^l**^?*^ 
shines;  and  then  she  affords  us  an  opportunity  of  seeing l,!^,^^ 
a  very  agreeable  appearance,  wherever  we  find  a  globu- 
lar  stone  above  the  level  of  the  eye,  as  suppose  on  tlw 
top  of  a  gate.  For,  if  the  sun  shines  on  th«  stone,  and 
we  place  ourselves  so  as  the  upper  part  of  the  stone  may 
just  seem  to  touch  the  point  of  the  moon's  lowermost 
horn,  we  shall  then  see  the  enlightened  part  of  the  stone 
exactly'of  the  same  shape  with  the  moon  ;  homed  as  she 
is,  and  inclined  the  same  way  to  the  horizon.  The  rea* 
son  is  plain  ;  for  the  sun  enlightens  the  stone  the  same 
way  as  he  does  the  moon :  and  both  being  globes,  whea 
we  put  ourselves  into  the  above  situation,  the  moon  and 
stone  have  the  same  position  to  our  eyes;  and  therefore 
we  must  see  as  muoh  of  the  illuminated  part  of  the  one 
as  of  the  other. 

The  position  of  the  moon's  cusps,  or  a  right  line 
touching  the  points  of  her  boms,  is  very  differently 
inclined  to  the  horizon  at«different  hours  of  the  same 
day  of  her  age. .  Sometimes  she  stands,  as  it  were,  up- 
right on  her  lower  horn,  and  then  such  a  line  is  per- 
pendicular to  the  horizon :  when  this  happens,  she  is         g 
in  what  the  astronomers  call  the  nonagesimai  degree  ;  Koaageii- 
which  is  the  highest  point  of  the  ecliptic  above  the  bo- mal  degvcet 
rizon  at  that  time,  and  is  90^  from  both  sides  of  the 
horizon  where  it  is  then  cut  by  the  ecliptic.     But 
this  never  happens  when  the  moon  is  on  the  meridian, 
except  when  she  is  at  the  very  beginning  of  Cancer  or 
Capricom. 

The  explanation  of  the  phases  of  the  moon  leads  us  EcUfMes  «r 
to  that  of  the  eclipses  ;  those  phenomena  which  former- the 
ly  were  the  subjects  of  dread  and  error,  but  which  phi- 
losophers have  converted  to  the  purposes  of  utility  and 
instruction.  The  moon  can  only  become  eclipsed  by 
the  interposition  of  an  opaque  body,  which  intercepts 
from  it  the  light  of  the  sun  ;  and  it  is  obvious  that  this 
opaque  body  is  the  earth,  because  the  eclipses  of  the 
moon  never  happen  except  when  the  moon  is  in  oppo- 
sition, and  consequently  when  the  earth  is  interposed 
between  her  and  the  sun.  The  globe  of  the  earth  pro- 
jects behind  it  relatively  to  the  motion  of  the  sun  a 
conical  shadow,  whose  axis  is  the  straight  line  that 
joins  the  centres  of  the  earth  and  sun,  and  which  ter- 
minates at  the  point  when  the  apparent  diameters  of 
these  two  bodies  become  equal.  The  diameter  of 
these  bodies  seen  from  the  centre  of  the  |noon  in  oppq* 
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j^l^pueat  sition,  are  nearly  in  die  proportion  of  3  for  the  suo  and 
M«tloBs    1 1  for  the  earth.    Therefore,  the  conical  shadow  of  the 
^tb«     earth  is  at  least  thrice  as  long  as  the  distance  between 
^^^^^^  tbe  earth  and  moon,  and  its  breadth  at  the  point  where 
it  is  traversed  by  the  moon  more  than  double  the  dia- 
meter of  that  luminliry. 

The  moon,  therefore,  would  be  eclipsed  every  time 
that  it  is  in  opposition,  if  the  plane  of  its  orbit  coincid- 
ed with  the  ecliptic.  But  in  consequence  of  the  mu- 
tual inclination  of  these  two  planes,  the  moon,  when  in 
opposition,  is  often  eleyated  above  the  earth^s  conical 
•hadew,  or  depressed  below  it ),  knd  never  can  pass 
through  that  shadow  unless  when  it  is  near  the  nodes. 
If  the  whole  of  the  moon?8  disk  plunges  into  the 
shadow,  the  eclipse  is  said  to  be  total;  if  only  a  part  of 
the  disk  enter  the  shadow,  the  eclipse  is  said  to  hepar* 
Hal. 
Mod  cC  The  mean  duration  of  a  revolution  of  tbe  sun  rela- 
*•«•%••*  tively  to  the  nodes  of  the  lunar  orbit  is  346.61963 
days,  and  is  to  the  duration  of  a  synodical  revolution 
ef  th^  moon  nearly  as  223  to  19.  Consequently,  after 
a  period  of  223  lunar  months,  the  sun  and  moon  return 
nearly  to  the  same  situation  relatively  to  the  order  of 
the  lonar  orbit.  Of  course  the  eclipses  must  return  in 
the  same  order  after  every  223  lunations.  This  gives 
vs  mo  easy  method  of  predicting  them.  But  the  ine- 
qualities in  the  motions  of  the  sun  and  moon  occasion 
•ansible  differences;  besides  the  return  of  the  two  lumi- 
naries to  the  same  points  relatively  to  the  nodes  not  be- 
ing rigoronsly  true,  the  deviations  occasioned  by  this 
want  of  ezaotness  alter  at  last  the  order  of  the  eclipses 
observed  during  one  of  these  periods. 

The  following  explanation  of  the  lunar  eclipses  be- 
ing more  particular,  may  be  acceptable  to  some  of  our 
waders. 

That  the  moon  can  never  be  eclipsed  but  at  the  time 
of  her  being  full,  and  the  reason  why  she  is  not 
eclipsed  at  every  full,  has  been  shown  already.  In 
fig.  13.  let  S  be  the  sun,  £  the  earth,  RR  the  eartb^s 
shadow,  and  B  the  moon  in  opposition  to  tlie  sun :  In 
this  situation  the  earth  intercepts  the  sun^s  liglit  in  its 
way  to  the  moon ;  and  when  the  moon  touches  the 
earth^s  shadow  at  v,  she  begins  to  be  eclipsed  on  her 
eastern  limb  x^  and  contiones  eclipsed  until  her  western 
limb  3f  leaves  the  shadow  at  tn :  at  B  she  is  in  the  mid- 
dle of  the  shadow,  and  consequently  in  the  middle  of 
,^^  the  eclipse. 
Wkj  Uit  The  moon,  when  totally  eclipsed,  is  not  invisible  if 
MM  b  vi.  she  be  above  the  horizon  and  the  sky  be  clear  \  but  ap- 
^|^J^^«a  pears  generally  of  a  dnsky  colour,  like  tarnished  cop* 
per,  which  some  have  thought  to  be  the  moon's  native 
light.  But  the  true  cause  of  her  being  visible  is  the 
scattered  beams  of  the  sun,  bent  into  the  earth's  sha- 
dow by  going  through  the  atmosphere ;  which,  being 
more  or  less  dense  near  the  earth  than  at  considerable 
heights  above  it,  refracts  or  bends  the  sun's  rays  more 
inward,  the  nearer  they  are  passing  by  the  earth's  sur- 
face, than  those  rays  which  go  through  higher  parts  of 
the  atmosphere,  where  it  is  less  dense  according  to  its 
height,  until  it  bo  so  thin  or  rare  as  to  lose  its  refrac- 
tive power.  Let  the  circle  y|  g^  A,  t\  concentric  to  the 
earth,  include  the  atmosphere  whose  refractive  power 
vanbhes  at  the  height y  and  t;  so  tliat  tbe  rays  W/tv 
and  V  It;  go  on  straight  without  suffering  the  least  re« 
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fraction :  but  all  those  rays  which  enter  the  atmosphere  Apparent 
between  y*and  X:,  and  between  i  and  /,  on  opposite  sides    Motions 
of  the  earth,  are  gradually  more  bent  inward  as  they      ®f  ^^ 
go  through  a  greater  portion  of  the  atmosphere,  until  ^oIiIul^ 
the  rays  W  k  and  V  /  touching  the  earth  at  m  and  it, 
are  bent  so  much  as  to  meet  at  ^,  a  little  short  of  the 
moon  ;.  and  therefore  the  dark  shadow  of  th^  earth  is 
contained  in  the  space  mop  g  n^  where  none  of  the 
sun's  rays  can  enters  all  the  rest,  R,  R,  being  mixed 
by  the  scattered  rays  which  are  refracted  as  above,  is 
in  some  measure  enlightened  by  them }  and  some  of 
those  rays  falling  on  the  moon,  give  her  the  colour  of 
tarnished  copper  or  of  iron  almost  red  hot.      80  that  if 
the  earth  had  ho  atmosphere,  the  moon  would  be  as 
invisible  in  total  eclipses  as  she  is  when  new.     If  the 
moon  were  so  near  the  earth  as  to  go  into  its  dark' 
shadow,  suppose  about /90,  she  would  be  invisible  du- 
ring her  stay  in  it  j  but  visible  before  and  after  in  the 
fainter  shadow  RR. 

When  the  moon  goes  through  the  centre  of  the 
earth's  shadow  she  is  directly  opposite  to  the  sun  ;  yet 
the  moon  has  been  often  seen  totally  eclipsed  in  the  ho- 
rizon, when  the  sun  was  also  visible  in  the  opposite  part 
of  it ;  for  the  horizontal  refraction  being  almost  34 
minutes  of  a  degree,  and  the  diameter  of  the  sun  and 
moon  being  each  at  a  mean  state  but  32  minutes,  the 
refraction  causes  both  luminaries  to  appear  above  the 
horizon  when  they  are  really  below  it. 

When  the  moon  is  full  at  1 2  degrees  from  either  of 
her  nodes,  she  just  touches  the  earth's  shadow,  but  en* 
ters-not  into  it.  Ih  fig.  14.  let  GH  be  the  ecliptic, 
ey  the  moon's  orbit  where  she  is  1 2  degrees  from  the 
node  at  her  full,  c  d  her  orbit  where  s£e  is  6  degrees 
from  the  node,  a  b  her  orbit  where  she  is  full  in  the 
node,  AB.  the  earth's  shadow,  and  M  the  moon. 
When  the  moon  describes  the  line  efy  she  just  touches 
the  shadow,  but  does  not  enter  into  it  \  when  she  de* 
scribes  the  line  c  (/,  she  is  totally,  though  not  centrally, 
immersed  in  the  shadow  ;  and  when  she  describes  the 
line  a  &,  she  passes  by  the  node  at  M  in  the  centre  of 
the  shadow,  and  takes  the  longest  line  possible,  which 
is  a  diameter,  through  it :  and  such  an  eclipse  being 
both  total  and  central,  is  of  the  longest  duration,  name- 
ly, 3  h.  57  m.  .6  sec.  from  the  beginning  to  the  end,  if 
the  moon  be  at  her  greatest  distance  from  the  earth  ^ 
and  3  h.  37  m.  26.  sec.  if  she  be  at  fier  least  distance. 
The  reason  of  this  difference  is,  that  when  the  moon  is 
farthest  from  the  earth,  she  moves  slowest  \  and  when 
nearest  to  it,  quickest. 

The  moon's  diameter,  as  well  as  the  sun's,  isiSoppo- 
sed  to  be  divided  into  x  2  equal  parts,  called  d!rgtV#;  and 
ao  many  of  these  parts  as  are  darkened  by  the  earth's 
shadow,  so  many  digits  is  the  moon  eclipsed.  All  that 
the  moon  is  eclipsed  above  1 2  digits,  shows  how  far  the 
shadow  of  the  earth  is  over  the  body  of  the  moon,  on 
that  edge  to  which  she  is  nearest  at  the  middle  of  the 
eclipse. 

It  is  difficult  to  observe  exactly  either  the  begiiining^gg|^' 
or  ending  of  a  lunar  eclipse,  even  with  a  good,  telescope,  eelipaet 
because  tbe  earth's  shadow  is  so  faint  and  ill- defined  dificoltl^ 
about  the  edges,  that  when   the  moon  is  either  just^^*"^^^^ 
touching  or  leaving  it,  the  obscuration  of  her  limb  is 
scarce  sensible  ;  and  therefore  the  nicest  observers  can 
hardly  be  certain  to  four  or  five  seconds  of  time.    But 

both  < 


tos 


40 

Apparent 

Motions 

of  the 

HemTenlj 
Bodici. 


«»3 
EoUptes  of 

the  ran* 


ASTRONOMY. 


Part  It 


.     "•4 
Xofflher  of 

eclipief  in 

a/ear. 


both  the  beginning  ancl  ending  of  solar  eclipses  are  ▼!- 
siblj  instantaneous  :  for  the  moment  that  the  edge  of 
the  moon^s  disk  toaches  the  sun^s,  his  roundness  seems 
a  little  broke  on  that  part :  and  the  moment  she  leaves 
it,  he  appears  perfectly  round  again. 

The  eclipses  of  the  sun  only  take  place  during  the 
conjunctions  of  the  sun  and  moon,  or  when  the  moon 
is  placed  between  the  sun  and  the  earth*  They  are 
owing  to  the  moon  concealing  the  sun  from  the  earth, 
or  to  the  earth  being  plunged  in  the  shadow  of  the 
moon.  The  moon  is  indeed  much  smaller  than  the  sunj 
but  it  is  so  much  nearer  to  the  earth  that  its  apparent 
diameter  does  not  differ  much  from  the  diameter  of 
that  luminary :  and,  in  consequence  of  the  changes 
which  take  place  in  the  apparent  diameter  of  these 
bodies,  it  happens  that  sometimes  the  apparent  diame* 
ter  of  the  moon  is  greater  than  that  of  the  sun*  If  we 
•appose  the  centres  of  the  sun  and  moon  in  the  same 
straight  line  with  the  eye  of  a  spectator  placed  on  the 
earth,  he  will  see  the  sun  eclipsed.  If  the  apparent  dia- 
meter of  the  moon  happens  to  surpass  that  of  the  sun, 
the  eclipse  will  be  total:  but  if  the  moon^s  diameter  be 
smallest,  the  observer  will  see  a  luminous  ring,  formed 
by  that  part  of  the  sun^s  disk  which  exceeds  that  of  the 
moon^s,  and  the  eclipse  will  in  that  case  be  annular. 
If  the  centre  of  the  moon  is  not  in  the  same  straight 
line  which  joins  the  observer  and  the  centre  of  the  sun, 
the  eclipse  can  only  be  partial^  as  the  moon  can  only 
conceal  a  part  of  the  sun^s  disk.  Hence  there  must  be 
a  great  variety  in  the  appearance  of  the  solar  eclipses. 
We  may  add  also  to  these  causes  of  variety  the  eleva- 
tion of  the  moon  above  the  hori»>n,  which  changes  its 
apparent  diameter  considerably.  For  it  is  well  known, 
that  the  moon^s  diameter  appears  larger  when  she  is  near 
the  horizon  than  when  she  is  elevated  far  above  it.  NoW, 
as  the  mooQ^s  height  above  the  horizon  varies  according 
to  the  longitude  of  the  observer,  it  follows,  that  the  solar 
eclipses  will  not  have  the  same.appearance  to  the  obser- 
vers situated  in  different  longitudes.  One  observer 
may  see  an  eclipse  which  does  not  happen  relatively  to 
another.  In  this  respect  the  solar  differ  from  the  lunar 
eclipses,  which  are  the  same  to  all  the  inhabitants  of  the 
earth. 

In  any  year,  the  number  of  eclipses  of  both  lumi- 
naries cannot  be  less  than  two,  nor  more  than  seven } 
the  most  usual  number  is  four,  and  it  is  very  rare  to 
have  more  than  six.  For  the  sun  passes  by  both  the 
nodes  but  once  a-year,  unless  he  passes  by  one  of  them 
in  the  beginning  of  the  year ;  and,  if  he  does,  he  will 
pass  by  the  same  node  again  a  little  before  the  year  be 
finished ;  because,  as  these  points  move  19^  degrees 
backwards  every  year,  the  sun  will  come  to  either  of 
them  173  days  after  the  other.  And  when  either 
node  is  within  17  degrees  of  the  sun  at  the  time  of  new 
moon,  the  sun  will  be  eclipsed.  At  the  subsequent 
opposition,  the  moon  will  be  eclipsed  in  the  other  node, 
and  come  round  to  the  next'  conjunction  again  ere  the 
former  node  be  17  degrees  past  the  sun,  and  will  there- 
fore eclipse  him  again.  When  three  eclipses  fall 
about  either  node,  the  like  number  generally  falls 
about  the  opposite  ;  as  the  sun  comes  to  it  in  173  days 
afterwards ;  and  six  lunations  contain  but  four  days 
more.  Thus,  there  may  be  two  eclipses  of  the  sun 
and  one  of  the  moon  about  each  of  her  nodes.    But 


when  the  moon  changes  in  either  of  the  Dodes,  she  Appmnm. 
cannot  be  near  enough  the  other  node  at  the  next  full    Motiooi 
to  be  eclipsed  j  and  in  six  lunar  months  afterwards  she 
will  change  nearer  the  other  node^  in  these  cases,  there 
can  be  but  two  eclipses  in  a  year,  and  they  are  both  of 
the  sun. 

A  longer  period  than  the  above  mentioned,  for  com- 
paring and  examining  eclipses  which  happen  at  long  in- 
tervals of  time,  is  557  years,  21  days,  18  hours,  30  mi* 
nutes,  1 1  secondii  ^  in  which  time  there  are  6890  mean 
lunations;  and  the  sun  and  node  meet  again  bo  nearly 
as  to  be  but  il  seconds  distant;  hot  then  it  is  not  the 
same  eclipse  that  returns,  as  in  the  shorter  period  above 
mentioned.  -  ^^ 

Eclipses  of  the  sun  are  more  frequent  than  of  the  ^i^y  ^ 
moon,  because  the  sun^s  ecliptic  limits  are  greater  than  eeUpset  «f 
the  moon^s;  yet  we  have  more  visible  eclipses  of  the tke  boob 
moon  than  of  the  sun,  because  eclipses  of  the  moon  >^i^^^"^  ^  1^ 
seen  from  all  parts  of  that  hemisphere  of  the  earth  which 
is  next  her,  and  are  equally  great  to  each  of  those 
parts :  but  the  sun^s  eclipses  are  visible  only  to  that 
small  portion  of  the  hemisphere  next  him  whereon  the 
moon^s  shadow  falls. 

The  moon*s  orbit  being  elliptical,  and  the  earth  in 
one  of  its  focuses,  she  is  once  at  her  least  distance  from 
the  earth,  and  once  at  her  greatest  in  every  lunation. 
When  the  moon  changes  at  her  least  distance  from  the  Total  and 
earth,  and  so  near  the  node  that  her  dark  shadow  falls  Ai^n<>l» 
upon  the  earth,  she  appears  big  enough  to  cover  tbe^^l''^'* 
whole  disk  of  the  sun  from  that  part  on  which  her 
shallow  falls ;  and  the  sun  appears  totally  eclipsed 
there  for  some  minutes  s  but,  when  the  moon  changes 
at  her  greatest  distance  from  the  earth,  and  so  near 
the  node  that  her  dark  shadow  is  directed  towards  the 
earth,  her  diameter  subtends  a  less  angle  than  the 
sun*s;  and  therefore  she  cannot  hide  his  whole  disk 
from  any  part  of  the  earth,  nor  does  her  shadow  reach 
it  at  that  time ;  and  to  the  place  over  which  the  point 
of  her  shadow  hangs,  the  eclipse  is  annular,  the  sun^s 
edge  appearing  like  a  luminous  ring  all  round  tlie  body 
of  the  moon. 

When  the  change  happens  within  1 7  degrees  of  the 
node,  and  the  moon  at  her  mean  distance  from  the 
earth,  the  point  of  her  shadow  just  touches  the  earth 
and  she  eclipseth  the  sun  totally  to  that  small  spot 
whereon  her  shadow  falls  \  but  the  darkness  is  net  of  a 
mementos  continuance. 

The  moon^s  apparent  diam.eter,  when  largest,  ex- 
ceeds the  sun^s,  when  least,  only  i  minute  38  seeonds 
of  a  degree ;  and  in  the  greatest  eclipse  of  the  son 
that  can  happen  at  any  time  and  place,  the  total 
darkness  continues  no  longer  than  whilst  the  moon 
is  going  I  minute  38  seconds  from  the  sun  in  her  or- 
bit, which  is  about  3  minutes  and  13  seconds  of  an 
hour. 

The  moon^s  dark  shadow  covers  only  a  spot  on  theExi^ni  of 
eartb^s  surface  about  180  English  miles  broad,  when  the  moon'i 
the  moon^s  diameter  appears  largest,  and  the  son^s  least  ;*lMdow  an 
and  the  total  darkness  can  extend  no  farther  than  the  P^"*""^**- 
dark  shadow  covers.     Yet  the  moon^s  partial  shadow 
or  penumbra  may  then  cover  a  circular  space  4900 
miles  in  diameter,  within  all  which  the  sun  is  more  or 
less  eclipsed,  as  the  places  are  less  or  more  distant  from 
the  centre  of  the  penumbra;     When  the  moon  changes 
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ppnent  eXactlj  in  the  noJe,  the  peflambm  is  circalar  on  the 
ffottont   earth  at  the  middle  of  the  general  eclipse^}  because  at 
[  ^W  ^^  ^^^^  ^^  ^^^^^  perpendicularly  on  the  earth^s  surface ; 
Qo^^g,   bat  at  every  other  moment  it  falls  obliquely,  and  will 
■    1 1     ^therefore  be  elliptical  3  and  the  more  so,  as  the  time 
is  longer  before  or  after  the  middle  of  the  general 
eclipse  ^  and  then  much  gfeatet  portions  of  the  earth's 
fol       surface  are  involved  in  the  penumbra. 
IdpMtag.      When  the  pennmbra  first  touches  the  earth,  the  ge- 
""^"•neral  eclipse  begins  ;  when  it  leaves  the  earth,  the  ge- 
jgjjpig^       nera!  eclipse  ends  :  from  the  beginning  to  the  end  the 
Sim  appears  eclipsed  in  some  part  of  the  earth  or  other. 
When  the  pennmbra  touches  any  place,  the  eclipse  be- 
gins at  that  place,  and  ends  when  the  penumbra  leaves 
it.     When    the  moon  changes    in  the   node,  the  pe- 
nnmbra goes  over  the  centre  of  the   earth's  disk  as 
seen  from  the  moon  ;  and  consequently,  by  describing 
the  longest  line  possible  on  the  earth,   continues  the 
longest  upon  it ;  namely,  at  a  mean  rate,  5  hours,  50 
minutes ;  more,  if  the  moon  be  at  her  greatest  distance 
ffom  the  earth,  because  she  then  moves  slowest  j  less 
if  she  be  at  her  least  distance,  because  of  her  quicker 
motion. 

To  make  several  of  the  above  and  other  phenomena 
plainer,  let  S  be  the  sun,  £  the  earth,  M  the  moon, 
and  AMP  the  moon's  orbit.  Draw  the  right  line  We 
from  the  western  side  of  the  sun  at  W,  touching  the 
western  side  of  the  moon  at  r,  and  the  earth  at  e : 
draw  also  the  right  line  V  </,  from  the  eastern  side  of 
the  sun  at  V,  touching  the  eastern  side  of  the  moon  at 
<f,  and  the  earth  at  e :  the  dark  space  c  e  d  included 
between  those  lines  is  the  moon's  shadow,  ending  in  a 
point  at  Cf  where  it  touches  the  earth  3  because  in  this 
case  the  moon  is  supposed  to  change  at  M  in  the 
middle  between  A  the  apogee,  or  farthest  point  of  her 
orbit  from  the  earth,  and  F  the  perigee,  or  nearest 
point  to  it.  For,  had  the  point  P  been  at  M,  the 
moon  had  been  nearer  the  earth  :  and  her  dark  shadow 
at  e  would  have  covered  a  space  upon  it  about  180 
miles  broad,  and  the  ^uta  would  have  been  totally  dark- 
ened, with  some  continuance  :  but  had  the  point  A 
been  at  M,  the  moon  would  have  been  farther  from 
the  earth,  and  her  shadow  would  have  ended  in  a  point 
a  little  above  e,  and  therefore  the  sun  would  have  ap- 
peared like  a  luminotis  ring  all  around  the  moon.  Draw 
the  right  lines  WX  d  /i  and  VX  eg,  touching  the  con- 
trary sides  of  the  sun  and  moon,  and  ending  on  the 
earth  at  a  and  ^  ;  dtai^  also  the  right  line  SXM,  from 
the  centre  of  the  sun's  disk,  through  the  moon's  cen- 
tre to  the  earth  3  and  suppose  the  two  former  lines 
WXflf^and  VXc^  to  revolve  on  the  line  SXM  as  an 
axis,  and  their  points  a  and  b  will  describe  the  limits 
of  the  penumbra  TT  on  the  earth's  surface,  including 
the  large  space  aba;  within  which  the  sun  appears 
more  or  less  eclipsed,  as  the  places  are  more  or  less  di- 
stant from  the  verge  of  the  penumbra  a  b. 

Draw  the  right  line  y  1 2  across  the  sun's  disk,  per- 
pendicular to  SXM  the  axis  of  the  penumbra  \  then 
divide  the  line  y  12  into  twelve  equal  parts,  as  in  the 
figure,  for  the  twelvs  digits  or  equal  parts  of  the  sun's 
diameter ;  and  at  equal  distances  from  the  centre  of 
the  penumbra  at  e  (on  the  earth's  surface  YY)  to  its 
edge  a  b^  draw  twelve  concentric  circles^  marked  with 
the  numeral  figures  1234,  &c,  and  remember  that 
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the  moon's  motion  in  her  orbit  AMP  is  from  west  to  Ap 
east,  as  from  s  to  U     Then,  ^ 

To  an  observer  on  the  earth  at  ^,  the  eastern  limb  ^ 
of  the  moon  at  d  seems  to  touch  the  western  limb  of  ^ 
the  sun  at  W,  when  the  moon  is  at  M  ^  and  the  sun's  u. 
eclipse  begins  at  ^,  appearing  as  at  A,  fig.  15.  at  the 
left  hand  \  but  at  the  same  moment  of  absolute  time, 
to  an  observer  at  a  in  fig.  14.  the  western  edge  of  the 
moon  at  c  leaves  the^eastern  edge  of  the  sun  at  V,  and 
the  eclipse  ends,  as  at  the  right  hand  C,  fig.  15.  At 
the  very  same  instant,  to  all  those  who  live  on  the 
circle  marked  i  on  the  earth  A,  in  fig.  14.  the  moon 
M  cuts  off  or  darkens  a  twelfth  part  of  the  sun  S,  and 
eclipses  him  one  digit,  as  at  i  in  fig.  15. :  to  those 
who  live  on  the  circle  marked  2  in  fig.  14.  the  moon 
cuts  off  two  twelfth  parts  of  the  sun,  as  at  2  in 
fig.  15.:  to  those  on  the  circle  3,  three  parts  ^  and  so 
on  to  the  centre  at  12  in  fig.  14.  where  the  sun  is 
centrally  eclipsed,  as  at  B  in  the  middle  of  fig.  15.  j 
under  which  figure  there  is  a  scale  of  hours  and  -mi- 
nutes, to  show  at  a  mean -state  how  long  it  is  from  the 
beginning  to  the  end  of  a  central  eclipse  of  the  sun  on 
the  parallel  of  London ;  and  how  many  digits  are 
eclipsed  at  any  particular  time  from  the  beginning  at 
A  to  the  middle  at  B,  or  the  end  at  C.  Thus,  in  16 
minutes  from  the  beginning,  the  sun  is  two  digits 
eclipsed  ;  in  an  hour  and  five  minutes,  eight  digits  \ 
and  in  an  hour  and  37  minutes,  12  digits. 

By  fig.  14.  it  is  plain,  that  the  sun  is  totally  or 
centrally  eclipsed  but  to  a  small  part  of  the  earth  at 
any  time,  because  the  dark  conical  shadow  e  of  the 
moon  M  falls  but  on  a  small  part  of  the  earth  \  and 
that  the  partial  eclipse  is  confined  at  that  time  to  the 
space  included  by  the  circle  a  b^  of  which  only  one  half 
can  be  projected  in  the  figure,  the  other  half  being 
supposed  to  be  hid  by  the  convexity  of  the  earth  £  ^ 
and  likewise,  that  no  part  of  the  sun  is  eclipsed  to  the 
large  space  YY  of  the  earth,  because  the  moon  is  not 
between  tbe  sun  and  any  of  that  part  of  the  earth  \ 
and  therefore  to  all  that  part  the  eclipse  is  invisible* 
The  earth  turns  eastward  on  its  axis,  as  from  g  to  A, 
which  is  tbe  same  way  that  the  moon's  shadow  moves  \ 
but  the  moon's  motion  is  much  swifter  in  her  orbit 
from  St;  and  therefore,  although  eclipses  of  the  sun 
are  of  no  longer  duration  on  account  of  the  earth's 
motion  on  its  axis  than  they  would  be  if  that  motion 
was  stopped,  yet  in  four  minutes  of  time  at  most,  the 
moon's  swifter  motion  carries  her  dark  shadow  quite 
over  any  place  that  its  centre  touches  at  the  time  of 
greatest  obscuration.  The  motion  of  the  shadow  on  the 
earth's  disk  is  equal  to  the  moon's  motion  from  the 
sun,  which  is  about  30}  minutes  of  a  degree  every 
hour  at  a  mean  rate  :  but  so  much  of  the  moon's  orbit 
is  equal  to  30^  degrees  of  a  great  circle  on  the  earth  \ 
and  therefore  the  moon's  shadow  goes  307  degrees,  or 
1830  geographical  miles  on  the  earth  in  an  hour,  or 
30T  miles  in  a  minute,  which  is  almost  four  times  as 
swift  as  the  motion  of  a  cannon-ball. 

As  seen  from  the  sun  or  moon,  the  earth's  axis  ap- 
pears differently  inclined  every  day  of  the  year,  on  ac- 
count of  keeping  its  parallelism  througho'Jt  its  annual 
course.  In  fig.  16.  let  EDON  be  the  earth  at  the 
two  equinoxes  and  the  two  solstices,  NS  its  axis,  N 
the  north  pole,  S  the   fouUi  pole,  -<EQ  the  equator, 
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Apparent  ^  ^^^  tropic  of  Cancer,  t  tlie  tropic  of  Capricorn,  and 
Motionf   ABC  the  circumference  of  the  earth^s  enlightened  disk 
of  the     1^9  seen  from  the  sun  or  new  moon  at  these  times.   The 
Bodies.^  earth^s  axis  has  the  position  N£S  at  the  vernal  equinox, 
Ijing  towards  the  right  hand,  as  seen  from  the  sun  or 
new  moon }  its  poles  N  and  S  being  then  in  the  cir- 
cumference of  the  disk  ^  and  the  equator  and  all  its  pa- 
rallels seem  to  be  straight  lines,  because  their  planes 
pass  through  the  observer's  eye  looking  down  upon  the 
earth  from  the  sun  or  moon  directly  over  £,  where  the 
ecliptic  FG  intersects  the  equator  JE,  At  the  summer 
solstice  the  earth's  axis  has  the  position  NDS  j  and 
that  part  of  the  ecliptic  FG,  in  which  the  moon  is  then 
new,  touches  the  tropic  of  Cancer  T  at  D.     The  north 
pole  N,  at  that  time  inclining  23^  degrees  towards  the 
sun,  falls  so  many  degrees  within  the  earth's  enlight- 
ened disk,  because  the  sun  is  then  vertical  to  D  23^ 
degrees  north  of  tiie  equator  or  ^Q ;  and  the  equator, 
with  all  its  parallels,  seem  elliptic  curves  bending  down- 
ward, or  towards  the  south  pole,  as  seen  from  the  sun } 
which  pole,,  together  with  23t  degrees  all  round  it,  is 
hid  behind  the  disk  in  the   dark    hemisphere  of  the 
earth.      At   the   autumnal  equinox,   the   earth's  axis 
has  the  position  NOS,  lying  to  the  left  hand  as  seen 
from  the  sun  or  new  moon,  which  are  then  vertical  to 
O,  where  the  ecliptic  cuts  the  equator  £Q.    Both 
poles  now  lie  in  the  circumference  of  the  disk,  the  north 
pole  just  going  to  disappear  behind  it,  and  the  south 
pole  just  entering  into  it  y  and  the  equator  with  all  its 
parallels  seem  to  be  straight  lines,  because  their  planes 
pass  through  the  observer's  eye,  as  seen  from  the  son, 
and  Very  nearly  so  as  seen  from  the  moon.     At  the 
winter  solstice,  the  earth's  axis  has  the  position  NNS, 
when  its  south  pole  S  inclining  23T  degrees  towards  the 
sun,  falls  23 T  degrees  within  the  enlightened  disk,  as 
seen  from  the  sun  or  new  moon,  which  are  then  verti- 
cal to  the  tropic  of  Capricorn  t,  23I  degrees  south  of 
the  equator  ^Q  j  and  the  equator,  with  all  its  paral- 
lels, seem  elliptic  curves  bending  upward^  the  north 
pole  being  as  far  hid  behind  the  disk  in  the  dark  hemi- 
sphere as  the  south  pole  is  come  into  the  light.     The 
nearer  that  any  time  of  the  year  is  to  the  equinoxes  or 
solstices,  the  more  it  partakes  of  the  phenomena  relat- 
ing to  them. 

Thus  it  appears,  that  from  the  vernal  equinox  to  the 
autumnal,  the  north  pole  is  enlightened :  and  the  equa- 
tor and  all  its  parallels  appear  elliptical  as  seen  from  the 
sun,  more  or  less  curved  as  the  time  is  nearer  to,  or  far- 
ther from,  the  summer  solstice }  and  bending  down- 
wards, or  towards  the  south  pole  ^  the  reverse  of  which 
happens  from  the- autumnal  equinox  to  the  vernal.  A 
little  consideration  will  be  sufficient  to  convince  the 
reader,  that  the  earth's  axis  inclines  towards  the  sun  at 
the  summer  solstice ;  from  the  sun  at  the  winter  sol- 
stice ^  and  sidewise  to  the  sun  at  the  equinoxes :  but 
towards  the  right  band,  as  seen  from  the  sun  at  the 
▼ernal  eqninox  ;  and  towards  the  left  hand  at  the  au- 
tiunnal.  From  the  winter  to  the  summer  solstice,  the 
earth's  axis  inclines  more  or  less  to  the  right  hand,  as 
seen  from  the  son  ^  and  the  contrary  from  the  summer 
to  the  winter  solstice. 

The  different  positions  of  the  earth's  axis,  as  seen 
from  the  sun  at  different  times  of  the  year,  affect  solar 
eclipses  greatly  with  regard  to  particular  places  :  yea, 
so  far  as  would  make  central  eclipses  which  fall  at  one 
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time  of  the  year  invisible  if  they  fell  at  another,  even  AM»re 
though  the  moon  should  always  change  in  the  nodes,    Motioi 
and  at  the  same  hour  of  the  day  j  of  which  indefinitely 
various  affections,  we  shall  only  give  examples  for  the 
times  of  the  equinoxes  and  solstices. 

In  the  same  diagram,  let  FG  be  part  of  the  eclip-       109 
tic,  and  IK,  1  i,  f  A:,  tk^  part  of  the  moon's  orbit  j  Ecb'piei 
both  seen  edgewise,  and  therefore  projected  into  right  ^^I^ 
lines  'y  and  let  the  intersections  NODE  be  one  and  the  oHImb 
same  node  at  the  above  times,  when  the  earth  has  theeartk*i 
forem^ntioned  different  positions  >   and  let  the  spaces '"'i*" 
included  by  the  circles  Pppp  be   the   penumbra  at 
these  times,  as  its  centre  is  passing  over  the  centre  of 
the  earth's  disk.      At  the  winter  solstice,  wh'in  the 
earth's  axis  has  the  position  NNS,  the  centre  of  the 
penumbra  P  touches  the  tropic  of  Capricorn  t  in  N  at 
the  middle  of  the  general  eclipse  ;  but  no  part  of  the 
penumbra  F  touches  the  tropic  of  Cancer  T.     At  the 
summer  solstice,  when  the  earth's  axis  has  the  position 
NDS  (t  D  k  being  then   part   of  the   moon's   orbit 
whose  node  is  at  D),  the  penumbra  p  has  its  centre  at 
D,  on  the  tropic  of  Cancer  T,  at  the  middle  of  the 
general  eclipse,  and  then  no  part  of  it  touches  the  tro- 
pic of  Capricorn  t»     At  the  autumnal  equinox,  the 
earth's  axis  has  the  position  NOS  (tO^  being  thea 
part  of  the  moon's  orbit),  and  the  penumbra  equally 
includes  part  oF  both  tropics  T  and  ^  at  the  middle  of 
the  general  eclipse  :  at  the  vernal  equinox  it  does  the 
same,  because  the  earth's  axis  has  the  position  N£S  ^ 
but,  in  the  former  of  these  two  last  cases,  the  penum- 
bra enters  the  earth  at  A,  north  of  the  tropic  of  Can- 
cer T,  and  leaves  it  at  m  south  of  the  tropic  of  Capri- 
corn f,  having  gone  over  the  earth  obliquely  southward, 
as  its  centre  described  the  line  AO01:  whereas,  in  the 
latter  case,  the  penumbra  touches  the  earth  at  /r,  south 
of  the  equator  ^Q,  and  describing  the  line  »  E  ^  (si« 
roilar  to  the  former  line  AOm  in  open  space),  goes  ob- 
liquely northward  over  the  earth,  and  leaves  it  at  q^ 
north  of  the  equator. 

In  all  these  circumstances  the  moon  has  been  sup- 
posed to  change  at  noon  in  her  descending  node  :  Had 
she  changed  in  her  ascending  node,  the  phenomena 
would  have  been  as  various  the  contrary  way,  with  re* 
spect  to  the  penumbra's  going  northward  or  southward 
over  the  earth.  But  because  the  moon  changes  at  all 
hours,  as  often  in  one  node  as  in  the  other,  and  at  all 
distances  from  them  both  at  different  times  as  it  hap- 
pens, the  variety  of  the  phases  of  eclipses  are  almost 
innumerable,  even  at  the  same  places )  considering 
also  how  variously  the  same  .places  are  situated  on  the 
enlightened  disk  of  the  earth,  with  respect  to  the  pen- 
umbra's motion,  at  the  different  hours  when  eclipses 
happen. 

When  the  mOon  changes  ij  degrees  short  of  her  de- 
scending node,  the  penumbra  1^  18  just  touches  the 
northern  part  of  the  earth's  disk,  near  the  north  pole 
N }  and  as  seen  from  that  place,  the  moon  appears  to 
touch  the  sun,  but  hides  no  part  of  him  from  sight. 
Had  the  change  been  as  far  sliort  of  the  ascending 
node,  the  penumbra  would  have  touched  the  southern 
part  of  the  disk  near  the  south  pole  S.  When  the  moon 
changes  1 2  degrees  short  of  the  descending  node,  more 
than  a  third  p^rt  of  the  penumbra  F  12  falls  on  the 
northern  parts  of  the  earth  at  the  middle  of  the  gene- 
ral eclipse :  Had  she  changed  as  far  past  the  same  node, 
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Apparent  ^^  mucli  of  the  otiicr  Biile  of  the  penumhra  about  P 
Moii<m&    would  have  fallen  on  the  southern  parts  of  the  earth  ^ 
ofiue      all  the  rest  in  the  expansuni,  or  open  space.     When 
^ift^^f-^     the  moon^  changes  6  degrees  from  the  node,  almost  the 
whole  penumbra  P  6  falls  on  the  earth  at  the  middle 
of  the  general  eclipse.     And,  lastly,  when  the  moon 
changes  in  the  node  at  N,   the  penumbra  PN  takes 
the  longest  course  possible  on  the  earth's  disk;  its  centre 
falling  on  the  middle  thereof,  at  the  middle  of  the  ge- 
neral eclipse.     The  farther  the  moon  changes  from  ei- 
ther node,  within   1 7  degrees  of  it,  the  shorter  is  the 
pennmbra^s  continuance  on  the  earth,  because  it  goes 
over  a  less  portion  of  the  disk,  as  is  evident  by  the 
no      figure* 
DnnticB         The  nearer  that  the    penumbra^s    centre  is  to  the 
*^7ff^"  equator  at  the  middle  of  the  general  eclipse,  the  longer 
MTiionhc**  thft  duration  of  the  eclipse  at  all  those  places  where 
ctrtL        >^  1^  central  ^  because,  the  nearer  that  any  place  is  to 
,     the  equator,  the  greater  is  the  circle  it  describes  by  the 
earth^s  motion  on  its  axis  j  and  so,  the  place  moving 
quicker,  keeps  longer  in  the  penumbra,  whose  motion 
is  the  same  way  with  that  of  the  place,  though  faster,  as 
has  been  already  mentioned.     Thus  (see  the  earth  at 
D  and  the  penumbra  at  12)  whilst  the  point  b  in  the 
polar  ciixle  abcdi^  carried  from  b  to  r  by  the  earth's 
diurnal  motion,  the  point  d  on  the  tropic  of  Cancer  T 
is  carried  a  much  greater  length  from  </  to  D  ^  and 
therefore,  if  the  penumbra's  centre  goes  one  time  over  c 
and  another  time  over  D,  the  penumbra  will  be  longer 
in  passing  over  the  moving  place  d  than  it  was  in  passing 
over  the  moving  place  b.     Consequently,  central  eclip- 
ses about  the  poles  are  of  the  shortest  duration )  and 
about  the  equator,  of  the  longest. 

In  the  middle  of  summer,  the  whole  frigid  zone,  in- 
cluded by  the  polar  circle  abc  d^\A  enlightened :  and  if 
it  then  happens  that  the  pennmbra's  centre  goes  over 
the  north  pole,  the  sun  will  be  eclipsed  much  the  same 
number  of  digits  at  a  as  at  c  ;  but  whilst  the  penumbra 
moves  eastward  over  c,  it  moves  eastward  over  a  ;  be« 
cause,  with  respect  to  the  penumbra,  the  motions  of  a 
and  c  are  contrary :  for  c  moves  the  same  way  with  the 
penumbra  towards  1/,  but  a  moves  the  contrary  way  to- 
wards b  ;  and  therefore  the  eclipse  will  be  of  longer  du- 
ration at  c  than  at  a.  At  a  the  eclipse  begins  on  the 
son's  eastern  limb,  bnt  at  c  on  his  western :  at  all  places 
lying  without  the  polar  circles,  the  sun's  eclipses  begin 
on  his  western  limb,  or  near  it,  and  end  on  or  near  his 
eastern.  At  those  places  where  the  penumbra  touches 
the  earth,  the  eclipse  begins  with  the  rising  sun,  on  the 
top  of  bis  western  or  uppermost  edge )  and  at  those  pla- 
ces where  the  penumbra  leaves  the  earth,  the  eclipse 
ends  with  the  setting  sun,  on  the  top  of  his  eastern  edge, 
which  is  then  the  uppermost,  just  at  its  disappearing  in 
the  horizon. 

About  the  new  moon,  that  part  of  the  lunar  disk 
which  is  not  illuminated  by  the  sun  is  perceptible, 
owing  to  the  feeble  light  reflected  on  it  by  the  hemi- 
sphere of  tbe  earth  that  is  illuminated. 

Sect.  IL  Ofilie  Nature  of  the  Moon. 

We  have  seen  that  the  moon  is  about  39  times  small- 
er than  the  earth*  Her  diameter  is  generally  rec- 
koned a;boot  2180  miles.  This  is  to  the  diameter  of  tbe 
earth  nearly  as  20  to  73  5  therefore,  the  iiQrface  of  tbe 
noon  18  to  that  of  the  earth  (being  as  the  squares  of 
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their  diameters)  nearly  as  i  to  14I.     And,  admitting   A 
the  moon's  density  to  be  to  that  ot  the  earth  as  5  to  4,    * 
their  respective  quantities  of  matter  will  be  as  i  to  39 
very  nearly. 

Bougucr  has  shown,  by  a  set  of  curious  exi)crinients,  v. 
that  the    light  emitted  by  tbe  full    moon  is  300,000 
times  less  intense  than  that  of  the  sun.     Even  when  ^ 
concentrated  by  the  most  powerful  mirrors,  it  produces 
no  effect  on  the  thermometer. 

Many  duskish  spots  may  be  seen  upon  the  moon's  Sp 
disk,  even  with  the  naked  eye  \  and  through  a  tele-hci 
scope,  their  number  is  prodigiously  increased  ;  she  also 
appears  very  plainly  to  be  more  protuberant  in  the  mid- 
dle than  at  the  edges,  or  to  have  the  figure  of  a  globe 
and  not  a  flat  circle.     When  the  moon  is  horned  or 
gibbous,  the  one  side  appears  very  ragged  and  uneven, 
but  the  other  always  exactly  defined  and  circular.    The 
spots  in  the  moon  always  keep  their  places  exactly  j 
never  vanishing,  or  going  from  one  side  to  the  other, 
as  those  of  the  sun  do.     We  sometimes  see  more  or  less 
of  the  northern  and  southern,  and  eastern  and  western 
part  of  the  disk  or  face  j  but  this  is  owing  to  what  is 
called  her  libration,  and  will  hereafter  he  explained. 
The  astronomers  Florentius,  Langrenus,  John  lieve- 
lius  of  Dantzic,  Grimaldus,  Ricciolus,  Cassini,  and-M. 
de  la  Hire,  have  drawn  the  face  of  the  moon  as  she  is 
seen  through  telescopes  magnifying  between  200  and 
300  times.     Particular  care  has  been  taken  to  note  all 
the  shining  parts  in  her  surface ;  and,  for  the  better 
distinguishing  them,  each  has  been  marked  with  a  pro- 
per name.     Langrenus  and  Ricciolus  have  divided  the 
lunar  regions  among  the  philosophers,  astronomers,  and 
other  eminent  men  ^  but  Hevelius  and  others,  fearing 
lest  the  philosophers  should  quarrel  about  the  division  of 
their  lands,  hav»  endeavoured  to  spoil  them  of  their 
property,  by  giving  the  names  belonging  to  different 
countries,  islands,  and  seas  on  earth,  to  different  parts 
of  the  moon's  surface,  without  regard  to  situation  or 
figure.     The  names  adopted  by  Ricciolus,  however,  are 
those  which  are  generally  followed,  as  the  names  of 
Hipparchus^  Tycho^  Copermcus^  &c.  are  more  pleasing 
to  astronomers  than  those  of  Africa,  the  Mediterranean 
sea,  Sicily,  and  Mount  .£tna.     Fig.  17.  is  a  tolerably 
exact  representation  of  the  full  moon  in  her  mean  libra- 
tion, with  the  numbers  to  the  principal  spots  according 
to  Ricciolus,  Cassini,  Mayer,  &c.     The  asterisk  refers 
to  one  of  the  volcanoes  discovered  by  Dr  Herschel,  to 
be  afterwards  more  particularly  noticed.  The  names  are 
as  follow : 
*  Herschel's  Volcano.      16  Timocbaris* 

1  Grimaldus*  17  Plato. 

2  Galilaeus.  lo  Archimedes. 

3  Aristarcbos.  19  Insula  Sinus  Medii.  . 

4  Keplerus.  20  Pitatus. 

5  Gassendus*  2i  Tycho. 

6  Shikardus*  22  Eudoxus, 

7  Harpalus.  23  Aristoteles. 

8  Heraclides*  24  Manilius. 

9  Lansbergios.  25  Menelaos. 

10  Reinoldus.  20  Hermes. 

11  Copemicns.  27  Possidonios^ 

12  Helicon.  28  Dionysius. 

13  Capuanns.  29  Plinius. 

14  Bullialdus.  f  CashariDa  Cyrillus. 

15  Eratosthenes.  ^    f^Tbeopbilos. 

F  2  .  3t  Fracastorius. 
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40  Taruntius. 
A  Mare  Humorura. 
£  Mare  Nubium. 
C  Mare  Inibrium. 
D  Mare  Nectaris. 
JS  Mare  Tranqnillitatis. 
F  Mare  Serenitatis. 
G  Mare  FoecunditatU. 
H  Mare  Crisium. 


U4 
Great  iue- 
qualitie>  on 
the  surface 
of  the 
Moon. 


115 
Metbod  of 
measoiin^ 
the  lunar 
mountains. 
Tig.  .20. 


31   Fracastorius. 

C  Pjomontoriumacutum. 
^    \  Censorinus, 

33  Mesaln. 

34  Promontorium  Somnii. 

35  Proclus. 

36  Cleonifdrs. 

37  Snellius  et  Furnerlua. 

38  Petavius. 

39  Laugrcnus. 

That  there  are  prodigious  inequalities  on  her  surface, 
IS  proved  by  looking  at  ber  through  a  telescope,  at 
any  other  time  than  when  she  is  full  y  for  then  there  is 
no  regular  line  bounding  light  and  darkness :  but  the 
confines  of  these  parts  appear  as  it  were  toothed  and 
cut  with  innumerable  notches  and  breaks :  and  even  in 
the  dark  part,  near  the  borders  of  the  lucid  surface, 
there  are  seen  some  small  spaces  enlightened  by  the 
sun^s  beams.  Upon  t|ie  fourth,  day  after  nhw  moon, 
there  may  be  perceived  some  shining  points  like  rocks 
or  small  islands  within  the  dark  body  of  the  moon  *,  but 
not  far  from  the  confines  of  light  and  darkness  there 
are  observed  other  little  spaces  which  join  to  the  en* 
lightened  surface,  but  run  out  into  the  dark  side,  which 
by  degrees  change  their  figure,  till  at  last  they  come 
wholly  within  the  illuminated  face,  and  have  no  dark 
parts  round  them  at  all.  Afterwards  many  more  shin- 
ing spaces  are  observed  to  arise  by  degrees,  and  to  ap- 
pear within  the  dark  side  of  the  moon,  which  before 
they  drew  near  to  the  confines  of  light  and  darkness 
were  invisible,  being  without  any  light,  and  totally  im- 
inersed  in  the  shadow.  The  contrary  is  observed  in  the 
decreasing  phases,  where  the  lucid  spaces  which  joined 
the  illuminated  surface  by  degrees  recede  from  it,  and, 
after  they  are  quite  separated  from  the  confines  of  light 
and  darkness,  remain  for  some  dme  visible,  till  at  last 
they  also  disappear.  Nt)w  it  is  impossible  that  this 
should  be  the  case,  unless  these  shining  points  were 
lilglier  than  the  rest  of  the  surface,  so  that  the  light  of 
the  sun  may  reach  them. 

Not  content  with  perceiving  the  bare  existence  of 
these  lunar  mouDtains,  astronomers  have  endeavoured 
to  n>easur«  their  heiglit  in  the  following  manner.  Let 
£GD  be  the  hemisphere  of  the  moon  illuminated  by 
the  sun,  ECD  the  diameter  of  the  circle  bounding  light 
and  darkness,  and  A  the  top  of  a  bill  within  the  dark 
part  when  it  first  begins  to  be  illuminated.  Observe 
with  a  telescope  the  proportion  of  the  right  line  A£, 
or  the  distance  of  the  point  A  from  the  lucid  surface 
to  the  diameter  of  the  moon  '£D  ^  and  because  in  this 
case  the  ray  of  light  ES  touches  the  globe  of  the  moon, 
A  EC  wilt  be  a  right  angle  by  J  6th  prop,  of  Euclid's 
third' book;  and,  therefore,  in  the  triangle  A£C  ha- 
ving the  two  sides  A£  and  EC,  we  can  find  out  the 
third  side  AC ;  from  which  subducting  BC  or  EC,  there 
will  remain  AB  the  height  of  the  mountain.  Hie- 
ciulus  affirms,  that  upon  the  fourth  day  after  new 
moon  he  has  observed  the  top  of  .the  hill  called  Si  Ca^ 
iharine^S  to  h^  illuminated,  aiid  that  it  .was  distant  from 
the  confines  of  the  lucid  surface  about  a  sixteenth  part 
of  the  moon's  diameter.  Therefore,  if  CF:=8,  A  E 
will  be  I,  and  AC*=CE*4-AE*  by  prop.  47.  of  Eu- 
clid^s  first  book.  Now,  the  square  of  CE  being  64, 
and'the  square  of  A£  being  i,  the  square  of  AC  will 
be  65,  who^  sqif are.  root  is  8,062,  wtucb  expresses  th« 
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length  of  AC.     From  which  deducting  BCz=8,  there  Appareat 
will  remain  AC=o,o62.     So  that  CB  or  CE  is  there-    Mucioat 
fore  to  AB  as  8  is  to  0,062,  that  is,  as  8000  is  to  62.      of  th« 
If  the  diameter  of  the  moon  therefore  was  known,  the  ^^^^^ 
height  of  this  mountain  would  also  be  known.    This  de-  _- 

monstration  is  taken  from  Dr  Keill,  who  supposes  th« 
seroidiameter  of  the  moon  to  be  1 182  miles ;  according 
to  which,  the  mountain  mast  be  somewhat  more  than 
nine  miles  of  perpendicular  height :  bu(  astronomers  ha- 
ving now  determined  the  rooon^s  semidiameter  tu  be  onlj 
1090  miles,  the  height  of  the  mountain  will  be  nearly 
Si  miles. 

In  the  former  edition  of  this  work,  we  could  not  Height  of 
help  making  some  remarks  on  the  improbability  that  the  knar 
the  mountains  of  the  moon,  a  planet  so  much  inferior  inoBoteiBt> 
in  size  to  the  earth,  should  exceed  in  such  vast  proper- ^^^"*^*^ 
tion  the  highest  of  our   mountains,  which  are  com- 
puted at  little  more  than  one- third  of  the  height  just       u- 
mentioned.     Our  remark  is  now  confirmed   by  the  ob-  Or  Ucr. 
servations  of  Dr  Herschel.     After  explaining  the  me-  M:bel*t  ob- 
thod  used  by  Galileo,  Hevelius,  &c.  for  measuring  ••^'^f^'** 
the  lunar  mountains,  be  tells  us,  that  the  former  takes**"  tbcok 
the  distance  of  the  top  of  a  lunar  mountain  from  the 
line  that  divides  the  illuminated  part  of  the  di»k  from 
UiHt  which  is  in  the  shade  to  be  equal  to  one-twentieth 
of  the  moon's  diameter  j  but  Hevelius  makes  it  only 
one  twenty-sixth.     When  we  calculate  the  height  of 
such  a  mountain,  therefore,  it  will  be  found,  accord- 
ing to  Galileo,  almost  5^  miles  ^  and  according  to  He- 
velius 3^  miles,  admitting  the  moon's  diameter  to  be 
2180  miles.     Mr  Ferguson,  however,  says  (Astrono- 
my Explained,  $  252.),  that  some  of  her  mountains, 
by  comparing   their  height   with   her   diameter,  are^ 
found  to  be  three  times  higher  than  the  highest  hills 
on  earth :  and  Keill,  in  hh  Astronomical  Lectures,  ha* 
calculated  the  height  of  Si  Catharine's  hill,  according 
to  the  observations  of  Kicciolus,  and  finds  it  nine  miles. 
Having  premised  these  accounts,  Dr  Herschel  explains 
bis  method  of  taking  the  height  of  a  lunar  mountain 
from  observations  made  when  the  moon  was  not  in  her 
quadrature,  as  the  method  laid  down  by  Hevelius  an- 
swers only  to  that  particular  case  j  for  in  all  others  tbe 
projection  must  appear  shorter  than  it  really  is.    **  Let 
SLM,  says  he,  or  «  / «»,  (fig.  96.)  be  a  line  drawa 
from  the  sun-  to  the  mountain,  touching  the  moon  at 
L  or  /,  and  the  mountain  at  M  or  m.     Then,  to  an 
observer  at  E,  or  ^,  the  lines  LM,  /  m,  will  not  ap-^ 
pear  of  the  same  length,  though  the  mountain  shoul.d* 
be  of  an  equal  height )  for  LM  will  be  projected  inta 
0  »,  and  /  m  into  ON.     But  these  are  the  quantitiea 
that  are  taken  by  the  micrometer  when  we  observe  ik 
mountain  to  project  from  the  line  of  illumination.    Froa>> 
the  observed  quantity  o  n,  when  the  moon  is  not  in  her 
quadiature,  to  find  LM,  we  have  the  following  ana> 
logy.     The  triangles  0  OL,  r  ML,  art  similar  ^  there- 
fore L  0  :  LO  : :  L  r  :  LM,  or  — aJ- — =:LM :  but* 

L  0 

LO  is  the  radius  of  the  moon,  and  L  r  or  0  fi  is  the 
observed- distance  of  the  mountain's  projection  ;  and  Lo 
is  the  sine. of  the  angle  KOL  =s  0  LS  \  which  we  may 
take  to  be  the  distance  of  the  sun  from  the  moon  with<* 
out  any  material  error,  and  which  therefore  we  may  find 
at  any  given  time  from  the  ephemeris." 

The  tele9CQp9  ustd.  in  these  observations  was  » 
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j^fiicnt  Newtonian  rrilector  of  six  feet  eight  inches  focal  length, 
Modidu    to  which  a  micrometer  was  adapted,  consisting  of  two 
^^     parallel  hairs,  one  of  which  was  moveable  bj  means  of 
^2nl^  *  ^"*  screw.     The  value  of  the  parts  shown  by  the  in- 
dex was  determined  by  a  trigonometrical  observation 
of  a  known  object  at  a  known  distance,  and  was  veri- 
fied by  several  trials.     The  power  was  always  222,  ex- 
cepting where    another  is  expressly  mentioned  ;   and 
this  was  also  determined  by  experiment,  which  frequent- 
ly differs  from  theory  on  account  of  some^  small  errors  in 
the  data,  hardly  to  be  avoided.     The  moon  having  suf- 
ficient light,  an  aperture  of  no  more  than  four  inches 
was  made  use  of;  and,  says  Di^  Herschei,  *'  1  believe, 
that  for  distinctness  of  vision,  this  instrument  is  perhaps 
equal  to  any  that  ever  was  made.** 

With  this  instrument  he  observed  a  prominence, 
which  he  calls  a  rock^  situated  near  the  Laciis  Niger  of 
Heyelius,  and  found  that  it  projected  41.56''.  To 
reduce  this  into  miles,  put  K  for  the  semidiameter  of 
the  moon  in  seconds,  as  given  by  the  nautical  alma- 
nack at  the  time  of  observation,  and  Q  for  the  observed 
quantity,  also  in  seconds  and  centesimals  ;  then  it  will 

be  in  general,  R  :  1090  ::  Q  :  — ^ — =:o  n  in  miles. 

Thas  it  is  found,  that  41*56"  is  46. 79  miles.  The 
distance  of  the  sun  from  the  moon  at  that  time  was, 
by  the  nautical  almanack,  about  93^  57  V  9  the  sine  of 

which  to  the  radius  1  is  .9985,  &c.  and  r—  in  this  case 

18  LM=46.85  miles.     Then,  by  Hevelius^s  method, . 
the  perpendicular  height    of  the  rock  is  found  to  be 
about  one  mile.      At  tho  same  time,    a  great  many, 
rocks,  situated  about  the  middle  of  the  disk,  projected 
from  25.9a''  to  26.56";  which  gives  on  about  29.3 
miles  :  so  that  these  rocks  are  all  less  than  half  a  mile . 
high. 

These  observations  were  made  on  the  13th  of  No^ 
▼ember  1779*  On  the  13th  of  January  1780,  exa- 
mining the  mountains  of  the  moon,  he  found  that 
there  was  not  one  of  them  fairly  placed  on  level  ground, 
which  is  very  necessary  for  an  exact  measurement  of 
the  projection:  for  if  there  should  be  a  declivity  on 
the  moon  before  the  mountains,  or  a  tract  of  hills  pla- 
ced so  as  to  cast  a  shadow  upon  that  pai*t  before  them 
which  would  otherwise  be  illuminated,  the  projection 
would  appear  too  large  ;  and,  on  the  contrary,  should 
there  be  a  rising  ground  before  them,  it  would  appear 
too  little. 

Proceeding  in  this  cautious  manner,  Dr  Herschei 
measured  the  height  of  many  of  tlie  lunar  prominences, 
and  draws  at  last  the  following  conclusions.—**  From 
these  observations  I  believe  it  is  evident,  that  the  htright 
•f  the  lunar  mountains  in  general  is  greatly  overrated  ; 
and  that,  when  we  have  excepted  a  few,  the  genera- 
lity do  not  exceed  half  a  mile  in  their  perpendicular 
elevation.  It  is  not  so  easy  to  find  any  certain  moun- 
tain exactly  in  the  same  situation  it  has  been  measured 
in  before  ;  therefore  some  little  diiference  must  be  ex- 
pected in  these  measures.  Hitherto  I  have  not  had  an 
opportunity  of  particularly  observing .  the  three  moun- 
tains mentioned  by  Hevelius  ;  nor  that  which  Riccio- 
Iqs  found  to  project  a  sixteenth  part  of  the  moon^s  dia- 
meter. If  Keill  had  calculated  the  height  of  this  last- 
iHUltioned  hiil  according  to  the  theorem  I  had  giVen^ 
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he  would  have  found   (supposing   the    observation    ta  A 
have  been  made,  as  he  says,  on  the  fourth  day  after    A 
new  moon)  that   its   perpendicular   height   could    not 
well   be  less   than  between   1 1  and  1 2  miles.     I  shall     j 
not  fail  to  take  the  first  opportunity  of  observing  these  w. 
four,  and  i&very  other  mountain  of  any  eminence  ;  and 
if  other   persons,    who   are  furnished  with  good  tele- 
scopes and^  micrometers,  would  take  the  quantity  of 
the  projection  of  the  lunar  mountains,  I  make  no  doubt 
but  that  we  would  be* nearly  as  well  acquainted  with 
their  heights,  as  we  are  with  the  elevatioa  of  our  own. 
One  caution  I  would  beg  leave  to  mention   to  those  Ca 
who  may  use  the  excellent  37  feet  refractors  of  Mr^ 
Dollond.     The  admirable  quantity  of  light,  wbich  on^^ 
most  occasions  is  so  desirable,  will  probably  give  the^.^ 
measure  of  the  projection  somewhat  larger  than  the  true,  . 
if  not  guarded   against   by  proper  limitations  placed 
before  the  object-glass.    I  have  taken  no  notice  of  any 
allowance  to  be  made  for  the  refraction  a  ray  of  light 
must  suffer  in  passing  through  the  atmosphere  of  the 
moon,  when   it  illuminates  the   top  of  the  mountain, 
whereby  its  apparent  height  will  be  lessened,  as  we  are 
too  little  acquainted  with  that  atmosphere  to  take  it 
into  consideration.     It  is  also  to  be  observed,  that  this 
would  equally  affect  the  conclusions  of  Hevelius,  and 
therefore  the  difference  in  our  infei-ences  would  still  re- 
main the  same.^* 

In  the  continuation  of  his  observations,  Dr  Her- 
schei informs  us  that  he  had  measured  the  height  of 
one  of  the  mountains  that  had  been  measured  by  He- 
yelius.     ''  Antitaurus '  (says  he),  the  mountain  mea- 
sured by  Hevelius,  was  badly  situated  :   because  Mount 
Moschus  and  its  neighbouring  hills  cast  a  deep  shadow, 
which  may  be  mistaken  for  the  natural  convexity  of 
the  moon.     A  good,  full,  but  just  measure^  25*105''} 
in  miles,  29.27  :  therefore  LM  31.7  miles,  and  the 
perpendi()nlar  height  not  quite  half  a  mile.     A9  great 
exactness  was  desired  in  this  observation,  it  was  repeat- 
ed with  very  nearly  the  same  result.     Several  other 
mountains  were  measured  by  the  same  method;  and 
all  his  observations  concurred  in  making  the  height  of 
the  lunar  mountains  much  less  than  what  former  astro- 
nomers had  done.   Mount  Lipul us  was  found  to  be  near 
two-thirds  of  a  mile ;  one  of  the  Apennine  mountains, 
between  Lacus  Thrasi menus  and  Pontus  liluxinos,  mea.- 
aured  a  mile  and  a  quarter ;  Mons  Armenia,  near  Tau- 
rus, two-thirds  of  a  mile  ;  Mons  Lencoptera  three  quar- 
ters of  a  mile.     Mons  Sacer  projected  45.625''  j  *  but 
(says  he)  I  am  almost  certain  that  there  are  two  very 
considerable  cavities,  or  places  where  tlie  ground  de- 
scends below  the  level  of  the  convexity,  just  before  these 
mountains ;  so  that  these  measures  must  of  course  be  a 
good  deal  too  large  \  but  supposing  them  to  be  just,  it 
follows,  that  o;iis  50.193  miles,  LM764 jniies,  and 
the  perpendicular  height  above  one   mile  and  threes 
fourths.^ 

As  the  moon  has  on  its  surface  mountains  and  valr  Vol 
leys  in  common  with  the  earth,  some .  modern  astrono?  "^^ 
roers  have  discovered  a  still  greaticr  similarity,  viz..  that     ^ 
some  of  these  are  really  volcanoes,  emitting  fire  as  those  "'^^ 
on  earth  do.     An  appearance  of  «tliis  kind  was  disco- 
vered some  years  ago  by  Don  Ulloa  iit  an  eclipse  of 
the  sun.     It  was  a  small  bright  spot  like  a  star  near 
the  margin  of  the  moon,  and  which  he  at  that  time 
supposed  to  have  been  a  hole  wi^h  the  juo's  li^ht  shii\,- 
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Apparent  log   throogh   it.      Succeeding  oWrvations,   hoTrever, 
Jilotions   bave  induced  astronomers  to  attribute  appearances  of 
of  the     tiijg  j^jjijj  jq  ^jjg  eruption  of  volcanic  fire  5    and  Dr 
B^ie«/  Herschel  has  particularly  observed  several  eruptions  of 
*       ^       r  the  lunar  volcanoes,  the  last  of  which  he  gives  an  ac- 
count of  in  the  Phil.  Trans,  for  1787.     "  April  19. 
10  h.  36  m.  sidereal  time.     I  perceive  (says  be)  three 
volcanoes  in  different  places  of  the  dark  part  of  the 
new  moon.     Two  of  them  are  either  already  nearly 
extinct,  or  otherwise  in  a  state  of  going  to  break  out ; 
which   perhaps  may  be  decided  next  lunation«     The 
third  shows  an  actual  eruption  of  fire  or  luminous  mat- 
ter.    I  measured  the  distance  of  the  crater  from  the 
northern  limb  of  the  moon,  and  found  it  3'  57.3";  its 
light  is  much  brighter  than  the  nucleus  of  the  comet 
which  M.  Mechain  discovered  at  Paris  the  lotb  of  this 
month. 

'*  April  20.  10  h.  2  m.  sidereal  time.  The  volcano 
burns  with  greater  violence  than  last  night.  Its  dia- 
meter cannot  be  less  than  3  sec.  by  comparing  it  with 
that  of  the  Georgian  planet :  as  Jupiter  was  near  at 
hand,  I  turned  the  telescope  to  his  third  satellite^  and 
estimated  the  diameter  of  the  burning  part  of  the  vol- 
cano to  be  equal  to  at  least  twice  that  of  the  satellite  'y 
whence  we  may  compute  that  the  shining  or  burning 
matter  must  be  above  three  miles  in  diameter.  It  is 
of  an  irregular  round  figure,  and  very  sharply  defined 
on  the  edges.  The  other  two  volcanoes  are  much  far- 
ther towards  the  centre  of  the  moon,  and  resemble 
large,  pretty  faint  nebulas,  that  are  gradually  much 
brighter  in  the  middle ;  but  no  well  defined  luminous 
spot  can  be  discerned  in  them.  These  three  spots  are 
plainly  to  be  distinguished  from  the  rest  of  the  marks 
npon  the  moon  )  for  the  reflection  of  the  sun's  rays 
fi*om  the  earth  is,  in  its  present  situation,  sufficiently 
bright,  with  a  ten  feet  reflector,  to  show  the  moon's 
spots,  even  the  darkest  of  them  ^  nor  did  I  perceive  any 
•  similar  phenomena  last  lunation,  though  I  then  viewed 
the  same  places  with  the  same  instrument. 

V  The  appearance  of  what  I  have  called  the  actual 
Jtre^   or  eruption  of  a  volcano,  exactly  resembled  » 
small  piece  of  burning  charcoal  when  it  is  covered  by 
a  very  thin  coat  of  white  ashes,  which  frequently  ad- 
here to  it  when  it  has  been  some  time  ignited  j  and  it 
had  a  degree  of  brightness  about  as  strong  as  that  with 
which  such  a  coal  would  be  seen  to  glow  in  faint  day-- 
light.     All  the  adjacent  parts  of  the  volcanic  moun- 
tain seemed  to  be  faintly  illuminated  by  the  eruption, 
and  were  gradually  more  obscure  as  they  lay  at  a 
greater  distance  from  the  crater.     This  eruption  re- 
sembled much  that  which  I  saw  on  the  4th  of  May  in 
the  year  1783,  but  differed  considerably  in  magnitude 
and  brightness  j  for  the  volcano  of  the  year  1783, 
though  much  brighter  than  that  which  is  now  burning, 
was  not  nearly  so  large  in  the  dimensions  of  its  erup- 
tion :  the  former  seen  in  the  telescope  resembled  a  star 
of  the  fourth  magnitude  as  it  appears  to  the  naked 
tye  }  this,  on  the  contrary,  shows  a  visible  disk  of  lu- 
minous matter  very  different  from  the  sparkling  bright- 
xio     '  ness  of  star  light.*' 
Gonjectares     Concerning  the  nature  of  the  moon's  substance  there 
ooDceming  bave  been  many  conjectures  formed.     Some  have  ima- 
^'■*'"      gined,  that,  besides  the  light  reflected  from  the  sun, 
^  '       the  moon  hath  also  some  obscure  light  of  her  own,,  by 
which  she  would  be  visible  without  being  tllaminated 
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by  the  sunbeams.  In  proof  of  this  it  is  urged,  that  Appsni 
during  the  time  of  even  total  eclipses  the  moon  is  still  Moiioo 
visible,  appearing  of  a  dull  red  colour,  as  if  obscured 
by  a  great  deal  of  smoke.  In  reply  to  this  it  hath 
been  advanced,  that  this  is  not  always  the  case  ^  the 
moon  sometimes  disappearing  totally  in  the  time  of 
an  eclipse,  so  as  not  to  be  dis^cernible  by  the  best  glas- 
ses, while  little  stars  of  the  fifth  and  sixth  magnitudes 
wei*e  distinctly  seen  as  usual.  This  phenomenon  was 
observed  by  Kepler  twice,  in  the  years  1580  and  1 583  ^ 
and  by  Hevelius  in  1620.  Ricciolos  and  other  Je- 
suits at  Bologna,  and  many  people  throughout  Hol- 
land, observed  the  same  on  April  14.  1642:  yet  at 
Venice  and  Vienna  she  was  all  the  time  conspicuous. 
In  the  year  1703,  Dec.  23.  there  was  another  total 
obscuration.  At  Aries,  she  appeared  of  a  yellowish 
brown  ^  at  Avignon,  ruddy  and  transparent,  as  if  the 
sun  had  shone  through  her ;  at  Marseilles,  one  part 
was  reddish  and  the  other  very  dusky  j  and  at  length, 
though  in  a  clear  sky,  she  totally  disappeared.  The 
general  reason  for  her  appearance  at  all  during  the  time 
of  eclipses  shall  be  given  afterwards  :  but  as  for  these 
particular  phenomena,  they  have  not  yet,  as  far  as  we 
know,  been  satisfactorily  accounted  for. 

Different  conjectures  have  also  been  formed  concern- 
ing the  spots  on  the  moon's  surface.  Some  philosophers 
have  been  so  taken  with  the  beauty  of  the  brightest 
places  observed  in  her  disk,  that  they  have  imagined 
them  to  be  rocks  of  diamonds  j  and  others  have  com- 
pared them  to  pearls  and  precious  stones.  Dr  Keill 
and  the  greatest  part  of  astronomers  now  are  of  opi- 
nion, that  these  are  only  the  tops  of  mountains,  which 
by  reason  of  their  elevation  are  more  capable  of  re- 
flecting the  sun's  light  than  others  which  are  lower. 
The  du^kish  spots,  he  says,  cannot  be  seas,  nor  any 
thing  of  a  liquid  substance  j  because,  when  examined 
by  the  telescope,  they  appear  to  consist  of  an  infinity 
of  caverns  and  empty  pits,  whose  shadows  fall  within 
them,  which  can  never  be  the  case  with  seas,  or  any 
liquid  substance :  but,  even  within  these  spots,  bright- 
er places  are  also  to  be  observed  ^  which,  according  to 
his  hypothesis,  ought  to  be  the  points  of  rpcks  standing 
up  within  the  cavities.  Dr  Long,  however,  is  of  opi« 
nion,  that  several  of  the  dark  spots  on  the  moon  are 
really  water.  May  not  the  lunar  seas  and  lakes  (says 
he)  have  islands  in  them,  wherein  there  may  be  pits 
and  caverns  ?  And  if  some  of  these  daxk  parts  be 
brighter  than  others,  may  not  that  be  owing  to  the  seas 
and  lakes  being  of  different  depths,  and  to  their  having 
rocks  in  some  places  and  flats  in  others  ? 

It  has  also  been  urged,  that  if  all  the  dark  spots  oh* 
served  on  the  moon's  surface  were  really  the  shadows 
of  mountains,  or  of  the  sides  of  deep  pits,  they  could 
not  possibly  be  so  permanent  as  they  are  found  to  be  ; 
but  would  vary  according  to  the  position  of  the  moon 
with  regard  to  the  sun,  as  we  find  shadows  on  earth 
are  varied  according  as  the  earth  is  turned  towards  or 
from  the  sun.  Accordingly  it  is  pretended,  that  va^ 
riable  spots  are  actually  discovered  on  the  moon's  disk, 
and  that  the  direction  of  these  is  always  opposite  to  the 
sun.  Hence  they  are  found  among  those  parts  which 
are  soonest  illuminated  in  the  increasing  moon,  and 
in  the  decreasing  moon  lose  their  light  sooner  than 
the  intermediate  ones'  y  running  roond,  and  appearing 
sometimes  longer,  and  sometimes  shorter*  The  per- 
manent 
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jMnA  nmnent  dark  spots,  thereforey  it  is  said,  must  be  some 

MaiMa*   matter  which  is  not  fitted  for  reflecting  the  rays  of  the 

of Uw     sun  so  mach  as  the  bright  parts  do  :  and  this  property, 

^J*™'  we  know  by  experience,  belongs  to  water  rather  than 

^  land}    whence  these  philosophers  conclude,    that   the 

DMMD,  as  well  as  our  earth,  is  made  up  of  land  and 
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It  has  been  a  matter  of  dispute  whether  the  moon 
has  any  atmosphere  or  not.  The  following  argu- 
mcfits  have  been  urged  by  those  who  take  the  negative 
side. 

I.  The  noon  constantly  appears  with  the  same 
brightness  when  there  are  no  clouds  in  our  atmosphere  j 
which  could  not  be  the  case  if  she  were  surrounded 
with  an  atmosphere  like  ours,  so  variable  in  its  density, 
and  so  frequently  obscured  by  clouds  and  vapours. 
^  In  an  appalse  of  the  moon  to  a  star,  when  she  comes 
so  near  it  that  part  of  her  atmosphere  is  interposed  be* 
tween  oar  eye  and  the  star,  refraction  would  cause  the 
Utter  to  seem  to  change  its  place,  so  that  the  moon 
weald  appear  to  touch  it  later  than  by  her  own  mo« 
tion  she  would  do.  3.  Some  philosophers  are  of  opi- 
nioD,  that  because  there  are  no  seas  or  lakes  in  the 
moon,  there  is  therefore  no  atmosphere,  as  there  is  no 
water  to  be  raised  up  in  vapours. 

All  these  arguments,  however,  have  been  answered 
by  other  astronomers  in  the  following  manner,  i.  It 
is  denied  that  the  moon  appears  always  with  the  same 
brightoets,  even  when  our  atmosphere  appears  equally 
clear.  Hevelius  relates,  that  he  has  several  times  found 
in  skies  perfectly  clear,  when  even  stars  of  the  sixth 
aad  seventh  magnitude  were  visible,  that  at  the  same 
altitude  of  the  moon,  and  the  same  elongation  from  the 
earth,  and  with  one  and  the  same  telescope,  the  moon 
and  its  macnlae  do  not  appear  equally  lucid,  clear,  and 
conspicaoos  at  all  times  ^  but  are  much  brighter  and 
more  distinct  at  some  times  than  at  others.  From  the 
circumstances  of  this  observation,  say  they,  it  is  evi* 
dent  that  tlie  reason  of  this  phenomenon  is  neither  in 
oor  air,  in  the  tube,  in  the  moon,  nor  in  the  spectator's 
eye ;  bat  must  be  looked  for  in  something  existing 
about  the  moon.  An  additional  argument  is  drawn 
from  the  different  appearances  of  the  moon  already 
mentioned  in  total  eclipses,  which  are  supposed  to  be 
owing  to  the  different  constitutions  of  the  lunar  atmo- 
sphere. 

To  the  second  argument  Dr  Long  replies,  that  Sir 
Isaac  Newton  has  shown  {Princip.  prop.  37;  cor.  5.), 
that  the  weight  of  any  body  upon  the  moon  is  but  a 
third  part  of  what  the  weight  of  the  same  would  be 
upon  the  earth  j  now  the  expansion  of  the  air  is  reci- 
procally as  the  weight  that  compresses  it:  the  air, 
therefore,  surrounding  the  moon,  being  pressed  toge- 
ther, by  a  weight,  or  being  attracted  towards  the  centre 
of  the  moon  by  a  force  equal  only  to  one-third  of  that 
which  attracts  onr  air  towards  the  centre  of  the  earth, 
it  thence  follows,  that  the  lunar  atmosphere  is  only 
one-tliird  as  dense  as  that  of  the  earth,  which  is  too 
little  to  produce  any  sensible  refraction  ^f  the  stars 
light.  Other  astronomers  have  contended  that  such 
refrmolion  was  sometimes  very  apparent.  M.  Cassini 
says  that  he  frequently  observed  Saturn,  Jupiter,  and 
the  fixed  stars,  to  have  their  circular  figure  changed  an« 
to  an  elliptical  one,  when  they  approached  eitner  to 
the  BMion's  dark   or  iUominated. limb)  though  they 


own,  that  in  other  occultations  no  such  change  could  Apparent 
be  observed.     With  regard  to  the  fixed  stars,  indeed,    Motioai 
it  has  been  urged,  that  granting  the  moon  to   have     ^^^^ 
an  atmosphere  of  the  same  nature  and  quantity  as  ours,  ^^^^^^ 
no  such  effect  as  a  gradual  diminution  of  light  ought  '^'' « 

to  take  place  \  at  least,  that  we  could  by  no  means  be 
capable  of  perceiving  it.  Our  atmosphere  is  found  to 
be  so  rare  at  the  height  of  44  miles  as  to  be  incapable 
of  refracting  the  rays  of  light.  This  height  is  the 
1 80th  part  of  the  earth's  diameter  j  but  since  clouds 
are  never  observed  higher  than  four  miles,  we  must 
oonclode  that  the  vaporous  or  obscure  part  is  only  one 
1980th.  The  mean  apparent  diameter  of  the  moon 
is  31'  29",  or  1889  seconds :  therefore  the  obscure  parts 
of  her  atmosphere,  when  viewed  from  the  earth,  must 
subtend  an  angle  of  less  than  one  second  }  which  space 
is  passed  over  by  the  moon  in  less  than  two  seconds  of 
time.  It  can  therefore  hardly  be  expected  that  obser* 
vation  should  generally  determine  whether  the  supposed 
obscuration  takes  place  or  not. 

The  third  argument  is  necessarily  inconclusive,  be- 
cause we  know  not  whether  there  is  any  water  in  the 
moon  or  not  \  nor  though  this  could  be  demonstrated, 
would  it  follow  that  the  lunar  atmosphere  answers  no 
other  purpose  than  the  raising  of  water  into  vapourf 
There  is,  however,   a  strong  argument   in  favour  of 
the  existence  of  a  lunar  atmosphere,  taken  from  the      zsj 
appearance  of  a  luminous  ring  round  the  moon  in  the  ^'■mhioas^^ 
tifne  of  solar  eclipses.     In  the  eclipse  of  May  1. 1706, ^|^®^?* 
Captain  Stanyan,  from  Bern  in  Switzerland,  writes,  the  moon, 
that    *'  the    sun  was  totally  darkened  there  for  the  ta  total 
space  of  four  minutes  and  a  half:  that  a  fixed  star  and^^*^"-  - 
planet  appeared  very  bright :  that  his  getting  out  of  the 
eclipse  was  preceded  by  a  blood-red   streak  of  light 
from  his  left  limb,  which  continued  not  longer  than  six 
or  seven  seconds  of  time  >  then  part  of  the  sun^s  disk 
appeared  all  on  a  sudden,  brighter  than  Venus  was  ever 
seen  in  tlie  uight  j  and   in  that  very  instant  gave  light 
and  shadow  to  things  as  strong  as  moon  light  uses  to-^ 
do.**     The  publisher  of  this  account  observes  that  the 
red  streak  of  light  preceding  the  emersion  of  the  sun's > 
body,  is  a  proof  that  the  moon  has  an  atmosphere  \  and 
its  short  continuance  of  five  or  six  seconds  shows  that  its. 
height  is  not  more  than  the  five  or  six  hundredth  part 
of  her  diameter. 

Fatio,  who  obsexved  the  same  eclipse  at  Geneva, 
tells  HS,  that  *^  there  was  seen  during  the  whole,  time 
of  the  total  immersion,  a  whiteness  which  seemed  to 
break  out  from  behind  the  moon,  and  to  encompass 
her  on  all  sides  equally  :  this  whiteness  was  not  well 
defined  on  its  outward  side,  and  the  breadth  of  it  was 
not  a  twelfth  part  of  the  diameter  of  the  moon.  The 
planet  appeared  very  black,  and  her  disk  very  well  de- 
fined within  the  whiteness  which  encompassed  it  about, 
and  was  of  the  same  colour  as  that  of  a  white  crown 
or  halo,  of  about  four  or  five  degrees  in  diametery 
which  accompanied  it,  and  had  the  moon-  for  its  centre* 
A  little  after  the  sun  had  begun  to  appear  again,  the 
whiteness,  and  the  crown  which  had  encompassed  the . 
moon,  did  entirely  vanish.**  *^  I  must  add  (says  Dr 
Long),  that  this  description  is  a  little  perplexed^  ei« 
ther  through  the  fault  of  the  author  or  of  the  trans- 
lator j  for  I  suppose  Fatio  wrote  in  French  :  however, 
it  plainly  appears  by  it  that  the  moon*8  atmosphere  was 
visible,  surrounded  by  a  light  of  larger  extent,  which 
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I  thitik  must  be  that  Idroinotis  appearance  (the  zodiacal 
light)  mentioned  from  Cassini.^*  Flamstead,  who  pub- 
lished this  account,  takes  notice,  that,  according  to 
these  observations,  the  altitude  of  the  moon^s  atmo- 
sphere cannot  be  well  supposed  less  than  1 80  geogra- 
phical miles;  and  that  probably  this  atmosphere  was 
never  discovered  before  the  eclipse,  by  reason  of  the 
smallness  of  the  refraction,  and  the  want  of  proper  ob- 
servations. 

An  account  of  the  same  eclipse,  as  it  appeilred  at 
Zurich,  is  given  by  Dr  Scheuchzer,  in  the  following 
words:  "We  had  an  eclipse  of  the  sun,  which  was 
both  total  and  annular;  total,  because  the  whole  sun 
was  covered  by  the  moon*;  annular,  not  what  is  pro- 
perly so  called,  but  by  refraction :  for  there  appeared 
rdund  the  moon  a  bright  shining,  which  was  owing  to 
the  rays  of  the  sun  refracted  through  the  atmosphere  of 
the  moon.'* 

*  Dom.  Cassini,  from  a  number  of  accounts  sent  him 
from  different  parts,  says,  that  in  all  those  places  where 
it  was  total,  during  the  time  of  total  darkness,  there 
^as  seen  round  the  moon  a  crown  or  broad  circle  of 
pale  light,  the  breadth  whereof  was  about  a  1 2th  part 
of  the  moon's  diafneter  :  that  at  Montpelier,  where  the 
observers  were  particularly  attentive  to  see  if  they 
could  distinguish  the  zodiacal  light  already  mentioned, 
they  took  notice  of  a  paler  light  of  a  larger  ejttent, 
which  surrounded  the  crown  of  light  before  mentioned, 
and  spread  itself  on  each  side  of  it,  to  the  distance  of 
four  degrees.  He  then  mentions  Kepler's  opinion,  that 
the  crown  of  light  which  appears  round  the  mooii  du- 
ring the  total  darkness  in  an  eclipse  of  the  sun  is  caused 
by  some  celestial  matter  surrounding  the  moon,  of  suffi- 
cient density  to  receive  the  rays  of  the  sun  and  send 
them  to  us;  and  that  the  moon  may  have  an  atmo- 
sphere similar  to  that  of  our  earth,  which  may  refract 
the  sun's  light. 

A  total  eclipse  of  tl^e  sun  was  observed  on  the  2 2d 
of  April  O.  S.  in  the  year  171 5,  by  Dr  Halley  at  Lon- 
don, and  by  M.  Looville  of  the  Academy  of  Sciences 
at  Paris.  Dr  Halley  relates,  that  "  when  the  first  part 
of  the  sun  remained  on  his  east  side,  it  grew  very  faint, 
and  was  easily  supportable  to  the  naked  eye  even  through 
the  telescope,  for  above  a  minute  of  time  before  the 
total  darkness ;  whereas,  on  the  contrary,  the  eye  could 
not  endure  the  splendour  of  the  emerging  beams  through 
the  telescope  even  from  the  first  moment.  To  this, 
two  causes  perhaps  concurred  :  the  one,  that  the  pupil 
of  the  eye  did  necessarily  dilate  itself  during  the  dark- 
ness, which  before  had  been  much  contracted  by  look- 
ing on  the  sun :  the  other  that  the  eastern  parts  of 
the  moon,'  having  been  heated  with  a  day  near  as  long 
as  30  of  ours,  roust  of  necessity  have  that  part  of  its 
atmosphere  replete  with  vapours  raised  by  the  so  long 
continued  action  of  the  sun  ;  and,  by  consequence,  it 
was  more  dense  near  the  moon's  surface,  and  more 
capable  of  obstructing  the  siro's  beams  ;  whereas  at 
the  same  time  the  western  edge  of  the  moon  had  suf- 
fered aS  long  a  night,  during  which  there  might  fall  in 
dews  all  the  ya pours  that  were  raised  in  the  preceding 
long  day ;  and  for  that  reason,  that  that  part  of  its 
atmosphere  might  be  seen  much  more  pure  and  trans- 
parent. 

*'  About  two  minutes  before  the  total  immersion, 
the  remaining  part  of  the  sun  was  reduced  to  a  very 
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fine  horn,  whose  extremities  seemed  to  lose  their  acote-   Appaieat 
ness,  and  to  become  round  like  stars ;   and  for  the    MoUoot 
space  of  about  a  quarter  of  a  minute  a  small  piece  of     ^'  ^ 
the  southern  horn  of  the  eclipse  seemed  to  be  cot  off     SjSJj 
from  the  rest  by  a  good  interval,  and  appeared  like  an  j 

oblotig  star  roniided  at  both  ends ;  which  appearance 
would  proceed  from  no  other  cause  but  the  inequalities 
of  the  moon's  surface ;  there  being  some  elevated  parts 
thereof  near  the  moon's  southern  pole,  by  whose  inter*  « 

position  part  of  that  exceedingly  fine  filament  of  light 
was  intercepted.  A  few  seconds  before  the  sun  was 
totally  hid,  there  discovered  itself  round  the  moon  a 
luminous  ring,  about  a  digit,  or  perhaps  a  tenth  part  of 
the  moon's  diameter  in  breadth.  It  was  of  a  pale  white- 
ness, or  rather  of  a  pearl  colour,  seeming  to  me  a  little 
tinged  with  the  colour  of  the  iris,  and  to  be  concentric 
with  the  moon ;  whence  I  concluded  it  the  moon's  at- 
mosphere. But  the  great  height  of  it,  far  exceeding 
that  of  our  earth's  atmosphere,  and  the  observations  of 
some  who  found  the  breadth  of  the  ring  to  increase  oa 
the  west  side  of  the  moon  as  the  emersion  approached, 
together  with  the  contrary  sentiments  of  those  whose 
judgments  I  shall  always  revere,  make  me  less  con- 
fident, especially  in  a  matter  to  which  I  gave  not  all  the 
attention  requisite.  ^^^ 

*^  Whatever  it  was,  the  ring  appeared  much  brighter  Flatliec  of 
and  whiter  near  the  body  of  the  moon  than  at  a  di-  %ht  ap- 
stance  from  it;  and  its  outward  circumference,  ^^''^l* §^?f  £l-> 
was  ill  defined,  seemed  terminated  only  by  the  extreme  i^y^^  ^^ 
rarity  of  the  matter  of  which  it  was  composed,  and  in  bkmii. 
all  respects  resehibled  the  appearance  of  an  enlightened 
atmosphere  seen  from  far :  but  whether  it  belonged  to 
the  sun  or  moon,  I  shall  not  pretend  to  determine. 
During  the  whole  time  of  the  total  eclipse,  I  kept  my 
telescope  constantly  fixed  on  the  moon,  in  order  to  ob- 
serve what  might  occur  in  this  uncommon  appearance  ; 
and  I  saw  perpetual  flashes  or  coruscations  of  light, 
which  seemed  for  a  moment  to  dart  out  from  behind 
the  moon,   now   here,,  now^  there,   on  all   sides,   but    • 
more  especially  on  the  western  side,  a  little  before  the 
emersion  ;  and  about  two  or  three  seconds  before  it,  on 
the  same  western  side,  where  the  son  was  just  coming  - 
out,  a  long  and  very  narrow  streak  of  dnsky  but  strong 
red  light  seemed  to  colour  the  dark  edge  of  the  moon, 
though  nothing  like  it  had  been  seen  immediately  afUr 
the  immersion.   But  this  instantly  vanished  after  the  ap- 
pearance of  the  son,  as  did  also  the  aforesaid  lumi- 
nous ring."  .  .  .  tz6 

Mr  Lduville  relates,  that  a  luminous  ring  of  a  silver  Mr  Lou- 
colour  appeared  round  the  moon  as  soon  as  the  sun  was^le**  o<»* 
entirely  covered  by  her  disk,  and  disappeared  the  mo-***^***"**' 
ment  he  recovered  his  light;  and  this  ring  was  bright- 
est near  the  moon,  and  grew  gradually  fainter  towards 
its  outer  circumference,  where  it  was,  however,  de- 
fined ;  that  it  was  not  equally  bright  all  over,  hot  had 
several  breaks  in  it :  but  he  makes  no  doubt  of  its  be- 
ing occasioned  by  the  moon's  atmosphere,  and  thinks 
that  the  breaks  in  it  were  occasioned  by  the  mountains 
of  the  moon  ;  he  says  also,  that  this  ring  had  the 
moon,  and  not  the  sun,  for  its  centre,  during  the  whole 
time  of  its  appearance.  Another  proof  brought  by 
him  of  the  moon  having  an  atmosphere  is,  that,  to- 
wards the  end  of  the  total  darkness,  there  was  seen  or 
that  side  of  the  moon  on  which  the  sun  was  going  to 
appear,  a  piece  of  a  circle,  of  a  lively  red^  which  might 

be 
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Apptrent  ^  oWittg  id  the  TtA  rata  that  are  least  refrangible  be« 

Motion!    ing  transmitted  throagh  the  moon^  atmosphere  in  the 

of  the     greatest  quantity  :  and  that  he  might  be  assured  this 

^^*°      redness  did  not  proceed  from  the  glasses  of  his  telescope, 

V  he  took  care  to  bring  the  red  part  into  the  middle  of 

it7  his  glasseSb 
UghtaiDg  He  lays  great  stress  on  the  streaks  of  light  which  he 
'""rt!*||*^^  saw  dart  instantaneously  from  different  places  of  the 
in  the^  *  moon  during  the  time  of  total  darkness,  but  chiefly 
near  the  eastern  edge  of  the  disk :  these  he  takes  to  be 
lightning,  such  as  a  spectator  would  see  flashing  from 
the  dark  hemisphere  of  the  earth,  if  be  were  placed 
upon  the  moon,  and  saw  the  earth  come  between  him- 
self and  the  sun.  *'  Now  (sa^s  Dr  Long)  it  is  highly 
probable,  that  if  a  man  had,  at  any  time,  a  view  of 
that  half  of  the  earth  where  it  is  night,  he  would  see 
lightning  in  some  part  of  it  or  other/*  Louville  farther 
observes,  that  the  most  mountainous  countries  are  most 
liable  to  tempests  j  and  that  mountains  being  more  fre- 
iiTViri;  V^^^^  '^^  ^^^  moon,  and  higher^  than  on  earth*,  thun- 
'  der  and  lightning  must  be  more  frequent  there  than 
with  us }  and  that  the  eastern  side  of  the  moon  would 
be  most  subject  to  thunder  and  lightning,  those  parts 
haying  been  heated  by  the  son  for  half  the  month 
immediately  preceding.  It  must  h^re  be  observed,  that 
Halley,  in  mentioning  these  flashes,  says  they  seemed 
to  come  from  behind  the  moon  ^  and  Louville,  though 
he  says  they  came  sometimes  from  one  part  and  some- 
times from  another,  owns,  that  he  himself  only  saw 
them  near  the  eastern  part  of  the  disk  ;  and  that,  not 
knowing  at  that  time  what  it  was  that  he  saw,  he  did 
not  take  notice  whether  the  same  appearance  was  to 
be  seen  on  other  parts  of  the  moon  or  not.  He  tells 
us,  however,  of  an  English  astronomer,  who  presented 
the  Royal  Society  with  a  draught  of  what  he  saw  in 
the  moon  at  the  time  of  this  eclipse  ^  from  which  Lou- 
ville seems  to  conclude,  that  lightnings  had  been  ob- 
served by  that  astronomer  near  the  centre  of  the  moon^s 
.  •  disk.  **  Now  (says  Mr  Long)  thunder  and  lightning 
would  be  a  demonstration  of  the  moon  having  an  at- 
mosphere similar  to  ours,  wherein  vapours  and  ezhala- 
tibtos  may  be  supported,  aud  furnish  materials  for 
clouds,  storms,  and  tempests.  But  the  strongest  proof . 
brought  by  Louville  of  the  moon  having  an  atmosphere 
is  this,  that  as  soon  as  the  eclipse  began,  those  parts  of 
the  sun  which  were  going  to  be  hid  by  the  moon  grew 
sensibly  palish  as  the  former  came  n^ar  them,  suffering 
beforehand  a  kind  of  imperfect  eclipse  or  diminution  of 
light  J  this  would  be  owing  to  nothing  else  but  the 
atmosphere  of  the  moon,  the  eastern  part  whereof 
is8  going  before  her  reached  the  sun  before  the  moon  did. 
G^reat  As  to  the  great  height  of  the  lunar  atmosphere,  which 

bein^t  of  ffom  the  breadih  of  the  luminous  ring,  being  about  a 
^^^^^  whole  digit,  would  upon  a  calculation  pome  out  J  80 
acoounted  i^ilcs,  above  three  times  as  high  as  the  atmosphere  of 
for.  the  earth,  Louville  thinks  that  no  objection  j  since  if 

the  moon  were  surrounded  with  an  atmosphere  of  the 
same  nature  with  that  which  encompasses  the  earth,  the 
gravitation  thereof  towards  the  moon  would  be  but  one 
third  of  that  of  our  atmosphere  towards  the  earth  j  and 
consequently  its  expansion  would  make  the  height  of  it 
three  times  as  great  from  the  moon  as  is  the  height  of 
our  atmosphere  from  the  earth.'* 

The  same  luminous  ring  has  been  observed  in  other 

total  eclipses,  and  even  in  such  as  are  annular,  though 
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without  the  luminous  streaks  or  flashes  of  lightning  Apparent 
above-mentioned  j  it  is  even  taken  notice  of  by  Plutarch :    Woiions 
however,  some  members  of  the  academy  at  Paris  have  y^^  *^^|y 
endeavoured  to   account   for  both    these   phenomena    so^i^g. 
without  having  recourse  to  a  lunar  atmosphere  5  and   ■     v"  ** 
for  this  purpose  they  made  the  following  experiments:       i^p 
The  image  of  the  sun  coming  through  a  small  hole  in-  These  phe« 
to  a  darkened  room,  was  received  upon  a  circle  of  wood  nomena 
or  metal  of  a  diameter  a  good  deal  larger  than  that  o^ ^^o^ntcd 
the  sun's  image  ^  then  the  shadow  of  this  opaque  circle  f^,^ 
was  cast  upon  white  paper,  and  there  appeared  round  it, 
on  the  paper,  a  luminous  circle  such  as  that  which  sur- 
rounds the  moon.     The  like  experiment  being  made 
with  a  globe  of  wood  and  with  another  of  stone  not  po- 
lished, the  shadows  of  both  these  cast  upon  paper  were 
surrounded  with   a  palish   light,  most  vivid  near  the 
shadows,  and  gradually  more  diluted  at  a  distance  from 
them.    They  observe  also,  that  the  ring  round  the  moon 
was  seen  in  the  eclipse  of  1706  by  Wurzelbaur,  who 
cast  her  shadow  upon  white  paper.     The  same  appear- 
ance was  observed  on  holding  an  opaque  globe  in  the 
sun,  so  as  to  cover  his  whole  body  from  the  eve ;  for, 
looking  at  it  through  a  smoked  glass,  in  order  to  pre- 
vent the  eye  from  being  hurt  by  the  glare  of  light  it 
would  otherwise  be  exposed  to,  the  globe  appeared  with  , 

a  light  resembling  that  round  the  moon  in  a  total  eclipse 
of  the  sun. 

Thus  they  solve  the  phenomenon  of  the  ring  seen 
round  the  moon  by  the  inflection,  or  diffraction  as  they 
call  it,  of  the  solar  rays  passing  near  an  opaque  sub- 
stance. As  for  the  small  streaks  of  light  above-men- 
tioned, and  which  are  supposed  to  be  lightning,  they 
explain  these  by  an  hypothesis  concerning  the  cavities 
of  the  moon  themselves  ^  which  they  consider  as  con- 
cave mirrors  reflecting  the  light  of  the  sun  nearly  to  the 
same  point ;  and  as  these  are  continuallv  changing  their 
situation  with  great  velocity  by  the  moon's  motion  from 
the  sun,  the  light  which  any  oue  of  them  sends  to  our 
eye  is  seen  but  for  a  moment.  This,  however,  will 
not  account  for  the  flashes,  if  any  such  there  are,  seen 
near  the  centre  of  the  disk,  though  it  does,  in  no  very 
satisfactory  manner,  account  for  those  at  the  edges.  ^^^ 

It  has  already  been  observed,  that  the  occultations  of  Occulta* 
the  fixed  stars  and  planets  by  the  moon,  in  general  hap-  lions  of  tlia 
pen  whliout  any  kind  of  refraction  of  their  light  by  ^*^*}^***" 
the  lunar  atmosphere.      The  contrary,  however,,  '^^•inoon* 
sometimes  been  observed,  and  the  stars  have  been  seen 
manifestly  to  change  their  shape  and  colour  on  going 
behind  the  moon's  disk.     An  instance  of  this  happen- 
ed on  the  28th  of  June  N.  S.  in  the  year  1715,  when 
an  occultation  of  Venus  by  the  moon  happened  in  the 
day-time.     Some  astronomers  in  France  observing  this 
with  a  telescope,  saw  Venus  change  colour  for  about  a 
minute  before  she  was  hid  by  the  moon  ;  and  the  same    • 
change  of  colour  was  observed  immediately  after  her 
emersion  from  behind   the  disk.      At  both  times  the 
edge  of  the  disk  of  Venus  that  was  nearest  the  moon 
appeai-ed  reddish,  and  that  which  was  most  distant  of  a 
bluish  colour.      These   appearances,  however,   which 
might  have  beeu  taken  for  proofs  of  a  lunar  atmo* 
sphere,  were  supposed  to  be  owing  to  the  observers  ha- 
ving directed  the  axis  of  their  telescopes  towards  the 
moon.    This  would  necessarily  cause  any  planet  or  star 
near  the  edge  of  the  moon's  disk  to  be  seen  through 
those  parts  of  the  glasses  which  are  near  their  circum- 
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ference,  and  conseqnentlj  to  appear  coloured.  This 
was  evidently  the  case  from  other  observations  of  an 
occultation  of  Jupiter  by  the  moon  the  same  year, 
when  no  such  appearance  of  refraction  could  be  per- 
ceived while  he  was  kept  in  the  middle  of  the  tele- 
scope. Maraldi  also  informs  us,  that  he  had  observed 
before  this  two  other  occultations  of  Venus  and  one 
of  Jupiter  ^  and  was  always  attentive  to  see  whether 
those  planets  changed  their  figure  or  colour  either  up- 
on the  approach  of  the  moon  to  cover  them,  or  at 
their  first  coming  again  into  sight ;  but  never  could 
perceive  any  such  thing.  Nor  could  he,  in  a  great 
number  of  occultations  of  the  fixed  stars,  perceive 
the  smallest  apparent  change  in  any  of  them,  except- 
ing once  that  a  fixed  star  seemed  to  increase  its  di- 
stance a  little  from  the  moon  as  it  was  going  to  be  co- 
vered by  her  J  but  this,  he  suspected,  might  be  owing 
to  his  telescope  being  directed  so  as  to  have  the  star 
seen  too  far  from  the  middle  of  its  aperture.  He  con« 
etudes,  therefore,  that  the  moon  has  no  atmosphere : 
and  he  remarks;  that  at  Montpelier,  perhaps  because 
the  air  is  clearer  there  than  at  London,  the  luminous 
ring  round  the  moon  appeared  much  larger  than  at 
London  ^  that  it  was  very  white  near  the  moon,  and 
gradually  decreasing  in  brightness,  formed  round  her 
a  circular  area  of  about  eight  degrees  in  diameter. 
If,  says  he,  this  light  was  caused  by  the  atmosphere  of 
the  moon,  of  what  a  prodigious  extent  must  that  at« 
mosphere  be  ? 

We  have  related  all  these  opinions  at  full  length,  in 
order  to  put  our  readers  in  possession  of  the  arguments 
that  have  been  advanced  upon  this  subject^  but  it  is 
now  generally  admitted,  and  indeed,  scarcely  can  be 
denied,  that  the  atmosphere  of  the  moon,  if  it  really 
has  any,  is  almost  entirely  insensible. 

From  the  spots  upon  the  moon^s  disk  it  has  been  as- 
certained, that  the  same  hemisphere  of  that  luminary 
is  always  directed  towards  the  earth.  Hence  it  follows 
that  she  turns  round  her  axis  once  during  every  revolu- 
tion round  the  earth. 

Exact  observations  have  ascertained  that  slight  va- 
rieties take  place  respecting  the  appearances  of  the 
moon's  disk.  The  spots  are  observed  alternately  to 
approach  towards  and  recede  from  the  edge  of  the 
moon.  Those  that  are  very  near  the  edge  appear  and 
disappear  alternately,  making  periodical  oscillations, 
which  are  distinguished  by  the  name  of  the  libration  of 
the  moon.  To  form  a  precise  idea  of  the  nature  of  this 
libration,  we  must  consider  that  the  disk  of  the  moon, 
seen  from  the  centre  of  the  earth,  is  terminated  by  the 
circumference  of  a  great  circle  of  the  moon,  perpendi- 
cular to  a  line  drawn  from  the  earth's  centre  to  that 
of  the  moon.  The  lunar  hemisphere  is  projected  upon 
the  plane  of  this  circle  turned  towards  the  earth, 
and  its  appearances  are  due  to  the  movements  of  ro- 
tation of  that  body  relative  to  its  radius  vector.  If  the 
moon  did  not  revolve  round  her  axis,  this  radius  vector 
would  describe  a  great  circle  on  the  moon's  surface,  all 
the  points  of  which  would  present  themselves  succes- 
sively to  us.  But  the  moon,  revolving  in  the  same  time 
that  this  radius  vector  describes  the  great  circle,  always 
keeps  the  same  point  of  the  circle  nearly  upon  the  ra- 
dios, and  of  course  the  same  hemisphere  turned  towards 
the  earth*     The  inequalities  of  her  motion  produce  the 
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slight  variations  in  her  appearance :   for  the  roiatioa  Appafcat 
of  the  moon  does  not  partake  sensibly  of  these  irregula-    Motioai 
rities.     Hence  it  varies  somewhat  relatively  to  the  ra-      ^^  ^ 
dius  vector,  which  accordingly  cots  successively  differ-  ~^]^y 
ent  points  of  the  surface.     Of  course  the  globe  of  the 
moon  makes  oscillations  relatively  to  that  radios  corr^ 
spending  to  the  inequalities  of  her  motions,  which  al- 
ternately conceal  from  our  view  and  discover  to  us 
some  parts  of  her  surface. 

Farther :  the  axis  of  rotation  of  the  moon  is  not  ex* 
actly  perpendicular  to  the  plane  of  her  orbit.  If  we 
suppose  the  position  of  this  axis  fixed,  daring  a  revela- 
tion of  the  moon  it  inclines  more  or  less  to  the  radius 
vector,  so  that  the  angle  formed  by  these  two  lines  is 
acute  during  one  part  of  her  revolution,  and  obtose  du* 
ring  another  part  of  it.  Hence  the  poles  of  rotation 
are  alternately  visible  from  the  earth,  and  those  parts  of 
her  surface  that  are  near  these  poles. 

Besides  all  this,  the  observer  is-  not  placed  at  the 
centre  of  the  earth,  but  at  its  surface.  It  is  the  radius 
drawn  from  his  eye  to  the  centre  of  the  moon,  which 
determines  the  middle  point  of  her  visible  hesusphere. 
But  in  consequence  of  the  lunar  parallax,  it  is  obvious 
that  this  radius  most  cot  the  surface  of  the  moon  in 
points  sensibly  different  according  to  the  height  of  that 
luminary  above  the  horizon.  All  these  causes  concur 
to  produce  the  libration  of  the  moon,  a  phenomenon 
which  is  merely  optical,  and  not  connected  with  her 
rotation,  which  relatively  to  us  is  perfectly  equable,  or 
at  least  if  it  be  subjected  to  any  irregularities,  they  are 
too  small  to  be  observed. 

This  is  not  the  case  with  the  variations  in  the  plane  Ttwei^  «r 
of  the  moon's  equator.  While  endeavouring  to  de-it» 
termine  its  position  by  the  lunar  spots,  Cassini  was  led 
to  this  remarkable  conclusion,  which  includes  the  whole 
astronomical  theory  of  the  real  libration  of  that  lumi- 
nary. Conceive  a  plane  passing  through  the  centre  of 
the  moon  perpendicular  to  her  axis  of  rotation,  and  of 
course  coinciding  with  the  plane  of  her  equator  ^  con* 
ceive  a  second  plane,  parallel  to  the  ecliptic,  to  pass 
through  the  same  centre  \  and  also  a  third  plane,  which 
is  the  mean  plane  of  the  lunar  orbit :  these  three  planes 
have  a  common  intersection  j  the  second,  placed  be- 
tween the  two  others,  forms  with  the  first  an. angle  of 
1^.503,  and  with  the  third  an  angle  of  5^.14692  % 
therefore  the  intersections  of  the  lunar  equator  with 
the  ecliptic  coincide  always  with  the  mean  nodes  of  the 
lunar  orbit,  and  like  them  have  a  retrograde  motion, 
which  is  completed  in  the  period  of  6793.3009  days. 
During  that  interval  the  two  poles  of  the  equator  and 
lunar  orbit  describe  small  circles  parallel  to  the  eclip- 
tic, enclosing  between  them  the  pole  of  the  ecliptic,  so 
that  these  three  poles  are  constantly  upon  a  great  circle 
of  the  heaven]^  sphere. 

Chap.  IIL  Of  the  Plamtu 

Amidst  the  infinite  variety  of  stars  which  occupy  n 
place  in  the  sphere  of  the  heavens,  and  which  occupy 
nearly  the  same  relative  position  with  respect  to  each 
other,  there  are  eight  which  may  be  observed  to  move 
in  a  very  complicated  manner,  but  following  cer- 
tain precise  laws,  for  they  always  commence  the  tame 
motions  again  after  every  period*     The  motions  of 

these 
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iMinat  these  stars,  esHed  planets,  constitute  one  of  the  princi- 
Motiou   pal  objects  of  astronomy.     These  planets  are  called 

Il^^lj  I.  Mercury. 

2.  Venus. 

3.  Mars. 

4.  Ceres, 
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5.  Pallas. 

6.  Jupiter. 

7.  Saturn. 

8.  Herschel. 


Mercury  and  Venus  never  separate  from  the  sun  farther 
than  certain  limits  ^  the  rest  separate  to  all  the  possible 
angular  distances.  The  movements  of  all  these  bodies* 
are  included  in  a  zone  of  the  heavenly  sphere  called 
the  ssodwc*  This  zone  is  divided  into  two  equal  parts 
by  the  ecliptic.  Its  breadth  was  formerly  considered  as 
only  about  16^  j  but  it  must  he  much  increased  if  the 
orbits  of  Ceres  and  Pallas,  the  two  newly  discovered 
planets,  are  to  be  comprehended  in  it^  It  will  be  pro* 
per  to  consider  the  motions  and  appearances  of  each  of 
these  planets.  This  will  be  the  subject  of  the  follow- 
ing sections. 

Sect.  I.  0/ Mercury. 

Mercury  is  a  small  star,  but  emits  a  very  bright 
white  light :  though,  by  reason  of  his  always  keeping 
near  the  sun,  he  is  seldom  to  be  seen  }  and  when  he 
does  make  his  appearance,  his  motion  towards  the  sun 
is  so  swift,  that  he  can  only  be  discerned  for  a  short 
time.  He  appears  a  little  alter  sunset,  and  again  a  little 
135  before  sunrise. 
His  appar.  Mercury  never  goes  to  a  greater  distance  from  the 
aCBotioav.gQQ  ^jj^n  about  27^.5  'y  so  that  he  is  never  longer  in 
setting  after  the  sun  than  an  hour  and  50  mindtes; 
nor  does  he  ever  rise  sooner  than  i  hour  and  50  mi- 
pates  before  that  luminary.  Very  frequently,  he  goes 
so  near  the  sun  as  to  be  lost  altogether  in  bis  rays. 
When  he  begins  to  make  bis  appearance  in  the  even- 
ing after  suifset,  he  can  scarcely  at  £rst  be  distinguish* 
ed  in  the  rays  of  the  twilight.  But  the  planet  disen- 
gages itself  more  and  more,  and  is  seen  at  a  greater  di- 
stance from  the  8un  every  successive  evening  ^  and  hav- 
ing got  to  the  distance  of  about  22^.5,  it  begins  to  re- 
turn again.  During  this  interval,  the  motion  of  Mer- 
cury referred  to  the  stars  is  direct;  hot  when  it  ap- 
proaches within  18^  of  the  sun  it  appears  for  some  time 
stationarv ;  and  then  its  motion  begins  to  be  retro- 
grade. The  planet  continues  to  approach  the  sun,  and 
at  last  plunges  into  his  rays  in  the  evening,  and  disap- 
pears. Soon  after,  it  may  be  perceived  in  the  morn- 
ing, before  sunrise,  separating  farther  and  farther  from 
tJie  sun,  his  motion  being  retrograde,  as  before  he  dis- 
appeared. At  the  distance  of  18^  it  becomes  station- 
ary,  and  assumes  a  direct  motion,  continuing,  however, 
to  separate  till  it  conies  to  22.5^  uf  distance ;  then  it  re- 
tarns  again  to  the  sun,  plunges  into  his  rays,  and  ap- 
pears soon  after  In  the  evening,  after  sunset,  to  repeat 
the  same  career.  The  angular  distance  from  the  sun, 
which  the  planet  reaches  on  both  sides  of  that  lumina- 
ry, varies  from  16°  to  nearly  28°. 

The  duration  of  a  complete  oscillation,  or  the  inter- 
val of  time  that  elapses  before  the  planet  returns  again 
to  the  point  from  which  it  set  out,  varies  also  from 
100  to  130  days.  The  mean  arc  of  his  retrogradation 
is  ahout  I3t^>  its  mean  duration  23  days.  But  the 
quantity  differs  greatly  in  different  retrogradations. 
In  genera],  the  laws  of  the  movements  of  Mercury  are 
very  oomplicated }  he  does  not  Biove  exactly  in  the 


plane  of  the  ecliptic  \  sometimes  he  deviates  from  It  Apparciii 
more  than  5°.  Motioiis 

Some  considerable  time  must  have  elapsed   before  -a^^^^, 
astronomers  suspected  that  the  stars  which  were  seen    ^^J^/ 
approaching  the  sun  in  the  evening  and  in  the  morning  ■ 
were  one  and  the  same*     The  circumstance,  however, 
of  the  one  never  being  seen  at  the  same  time  with  the 
other  would  gradually  lead  them  to  the  right  conclu- 
sion. ^  ,2^ 

The  apparent  diameter  of  Mercury  varies  as  well  asDiametv. 
that  of  the  sun  and  moon,  and  this  variation  is  obvious- 
ly connected  with  his  position  relatively  to  the  sun,  and 
with  the  direction  of  his  movement.  The  diameter  is 
at  its  minimum  when  the  planet  plunges  into  the  solar 
rays  in  the  morning,  or  when  it  disengages  itself  from 
them :  it  is  at  its  maximum  when  the  planet  plunges 
into  the  solar  rays  in  the  evening,  or  when  it  disenga- 
ges itself  from  them  in  the  evening ;  that  is  to  say, 
when  the  planet  passes  the  sun  in  its  retrograde  mo- 
tion, its  diameter  is  the  greatest  possible  ;  when  it  pas- 
ses the  sun  in  its  direct  motion,  it  is  the  smallest  pos- 
sible ;— and  the  mean  length  of  the  apparent  diameter 
of  Mercury  is  1 1'\  ,  ^^ 

Sometimes,  when  the  planet  disappears  during  its  Nature, 
retrograde  motion,  that  is  to  say,  when  it  plunges  into 
the  sun's  rays  in  the  evening,  it  may  be  seen  crossing 
the  sun  under  the  form  of  a  black  spot,  which  describes 
a  chord  along  the  disk  of  the  sun.  This  black  spot  is 
recognised  to  be  the  planet  by  its  position,  its  apparent 
diameter,  and  its  retrograde  motion.  These  transits  of 
Mercury,  as  they  are  termed,  are  real  annular  eclipses 
of  the  sun :  they  demonstrate  that  the  planet  is  an 
opaque  body,  and  that  it  borrows  its  light  from  the 
sun.  When  examined  by  means  of  telescopes  magni- 
fying about  200  or  300  times,  he  appears  equally  lu- 
minous throughout  his  whole  surface,  without  the  least 
dark  spot.  But  he  exhibits  the  same  difference  of  phases 
with  the  moon,  being  sometimes  horned,  sometimes  gib- 
bous, and  sometimes  shining  almost  with  a  round  face^ 
though  not  entirely  full,  because  his  enlightened  side  is 
never  turned  directly  towards  us  *,  but  at  all  times  per- 
fectly well  deGned  without  any  ragged  edge,  and  perfect- 
ly bright.  Like  the  moon,  the  crescent  is  always  turn- 
ed towards  the  sun.  These  different  phases  throw  con- 
siderable light  on  the  orbit  of  Mercury. 

Sect.  II.  0/  Venus. 

Venus,  the  most  beautiful  star  in  the  heavens,  known 
by  the  names  of  the  morning  and  evening  star^  likewise 
keeps  near  the  sun,  though  she  recedes  from  him  al- 
most double  the  distance  of  Mercury.  She  is  never 
seen  in  the  eastern  quarter  of  the  heavens  when  the  sun 
is  in  the  western ;  but  always  seems  to  attend  him  in 
the  evening,  or  to  give  notice  of  his  approach  in  the 
morning. 

The  planet  Venus  presents  the  same  phenomena  with 
Mercury  ;  but  her  different  phases  are  much  more  sen- 
sible, her  oscillations  wider,  and  of  longer  duration. 
Her  greatest  distance  from  the  sun  varies  from  45^  to 
nearly  48°,  and  the  mean  duration  of  a  complete  oscil- 
lation is  584  days.  -  ^  g 

Venus  has  been  sometimes  seen  moving  across  tbcHerappar. 
sun*s  disk  in  the  form  of  a  round  black  spot,  with  anentmotioni. 
apparent  diameter  of  about  59".     A  few  days  after 
this  has  been  observed,  Venus  is  seen  in  the  morning, 
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Apparent  ^^^t  of  the  son,  in  the  form  of  a  fine  crescent,  with 
Motions  the  convexity  turned  toward  the  sun.  She  moves  gra- 
of  th«  dually  westward  with  a  retarded  motion,  and  the  cres- 
Bod*^°  cent  becomes  more  full.  In  about  ten  weeks  8he  has 
moved  46°  we^t  of  the  son,  and  is  now  a  semicircle, 
and  lier  diameter  is  26".  She  is  now  stationary.  She 
then  moves  eastward ^ with  amotion  gradually  accele- 
rated, and  overtakes  the  sna  about  94  months  after 
having  been  seen  on  his  disk.  Some  time  after,  slie 
is  seen  in  the  evening,  east  of  the  sun,  rourtd,  but  very 
small.  She  moves  eastward,  and  increases  in  diame- 
ter, but  loses  of  her  roundness,  till'  she  gets  about  46* 
east  of  the  sun,  when  she  is  again  a  semicircle.  She 
now  moves  westwards,  increasmg  in  diameter,  but  be- 
coming a  crescent  like  the  waning  moon ;  and,  at  last, 
after  a  period  of  nearly  584  days,  comes  again  into 
conjunction  with  the  sun  with  ao  apparent  diameter 
of  59". 

The  mean  arc  of  her  retrogradation  is  about  16^, 
and  its  mean  duration  is  42  days.  She  does  not  move 
exactly  in  the  plane  of  the  ecliptic,  but  deviates  from 
il  several  degrees.  Like  Mercury,  she  sometimes  cros- 
ses the  sun^s  disk.  The  duration  of  these  transits,  as  ob- 
served from  different  parts  of  the  earth^s  surface,  are 
very  different :  this  is  owing  to  the  parallax  of  V«nu8, 
in  consequence  of  which  difierent  observers  refer  to  dif- 
ferent parts  of  the  sun^s  disk,  and  see  her  de8i;ribe  dif- 
ferent chords  on  that  disk.  In  the  transit  which  hap- 
pened in  1769,  the  difference  of  its  duration,  as  ob- 
served at  Otaheite  and  at  Wardhuys  in  Lapland,  a- 
mounted  to  23  m.  10  sec.  This  difference  gives  ns  the 
parallax  of  Venus,  and  of  course  her  distance  from  the 
earth  during  a  conjunction.  The  knowledge  of  this 
parallax  enables  us,  by  a  method  to  be  afterwards  de- 
scribed, to  ascertain  that  of  the  sun,  and  consequently 
to  discover  its  distance  from  the  earth. 

The  great  variations  of  the  apparent  diameter  of 
Venus  demonstrates  that  her  distance  from  the  earth  is 
exceedingly  variable.  It  is  largest  when  the  planet 
passes  over  the  surface  of  the  sun.  Her  mean  apparent 
diameter  is  58". 
nDvofution  From  the  movement  of  certain  spots  upon  the  sur- 
round her  face  of  Venus,  it  has  been  concluded  that  she  revolves 
•>i9'  round  her  axis  once  in  24  hours  ;  but  this  requires  to 

be  corrected  by  future  observations.  It  is  extremely 
difficult  to  perceive  or  examine  these  spots  in  our  cli- 
mate. The  subject  merits  the  attention  of  astrono- 
mers farther  to  the  south,  in  more  favourable  circum- 
stances. The  following  detail  will  show  the  uncer- 
tainty which  has  prevailed  among  astronomers  respect- 
ing these  spots. 
9pDti  when  ^^  Long  informs  us,  that  the  earliest  account  be 
bad  met  with  ef  any  spots  seen  by  means  of  the  tele- 
scope on  the  disk  of  Venus  was  in  a  collection  of  let- 
ters printed  at  Paris  in  1665,  in  one  of  which  Mr 
Aozout  relates  bis  having  received  advice  from  Poland 
that  Mr  Burratini  had,  by  means  of  large  telescopes, 
seen  spots  upon  the  planet  Venus  similar  to  those  upon 
the  moon.  In  1667,  Cassini,  in  a  letter  to  Mr  Petit, 
mentions  bis  having  for  a  long  time  carefully  observed 
Venus  through  an  excellent  telescope  made  by  Campa- 
.ni,  in  order  to  know  whether  that  planet  revolved  on 
its  axis  or  not,  as  he  had  before  found  Jupiter  and 
Mars  to  do.  But  though  he  then  observed  some  spots 
oyoQ  ii«r,^  he  says,  that  even  when  the  air  was  quiet 
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and  clear,  they  appeared  faint,  irregular,  'and  not  well  Appattat 
defined  ^  so  that  it  was  difficult  to  have  such  a  distinct    Motioat 
view  of  any  of  them  as  to  be  certain  that  it  was  the 
same  spot  which  was  seen  again  in  any  subsequent  ob- 
servation ;  and  this  difficulty  was  increased,  in  the  first 
place,  when  Venus  was  in  her  inferior  semicircle  $  be- 
cause at  that  time  she   must  be   viewed   through  the 
thick  vapours  near  the  horizon  \  though  otherwise   it 
was  most  proper,  on  account  of  her  being  then  nearest 
to  us.     In  the  second  place,  if  we  would  observe  her- 
at  some  height  above  those  vapours,  it  could. only  be 
for  a  short  time  j  and  thirdly,  when  she  is  low  in  her 
inferior  circle,  and  at  that  time  nearest  the  earth,  the 
enlightened  part  of  her  is  too  small  to  discover  aHy 
motion  in  it.     He  was  therefore  of  opinion,  that  he 
should  succeed  better  in  his  observations  when  the  pla- 
net was  about  its  mean  distance  from  us,  showing  about 
one  half  of  her  enlightened  hemisphere  ^  at  which  time 
also  he  could  observe  her  for  a  much  longer  time  above 
the  gross  atmospherical  vapours.    His  first  appearance 
of  success  was  October  14.  1666,  at  three  quarters  past 
five  in  the  evening  \  when   he  saw  a  bright  spot  (fig. 
37.),  but  could  not  then  view  that  spot  long  enough 
to  draw  any  inference  concerning  the  planet^s  motion. 
He  had  no  farther  success  till  the  2oth  of  April  the 
following  year  ^  when,  about  a  quarter  of  an  hour  be- 
fore sunrise,  he  began  again  to  perceive  on  the  disk  of 
Venus,  now  about  half  enlightened,  a  bright  part  near 
the  section,  distant  from  the  southern  horn  a  little  more 
than  a  fourth  part  of  the  diameter  of  the  disk,  and  near 
the  eastern  edge.     He  took  notice  also  of  a  darkish 
oblong  spot  nearer  to  the  northern  than  the  southern 
horn  :  at  sunrise  the  bright  part  was  advanced  farther 
from  the  southern  horn  than  when  he  first  observed  it ;  wulil^ 
but  though  he  was  pleased  to  find  that  he  had  now  a  ^^^n^  ^^^^^ 
convincing  proof  of  the  planet^s  motion,  he  was  sur-  to  fliore 
prised  that  the  spots  moved  from  south  to  north  in  thefv^*"!  >Mtk 
lower  part  of  the  disk,  and  from  north  to  south  in  the*®  tt*"^ 
upper  part  3  a  kind  of  motion  of  which  we  have  no  ex- 
ample except  in  the  librations  of  the  moon*   This,  how- 
ever, was  occasioned  by  the  situation  of  the  planet's  axis. 
Cassini  expected  to  have  fonnd  the  rotation  of  Venns 
similar  to  that  of  Jupiter  and  Mars,  both  of  which  have 
their  axis  perpendicular  to  their  respective  orbits,  and 
turn  round  according  to  the  order  of  the  signs ;  so  that 
in  each  of  them  the  motion  of  the  inferior  half  of  their 
respective  globe,  or  that  part  next  the  sun,  is  from  east 
to  west  *y  in  the  superior  half  from  west  to  east  3  but  in 
Venus,  whose  axis  is  inclined  75  degrees  towards  her 
orbit,  the  coincidence  is  so  near,  that  one  half  of  her 
disk  appears  to  move  from  south  to  north,  the  other  from 
north  to  sooth. 

On  the  2i8t  of  April,  at  sunrise,   the  bright  part pn^ti^l^f 
was  a  good  way  off  the  section,   and  about  a  fourth  accouai  of 
part  of  the  diameter  distant  from  the  southern  horn.  ^*  <tppear 
When  the  sun  was  eight  degrees  six  minutes  high,  it  *°*^** ''^]J^ 
seemed  to  be  got  beyond   the  centre,   and   was  cutfj^^ 
through  by  the  section.    At  the  time  the  sun  was  seven  timea. 
degrees  high,  the  section  cut  it  in  the  middle,  which 
showed  its  motion  to  have  some  inclination  towards  the> 
centre. 

May  9.  a  little  before  sunrise,  the  bright  spot  was 
seen  near  the  centre,  a  little  to  the  north  ward,  with- 
two  obscure  ones  situated  between  the  section  and  the 
circunf(vencey  at  a  distance  from  each  other,  e^nal  tO' 

that. 
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Apparent  that  of  each  of  them  from  the  nearest  angular  point  or 

Motions  horo  of  the  planet.  The  weather  being  at  that  time 
of  the      clear,  he  observed  for  an  hour  and  half  a  quarter  the 

R^T*"  motion  of  the  bright  spot,  which  seemed  to  be  exactly 
from  south  to  north,  without  any  sensible  declination  to 
east  or  west.  A  variation  was  at  the  same  time  percei- 
ved in  the  darkish  spot,  too  great  to  be  ascribed  to  any 
optical  cause.  The  bright  spot  was  also  seen  on  the 
lo  and  13th  days  of  May  before  sunrise  between  the 
northern  horn  and  the  centre,  and  the  same  irregular 
change  of  darkish  spots  was  taken  notice  of;  but  as  the 
planet  removed  to  a  greater  distance  from  the  earth,  it 
became  more  difficult  to  observe  these  appearances.  The 
above  phenomena  are  represented  as  they  occurred,  in 
144      fig.  19.  to  25. 

Caninrf  3ut  though,  from  the  appearances  just  now  related, 

conciimons  |^^  Cassini  was  of  opinion  that  Venus  revolved  on  her 

concenung       ,      ,  .  '^  •*•       •     *l*  *.*. 

the  reT6lu-  AXIS9  he  was  by  no  means  so  positive  in  this  matter  as 

UonofVe-  with  regard  to  Mars  and  Jupiter.     **  The   spots  on 

nat  on  her  these  (says  he)  I  could  attentively  observe  for  a  whole 

*^^        I   night,  when  the  planets  were  in  opposition  to  the  sun  : 

I  could  see  them  return  to  the  same  situation,  and  con« 

sider  their  motion  during  some  hours,  and  judge  whe« 

ther  they  were  the  same  spots  or  not,  and  what  time 

145^     they  took  in  turning  round  :  but  it  was  not  the  same 

DifieaUiei  ^j^j,  jjj^  gp^j^j  ^f  Venus  j  for  they  can  be  observed  on- 

^«te  ob?  ^y  ^^^  ^  short  a  time,  that  it  is  much  more  difficult  to 
terratioat.  know  with  certainty  when  they  return  into  the  same 
situation.  I  can,  however,  supposing  that  the  bright 
spot  which  I  observed  on  Venus,  and  particularly  this 
year,  was  the  same^  say  that  she  finishes  her  motion, 
whether  of  rotation  or  libration,  in  less  than  a  day  ;  so 
that,  in  23  days  nearly,  the  spot  comes  into  the  same 
situation  on  nearly  the  same  hour  of  the  day,  though 
not  without  some  irregularity.  Now  (supposing  the 
bright  spot  observed  to  lie  always  tlie  same)  whether  this 
motion  is  an  entire  turning  round,  or  only  a  libration,  is 
what  I  dare  not  positively  affirm."  ' 

In  1669,  M.  Cassini  again  observed  Venus  through 
a  telescope,  but  could  not  then  perceive  any  spots  up« 
on  hervurface ;  the  reason  of  which  Du  Hamel  con- 
jectures to  have  been  the  fluctuation  of  the  vapours 
near  the  horizon,  which  prevented  them  from  being 
146  visible.  However,  we  hear  nothing  more  of  any  spots 
Bianchtnl*s  being  seen  on  her  disk  till  the  year  1726;  when,  on 
the  9th  of  February,  Bianchini,  with  some  of  Cam- 
pani^a  telescopes  of  90  and  100  Roman  palms,  began 
to  observe  the  planet  at  the  altitude  of  40^  above  the 
horizon,  and  continued  his  observation  till,  by  the 
motion  of  several  spots,  he  determined  the  position  of 
her  axis  to  be  inclined  as  above  mentioned,  that  the 
north  pole  pointed  at  a  circle  of  latitude  drawn  through 
the  20th  degree  of  Aquarius,  elevated  15°  or  20^  above 
the  orbit  of  Venus.  He  delineated  also  the  figures  of 
several  spots  which  he  supposed  to  be  seas,  and  com- 
plimented the  king  of  Portugal  and  some  other  great 
men  by  calling  them  by  their  names.  Though  none 
of  Bianchini^s  observations  were  continued  long  enough 
to  know  whether  the  spots,  at  the  end  of  the  period 
assigned  for  the  rotation  of  the  planet,  would  have 
been  in  a  difierent  situation  from  what  they  were  at 
the  beginning  of  itj  yet,  from,  observations  of  two 
and  of  four  days,  he  concluded  the  motion  of  the  spots 
!•  be  at  the  rate  of  i  s^  per  day  \  at  which  advance 
tiue«.plBnet  nuut  turn  .round  either  once.  in.  24  days  oc 


tioni. 


in  23  hours ;  but  without  farther  observation  it  could  Apparent 
not  be  determined   which  of  the  two   was  the  period  of  Motions 
revolution  :  for  if  an  observer  should  at  a  particular     <*^  ^* 
hour,  suppose  seven  in  the  evening,  mark  exactly  the    n^f^^ 
place  of  a  spot,  and  at  the  same  hour  next  evening .,,    ^       1 
find  the  spot  advanced  15%  be  would   not  be  able«to       147 
determine  whetheir  the  spot  had  advanced  only  15°,  orDoubu 
had  gone  once  quite  round  with  the  addition  of  ijO concerning 
more  in  part  of  another  rotation.     Mr  Bianchini,  how-^|j^  ^^j^^, 
ever,  supposes  Venus  to  revolve  in  24  days  eight  hours  ^  in  rcToI- 
the  principal  proof  adduced  for  which  is  an  observation  ving  round 
of  three  spots,  ABC,  being  situated  as  in  fig.  26.  when^*'"*** 
they  were  viewed  by  himself,  and  several  persons  of  di-^ 
stinction,  for  about  an  hour,  during  which  they  could  not 
perceive  any  change  of  place.     The  planet  being  then 
hid  behind  the  Barbarini  palace,  they  could  not  have 
another  view  of  her  till  thiee  hours  after,  when  the 
spots  still  appeared  unmoved.     **  Now  (says  Mr  Bian- 
chini) if  her  rotation  were  so  swift  as  to  go  round  in 
23  hours,  in  tliis  second  view,  three  hours  after  the 
former,  the  spots  must  have  advanced  near  50  degrees  \ 
so  that  the  spot  C  would  have  been  gone  off  at  R,  the 
s)H)t  B  would  have  succeeded  into  the  place  of  C,  the 
spot  A  into  the  place    of  B,    and    there    would  have 
been  no  more  but  two  spots,  A  and  B,  to  have  been 
seen."  i^g 

Cassini,  the  son,  in  a  memoir  for  1732,  denies  the  Dti]nite  be- 
conclusion  of  Bianchini  to  be  certain.  He  says,  that*w^»  J"* 
during  the  three  hours  interval,  the  spot  C  might  be  D|^|,J^ni. 
gone  off  the  disk,  and  the  spot  B  got  into  the  place 
thereof,  where,  being  near  the  edge,  it  would  appear 
less  than  in  the  middle.  That  A,  succeeding  into  the 
place  of  B,  would  appear  larger  than  it  had  done  near 
the  edge,  and  that  another  spot  might  come  into  the 
place  of  A  }  and  there  were  other  spots  besides  these 
three  on  the  globe  of  the  planet,  as  appears  by  the  fi- 
gures of  Bianchini  himself,  particularly  one  which 
would  naturally  come  in  the  place  of  A.  That  if  the 
rotation  of  Venus  be  supposed  to  be  in  23  hours,  it 
will  agree  with  Bianchini^s  observations,  as  well  as  with 
those  of  his  father  5  but  that,  on  the  other  supposition, 
the  latter  must  be  entirely  rejected  as  erroneous  :  and 
be  concludes  with  telling  us,  that  Venus  had  frequent- 
ly been  observed  in  the  most  favourable  times  by  Mr 
Maraldi  and  himself  with  excellent  telescopes  of  80  and 
100  feet  focus,  without  their  being  able  to  see  any  di- 
stinct spot  upon  her  disk.  **  Perhaps  (says  Dr  Long) 
those  seen  by  Bhinchini  had  disappeared,  or  the  air  in 
France  was  not  clear  enough  j  which  last  might  be  the 
reason  why  his  father  could  never  see  those  spots  in 
France  which  he  had  observed  in  Italy,  even  when  he 
made  use  of  the  longest  telescopes.'*  Neither  of  these 
astronomers  take  notice  of  any  indentings  in  the  curve 
which  divides  the  illuminated  part  from  the  dark  in  the 
disk  of  Venus,  though  in  some  views  of  that  planet  by 
Fontana  and  Ricciolus,  the  curve  is  indented }  and  it 
has  from  thence  been  concluded,  that  the  surface  of  the 
planet  is  mountainous  like  that  of  the  moon.  This 
had  also  been  supposed  by  Burratini,  already  mention- 
ed y  and  a  late  writer  has  observed,  that,  '*  when  the 
air  is  in  a  good  state  for  observation,  mountains  like 
those  of  the  moon  may  be  observed  with  a  very  power- 
ful  telescope.**  .   ,^ 

Cassini,  besides  the  discover}-  of  the  spots  on  the  disk  Cassini  tilj- 
of-VenuSp  by  which  be  was  enabled  to  ascertain  her  re*- covers  litr 
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Tolation  on  an  axU,  had  also  a  riew  of  her  satellite  or 
moon,  of  which  he  gives  the  following  account.^- 
'*  A.  D.  i686|  August  28th,  at  15  minates  after  four 
in  the  morning,  looking  at  Venus  with  a  telescope  of 
34  feet,  I  saw,  at  the  distance  of  one-third  of  her  dia- 
meter eastward,  a  luminous' appearance,  of  a  shape  not 
well  defined,  tbat  seemed  to. have  the  same  phase  with 
Venus,  which  was  then  gibbous  on  the  western  side. 
The  diameter  of  this  phenomenon  was  nearlj  equal  to 
a  fourth  part  of  the  diameter  of  Venus.  I  observed  it 
attentively  for  a  quarter  of  an  hour,  and  having  left  off 
looking  at  it  for  four  or  five  minutes,  I  saw  it  no  more  ^ 
but  daylight  was  then  advanced*  I  had  seen  a  like 
phenomenon  which  resembled  the  phase  of  Venus, 
Jan.  25th,  A.  D.  167  a,  from  52  minutes  after  six  in 
the  morning  to  two  minutes  after  seven,  when  the 
brightness  of  the  twilight  made  it  disappear.  Venus 
was  then  horned  j  and  this  phenomenon,  the  diameter 
whereof  was  nearly  a  fourth  part  of  the  diameter  of 
Venus,  was  of  tbe  same  shape.  It  was  distant  from 
the  southern  horn  of  Venus,  a  diameter  of  the  planet, 
on  the  western  side.  In  these  two  observations,  I  was 
in  doubt  whether  it  was  not  a  satellite  of  Venus  of  such 
a  consistence  as  not  to  be  very  well  fitted  to  reflect  the 
light  of  the  sun  ^  and  which,  in  magnitude,  bore  near- 
ly the  same  proportion  to  Venus  as  the  moon  does  to 
the  earth,  being  at  the  same  distance  from  the  sun  and 
the  earth  as  Venus  was,  the  phases  whereof  it  resem« 
bled.  Notwithstanding  all  the  pains  I  took  in  looking 
for  it  after  these  two  observations,  and  at  divers  other 
times,  in  order  to  complete  so  considerable  a  discovery, 
I  was  never  able  to  see  it*  I  therefore  suspended  my 
judgment  of  this  phenomenon.  If  it  should  return  of- 
ten, there  will  be  these  two  epochas,  which,  compared 
with  other  observations,  may  be  of  use  to  find  out  the 
periodical  time  of  its  return,  if  it  can  be  reduced  to 
any  rule." 

A  similar  observation  was  made  by  Mr  Short  on  the 
23d  of  October  1 740,  about  sunrise.  He  used  at  this 
time  a  reflecting  telescope  of  about  16.5  inches,  which 
magnified  between  50  and  60  times,  with  which  he 
perceived  a  small  star  at  about  10'  distance  fi*om  Ve- 
nus, as  measured  by  the  micrometer  \  and,  putting  on 
a  magnifying  power  of  240  times,  he  found  the  star 
put  on  the  same  appearance  with  the  planet  herself. 
Its  diameter  was  somewhat  less  than  a  third  of  that  of 
the  primary,  but  its  light  was  less  vivid,  thongh  ex- 
ceedingly sharp  and  well  defined.  The  same  appear- 
ance continued  with  a  magnifying  power  of  140  times. 
A  line,  passing  through  the  centre  of  Venus  and  it, 
made  an  angle  of  18  or  20  degrees  with  the  equator : 
he  saw  it  several  times  that  morning  for  about  the  space 
of  an  hour,  after  which  he  lost  sight  of  it,  and  could 
never  And  it  again. 

From  this  time  the  satellite  of  Venus,  though  very 
frequently  looked  for  by  astronomers,  could  never  be 
perceived,  which  made  it  generally  believed  that  Cassi- 
ni  and  Mr  Short  had  been  mistaken  ;  but  as  the  tran« 
sits  of  the  planet  over  the  sun  in  1761  and  1769  sceno- 
ed  to  promise  a  greater  certainty  of  finding  it,  the  sa« 
tellite  was  very  carefully  looked  for  by  almost  every 
one  who  had  an  opportunity  of  seeing  the  transit,  but 
generally  without  snocess.  Mr  Baudouin  at  Paris  had 
provided  a  telescope  of  25  feet,  in  order  to  observe  the 
passage  of  the  planet  over  the  ton,  and  to  look  for  its 


satellite  j  but  he  did  not  succeed  either  at  that  time  or  Appi 
in  the  months  of  April  and  May  following.     Mr  Mon«    ^^ 
taigne,  however,  one  of  the  members  of  the  Society  of  j^J^ 
Limoges,  had  better  success.     On  the  3d  of  May    Bod 
1 761,  he  perceived,  about  half  an  hour  after  nine  at^<»— \ 
night,  at  tbe  distance  of  20'  from  Venus,  a  small  crea-     '  '5 
cent,  with  the  horns  pointing  the  same  way  as  those  if  ^"J 
of  tbe  planet  ^  the  diameter  of  the  former  being  aboat^t  the 
'  one-fourth  of  that  of  the  latter  \  and  a  line  drawn  from  sit  an 
Venus  to  the  satellite  making  an  angle  with  the  verti- 
cal of  about  20*  towards  the  south.     But  though  he 
repeated  this  observation  several  times,  some  doubt  re- 
mained whether  it  was  not  a  small  star.     Next  day  he 
saw  the  same  star  at  the  same  hour,  distant  from  Venns 
about  half  a  minute  or  a  minute  more  than  before^ 
and  making  with  the  vertical  an  angle  of  10^  below 
on  the  north  side  $  so  that  the  satellite  seemed  to  have 
described  an  are  of  about  30°,  whereof  Venus  was  tbe 
centre,  and  the  radius  20'.     The  two  following  nights 
were  hazy,  so  that  Venus  could  only  be  seen  ^  but  on 
the  7th  of  May,  at  the  same  hour  as  before,  he  saw 
the  satellite  again  above  Venns,  and  on  the  north  side, 
at  the  distance  of  25'  or  26'  upon  a  line  which  made  an 
angle  of  about  45°  with  the  vertical  towards  the  right 
hand.    The  light  of  the  satellite  was  always  very  weak^ 
but  it  bad  the  same  phases  with  its  primary,  whether 
viewed  together  with  it  in  the  field  of  his  telescope  or 
by  itself.     The  telescope  was  nine  feet  long,  and  mag* 
nified  an  object  between  40  and  50  times,  but  had  no 
micrometer  \  so  tbat  tbe  distances  above  mentioned  are 
only  from  estimation. 

Fig.  27.  represents  the  three  observations  of  Mr 
Montaigne.  V  is  the  planet  Venus  j  ZN  the  vertical. 
£C,  a  parallel  to  the  ecliptic,  making  them  an  angle 
with  the  vertical  of  45* ;  the  numbers,  3,  4,  7,  mark 
the  situations  of  the  satellite  on  the  respective  days. 
From  the  figure  it  appears  that  the  points  3  and  7 
would  have  been  diametrically  opposite,  had  the  satel- 
lite gone  1 5°  more  round  the  point  V  at  the  last  obser- 
vation j  so  that  in  four  days  it  went  through  155^. 
Then,  as  i  ^5°  is  to  four  days  or  96  hours,  so  is  360 
to  a  fourth  number,  which  gives  9  days  7  hours  for 
the  whole  length  of  the  sy nodical  revolution.  Hence 
Mr  Baudouin  concluded  that  the  distance  of  this  sa- 
tellite was  about  60  of  the  semidiameters  of  Venus 
from  its  surface  ^  that  its  orbit  cut  the  ecliptic  nearly 
at  right  angles  ^  had  its  ascending  node  in  22^  of  Vir- 
go )  and  was  in  its  greatest  northern  digression  on  the 
7th  at  nine  at  night ;  And  he  supposed  that  at  tbe  tran- 
sit of  tbe  primary  the  satellite  would  be  seen  accompa- 
nying it.  By  a  subsequent  observation,  however,  on 
the  nth  of  May,  he  corrected  his  calculation  of  the 
periodical  time  of  the  satellite,  which  he  now  enlarged 
to  1 2  days  ^  in  consequence  of  which  he  found  that  it 
would  not  pass  over  the  disk  of  the  son  along  with  its 
primary,  but  go  at  the  distance  of  above  20'  from  his 
southern  limb ;  though  if  the  time  of  its  revolution 
should  be  15  hours  longer  than  12  days,  it  might  then  i^ 
pass  over  the  sun  after  Venus  was  gone  off.  He  ima- Whyi 
gined  the  reason  why  this  satellite  was  so  diflicult  to  '^^^Ijj 
be  observed  might  be,  that  one  part  of  its  globe  'vras'^  ^  ^ 
crusted  over  with  spots,  or  otherwise  unfit  to  reflect 
the  light  of  the  sun.  By  comparing  the  periodical 
time  of  this  satellite  with  that  of  our  moon,  he  com- 
puted the  quantity  of  matter  in  Venus  to  be  nearly 
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An»nnt  «qoal  to  tlwt  m  our  earth  ^  in  which  case  it  must  have 
^otiou  considerable  iufluence  in  changing  the  obliquity  of  the 
^^^   ecliptic,  the  latitudes  aod  longitudes  of  stars,  &c. 
Bodm.^      It  is  now  known  that  tliis  supposed  satellite  of  Cassi- 
\m    ^      t  At  was  merely  an  optical  deception. 

153  In  the  Philosophical  Transactions  for  1 761,  Mr  Hirst 

9^*''^*'  gives  an  account  of  his  having  observed  an  atmosphere 
^;"^^ round  the  planet  Venus.  The  observations  were  made 
ttaotfAcieat  Fort  St  George;  and  looking  attentively  at  that 
tfTcasfc  put  of  the  sun^s  disk  where  he  expected  the  planet 
would  eater,  he  plainly  perceived  a  faint  shade  or  pe- 
nnmbra ;  on  which  lie  called  out  to  bis  two  assistants, 
'^  ^Tis  a  coming  !**  and  two  or  three  seconds  after,  tlie 
first  external  contact  took  place,  in  the  moment  where- 
of all  the  three  agreed  j  but  he  could  not  see  the  pe- 
oumbra  aCter  the  egress  y  and  of  the  other  two  gentle- 
men, one  bad  gone  home,  and  the  other  had  lost  the 
planet  out  of  the  field  of  his  telescope.  Mr  Dunn  at  Chel* 
sea  saw  a  penumbra,  or  jsmall  diminution  of  light,  that 
grew  darker  and  darker  for  about  five  seconds  before 
the  internal  contact  preceding  the  egress ;  from  whence 
he  determines  that  Venus  is  surrounded  with  an  at- 
mosphere of  about  50  geographical  miles  high.  His 
observations,  he  tells  us,  were  made  mith  an  excellent 
six-feet  Newtonian  reflector,  with  a  magnifying  power 
of  no,  and  of  220  times }  he  had  a  clear  dark  glass 
next  his  eye,  and  the  sun^s  limb  appeared  well  defined  ; 
but  a  very  narrow  waterish  penumbra  appeared  round 
Venus.  The  darkest  part  of  the  planet^s  phasis  was  at 
the  distance  of  about  a  sixth  part  of  her  diameter  from 
its  edge }  from  which  an  imperfect  light  inoreased  to  the 
centre,  and  illuminated  round  about. 

In  the  northern  parts  of  Europe  this  penumbra 
could  not  be  seen.  Mr  Wargentin,  who  communica- 
ted several  observations  of  the  first  external  contact, 
says,  that  be  could  not  mark  the  time  exactly,  be- 
cause of  the  undulation  of  the  limb  of  the  sun ;  but 
thought  it  very  remarkable  that,  at  the  egress,  the 
limb  of  Venus  that  was  gone  off  the  sun  showed  itself 
with  a^  faint  light  during  almost  the  whole  time  of 
emersion.  ^Ir  Bergman,  who  was  then  at  the  obser- 
vatory at  Upsal,  begins  bis  account  at  the  time  when 
three>fourths  of  the  disk  of  the  planet  was  entered  up- 
on that  of  the  sun  >  and  he  says,  that  the  part  which 
was  not  come  upon  the  sun  was  visible  though  dark, 
and  surrounded  by  a  crescent  of  faint  light,  as  in  fig.  28.: 
but  this  appearance  was  much  more  remarkable  at  the 
egress  ;  for  as  soon  as  any  part  of  the  planet  was  got 
off  the  sun,  that  part  was  visible  with  a  like  crescent, 
but  brighter,  fig.  29.  As  more  of  the  planetary  disk 
went  off  that  of  the  sun,  however,  that  part  of  the 
crescent  which  was  farthest  from  the  sun  grew  fainter, 
and  vanished,  until  at  last  only  the  horns  conld  be 
seen,  as  in  fig.  30.  The  total  ingress  was  not  instan* 
taoeous ;  but,  as  two  drops  of  water,  when  about  to 
part,  form  a  ligament  between  them  }  so  there  was  a 
dark  swelling  stretched  out  between  Venus  and  the 
sua,  as  in  fig.  31.  j  and  when  this  ligament  broke,  the 
planet  appeared  to  have  got  about  an  eighth  part  of  hev 
diameter  from  the  nearest  limb  of  the  sun,  fig.  3  2« : 
he  saw  the  like  appearance  at  going  off,  but  not  so  di« 
stinet.  fig.  33.  Mr  Chappe  likewise  took  notice,  that 
the  part  of  Venus  which  was  not  upon  the  son  was  vi* 
sible  during  part  of  the  time  of  ingress  and  egress ; 
that  it  was  farther  surrounded  by  a  small  Juminoua 
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ring  of  a  deep  yellow  near  the  place  that  appeared  in  Appareot 
the  form  of  a  crescent,  which  was  much  brighter  at    Motions 
the  going  off  than  coming  upon  the  sun  ^  and  that,  do-     o>^"^ 
ring  the  whole  time  the  disk  of  Venus  was  upon  the     Bodies, 
sun,  he  saw  nothing  of  it.     The  time  of  total  ingress  u     /    ■■ 
was  instantaneous  like  a  flash  of  lightning  *,  but  at  the 
egress  the  limb  of  the  sun  began  to  be  obscured  three 
seconds   before   the    interior   contact.      Some  of   the 
French  astronomers  attributed  this  luminous  ring  round 
Venus  to  the  inflection  of  the  sunV  rays,  as  they  also 
do  the  light  seen  round  the  moon  in  solar  eclipses  ^  but 
Mr  Chappe  supposes  it  to  have  been  owing  to  the  son 
enlightening  more  than  one  half  of  ihe  planetary  globe, 
though  he   owns  this  cause  not  to  be-  altogether  sulE- 
cient.     Mr  Fouchy,  who  observed  the  transit  at  La 
Muette  in  France,  perceived,  during  the  whole  time, 
a  kind  of  ring  round  Venus,  brigiiter  than  the  rest  of 
the  sun,  which  became  fainter  tbe  farther  it  went  from 
the  planet,  but  appeared  more  vivid  in  proportion  as 
the  sun  was  clearer.     Mr  Ferner,  who  observed  at  the 
same   place,   confirms    the  testimony  of  Mr  Fouchy. 
'*  During  the  whole  time  (says  he)  of  my  observing 
with  the  telescope,  and  the  blue  and  green  glasses,  I 
perceived  a  light  round  about  Venus,  which  followed 
her  like  a  luminous  atmosphere,  more  or  less  lively  ac« 
cording  as  the  air  was  more  or  less  clear.     Its  extent 
altered  in  the  same  manner  ^  nor  was  it  well  termi- 
nated, throwing  out,  as  it  were,  some  feeble  rays  on 
all  sides.'*  154 

*^  I  am  not  clear  (says  Dr  Long)  as  to  the  mean-  I^r  Long's 
ing  of  the  luminous  circle  here  mentioned;  wbether,°P*™*"^* 
when  the  whole  planet  was  upon  the  sun,  they  saw  a  yJ^^i^J^g. 
ring  of  light  round  it,  distinct  from  the  light  of  the 
son ;  or  whether  they  mean  only  the  light  which  sur- 
rounded that  part  of  Venus  that   was  not   upon  the 
sun.*'     Mr  Chappe  takes  this  and  other  accounts  of 
the  observations  made  in  France  in  this  latter  sense  ; 
and  though  he  sometimes  called  the  luminous  part  of 
the  crescent  that  surrounded  the  part  of  the  planet  not 
upon  the  sun  a  ring,  he  explains  himself  that  he  did 
so,  because  at  the  coming  upon  the  sun  he  perceived 
it  at  one  side  of  the  planet,  and  on  the  opposite  side  - 
on  its  going  oft' :  for  which  reason  he  supposed  that  it. 
aurrounded  it  on  all  sides.     See  fig.  34,  35. 

Sect.  TIL  Of  Mars. 

The  two  planets  which  we  have  just  described,  ap« 
pear  to  accompany  Uhe  son  like  satellites,  and  their 
mean  motion  round  the  earth  is  the  same  with  that  lu- 
minary. The  remaining  planets  go  to  all  the  possible 
angular  distances  from  the  sun.  But  their  motions 
have  obviously  a  connection  with  the  sun^s  position. 

Mars  is  of  a  red  fiery  colour,  and  always  gives  a 
much  duller  light  than  Venus,  though  sometimes  he 
equals  her  in  size.  He  is  not  subject  to  the  same  li* 
mitation  in  bis  motions  as  Mercury  or  Venus  *,  but  ap« 
pears  sometimes  very  near  the  sun,  and  sometimes  at. 
a  great  distance  from  him  }  sometimes  rising  when  the 
sun  sets,  or  setting  when  he  rises.  Of  this  planet  it  is 
remarkable,  that  when  be  approaches  any  of  the  fixed 
stars,  which  all  the  planets  frequently  do,  these  stars 
change  their  colour,  grow  dim,  and  often  become  totally 
invisible,  though  at  some  little  distance  from  tbe  body  of 
the  planet :  but  Dr  Herschel  thinks  this  has  been  ex- 
aggerated by  former  astronomers. . 
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Mars  appears  to  move  from  west  to  east  round  the 
earth.  The  mean  daration  of  his  sidereal  revolution 
is  686.979579  days.  His  motion  is  very  unequal. 
When  we  begin  to  perceive  this  planet  in  the  morning 
when  he  begins  to  separate  from  the  sun,  his  motion  is 
direct  and  the  most  rapid  possible.  This  rapidity  dimi- 
nishes gradually,  and  the  motion  ceases  altogether  when 
the  planet  is  about  137*  distant  from  the  sun  ^  then  his 
motion  becomes  retrograde,  and  intreases  in  rapidity 
till  be  comes  into  opposition  with  the  sun.  It  then  gra- 
dually diminishes  again,  and  becomes  nothing  when 
Mars  approaches  within  137^  of  the  sun.  Then  the 
motion  becomes  direct  after  having  been  retrograde  for 
73  days,  during  which  interval  the  planet  described  an 
arch  of  about  16^.  Continuing  to  approach  the  sun, 
the  planet  at  last  is  lost  in  the  evening  in  the  ray^  of 
that  luminary.  All  these  different  phenomena  are  re- 
newed after  every  opposition  of  Mars  \  but  there  are 
considerable  differences  both  in  the  extent  and  duration 
of  his  retrogradations. 

Mars  does  not  move  exactly  in  the  plane  of  the  eclip* 
tic,  but  deviates  from  it  several  degrees.  His  apparent 
diameter  varies  exceedingly.  His  mean  apparent  dia- 
meter is  27",  and  it  increases  so  much,  that  when  the 
planet  is  in  opposition,  the  apparent  diameter  i%  8i''. 
Then  the  parallax  of  Mars  becomes  sensible,  and  about 
double  that  of  the  sun. 

The  disk  of  Mars  changes  its  form  relatively  to  its 
position  with  regard  to  the  sun,  and  becomes  oval.  Its 
phases  show  that  it  derives  its  light  from  that  luminary. 
The  spots  observed  on  its  surface  have  informed  astrono« 
mers  t)iat  it  moves  round  its  axis  from  west  to  east  in 
1.02733  days,  and  its  axis  is  inclined  to  the  ecliptic  at 
an  angle  of  about  59.7*. 

They  were  first  observed  in  1666  by  Cassini  at  Bo* 
logna  with*  a  telescope  of  Campani  about  i6i  feet 
long  'y  and  continuing  to  observe  them  for  a  month,  he 
found  they  came  into  the  same  situation  in  24  hours 
and  40  minutes.  The  planet  was  observed  by  some 
astronomers  at  Rome  with  longer  telescopes  made  by 
Eustachio  Divini ;  but  they  assigned  to  it  a  rotation 
in  13  hours  only.  This,  however,  was  afterwards 
shown  by  Mr  Cassini  to  have  been  a  mistake,  and  to 
have  arisen  from  their  not  distinguishing  the  opposite 
sides  of  the  planet,  which  it  seems  have  spots  pretty 
much  alike.  He  made  further  observations  on  the 
spots  of  this  planet  in  1670;  from  whence  he  drew  an 
additional  confirmation  of  the  time  the  planet  took  to 
revolve.  The  spots  were  again  observed  in  Subsequent 
oppositions;  particularly  for  several  days  in  1704  by 
MaraJdi,  who  took  notice  that  they  were  not  always 
well  defined,  and  that  they  not  only  changed  their 
shape  frequently  in  the  space  between  two  oppositions, 
but  even  in  the  space  of  a  month.  Some  of  themi 
however,  continued  of  the  same  form  long  enough  to 
ascertain' the  time  of  the  planet's  revolution.  Among 
these  there  appeared  this  year  an  oblong  spot,  resem- 
bling one  of  the  belts  of  Jupiter  when  broken.  It  did 
not  reach  quite  round  the  body  of  the  planet ;  but  had, 
not  far  from  the  middle  of  it,  a  small  protuberance  to- 
wards the  north,  so  well  defined  that  he  was  thereby 
enabled  to  settle  the  period  of  its  revolution  at  24 
hours  39  minutes  ;  only  one  minute  less  than  what* 
Cassini  had  determined  it  to  be.     See  fig.  45. 

The  near  approach  of  Mars  tb  the  earth  in  17199 


gave  a  much  better  opportunity  of  viewing  him  than  Apparest 
had  been  obtained  before  j  as  he  was  then  within  2}^  Motioni 
of  his  perihelion,  and  at  the  same  time  in  opposition 
to  the  son.  His  apparent  magnitude  and  brightness 
were  thus  so  much  increased,  that  he  was  by  the  vul- 
gar taken  for  a  new  star.  His  appearance  at  that  time, 
as  seen  by  Maraldi  throngh  a  telescope  of  34  feet  long, 
is  represented  in  fig.  37.  There  was  then  a  long  belt 
that  reached  half  way  ronnd,  to  the  end  of  which  ano- 
ther shorter  belt  was  joined,  forming  an  obtuse  angle 
with  the  former,  as  in  fig.  38.  This  angular  point 
Was  observed  on  the  19th  and  20th  of  August,  at  II 
hours  15  minutes,  a  little  east  of  the  middle  of  the 
disk  'y  and  37  days  after,  on  the  25th  and  26th  of  Sep- 
tember, returned  to  the  same  sitoation.  This  interval, 
divided  by  36,  the  number  of  revolutions  contained  in 
it,  gives  24  hours  40  minutes  for  the  period  of  one  re- 
volution 'f  which  was  verified  by  another  spot  of  a  tri* 
angular  shape,  one  angle  whereof  was  towards  the 
north  pole,  and  the  base  towards  the  sonth,  which  on 
the  5th  and  6th  of  August  appeared  as  in  fiir.  39.  and 
after  72  revolutions  returned  to  the  same  sit  nation  on 
the  1 6th  and  17th  of  October.  The  appearances  of 
Mars,  as  delineated  by  Mr  Hook,  when  viewed  through 
a  36  feet  telescope  are  represented  in  fig.  40.  He  ap- 
peared through  this  instrument  as  big  as  the  full  moon. 
Some  of  the  belts  of  this  planet  are  said  to  be  parallel  to 
his  equator  ^  but  that  seen  by  Maraldi  was  very  mach 
inclined  to  it.  156 

Besides  these  dark  spots  former  astronomers  took  Brigbt 
notice  that  a  segment  of  his  globe  aboat  the  south  P®^*  !P**JL5*"^ 
exceeded  the  rest  of  his  disk  so  mnch  in  brightness,  ^^J^^ 
that  it  appeared  beyond  them  as  if  it  were  the  segment 
of  a  larger  globe.    Maraldi  informs  ns,  that  this  bright  ' 
spot  had  been  taken  notice  of  for  60  years,  and  was 
more  permanent  than  the  other  spots  on  the  planet. 
One  part  of  it  is  brighter  than  the  rest,  and  the  least 
bright  part  is  subject  to  great  changes,  and  has  some- 
times disappeared. 

A  similar  brightness  about  the  north  pole  of  Mars 
was  also  sometimes  observed  y  and  these  observations 
are  now  confirmed  by  Herschel,  who  has  viewed 
the  planet  with  much  better  instruments,  and  much 
higher  magnifying  powers,  than  any  other  astronomer  y_ 
ever  was  in  possession  of.  His  observations  were  made  Dr  Her- 
with  a  view*  to  determine  the  figure  of  the  planet,  the  scliel*!  ac- 
position  of  his  axis,  &c.  A  very  particular  account  ^jj*"*  •^ 
of  them  is  given  in  the  74th  volume  of  the  Philoiophi-  **  'P**** 
cal  Transactions,  but  which  our  limits  will  not  allow 
us  to  insert.  Fig.  41.  to  64.  show  the  particolar  appear- 
ances of  Mars,  as  viewed  on  the  days  there  marked. 
The  magnifying  powers  he  used  were  sometimes  as  high 
as  932;  and  with  this  the  south  polar  spot  was  found 
to  be  in  diameter  41'".  Fig.  6^^  shows  the  connection 
of  the  other  figures  marked  $6^  57,  58,  59,  60,  61,  62, 
which  complete  the  whole  equatorial  succession  of  spots 
on  the  disk  of  the  planet.  The  centre  of  the  circle 
marked  57  is  placed  on  the  circumference  of  the  inner 
circle,  by  making  its  distance  from  the  circle  marked 
59  answer  to  the  interval  of  time  between  the  two  ob- 
servations, properly  calcolated  and  reduced  to  sidereal 
measure.  The  same  is  done  with  regard  to  the  circles 
marked  58,  59,  &c.  and  it  will  be  found  by  placing 
any  one  of  these  connected  Circles  in  such  a  manner  as 
to  have  its  contents  in  a  similar  situation  irith  the  £•« 
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j^^^uemt  gore*  in   the   single   repreflentation,  which  hears  the 

M«UMi   same  number,  that  there  is  a  sufficient  resemhiance  be- 

^^     tween  them  ;  though  some  allowance  most  nndoubted- 

Bed^  Ij  he  made  for  the  distortions  occasioned  by  this  kind 

i_  of  projection. 

158  With  regard  to  the  bright  spots  themselves,  Dr  Her- 

CiMcs  of   schel  informs  ns,  that  the  poles  of  the  planets  are  not 
*^ 'JU?'" exactly    in   the   middle   of   them,   though    nearly   so. 
^^L^r-  *'  From  the  appearance  and  disappearance  (says  he)  of 
aaeeof      the  bright  north  polar  spot  in  the  year  1 781,  we  col- 
thcK  ipou  lect  that  the  circle  of  its  motion  was  at  some  consider- 
able distance  from  the  pole.     By  calculation,  its  lati- 
tude must  have  been  about  76°  or  77*  north  ^  for  I  find 
that,  to  the  inhabitants  of  Mars,  the  declination  of  the 
son,  Jone  25th,  I2h.  15m.  of  our  time  was  about  9^ 
^  sooth  ;  and  the  spot  most  have  been  so  far  removed 
from  the  north  pole  as  to  fall  a  few  degrees  within  the 
enlightened  part  of  the  disk  to  become  visible  to  us. 
The  sooth  pole  of  Mars  could  not  be  many  degrees  from 
the  centre  of  the  large   bright   southern  spot  of  the 
year  1781  ^  though  this  spot  was  of  such  a  magnitude 
as  to  cover  all  the  polar  regions  farther  than  the  70th 
or  65th  deforce  ;  and  in  that  part  which  was  on  the  me- 
ridian, July  3d,  at  10  h.  54  minutes,  perhaps  a  little 
farther. 

**  From  the  appearances  of  the  south  polar  spot  in 
1 78 1,  we  may  conclude  that  its  centre  was  nearly  po- 
lar. We  find  it  continued  visible  all  the  time  Mars 
revolved  on  his  axis  ;  and  to  present  us  generally  with 
a  pretty  equal  share  of  the  luminous  appearance,  a 
spot  which  covered  from  45^  to  60°  of  a  great  circle 
j.^  on  the  globe  of  the  planet,  could  not  have  any  consi- 
Ortkecf.  derable  polar  distance.  From  the  observations  and 
tetporftion  calculations  made  concerning  the  poles  of  Mars,  we 
•ftibe  poles  mny  conclude  that  his  north  pole  must  be  directed  to- 
wards some  point  of  the  heavens,  between  9*  24°  35' 
and  o*  7^  15'^  because  the  change  of  the  situation  of 
the  pole  from  left  to  right,  which  happened  in  tbe 
time  the  planet  passed  from  one  place  to  the  other, 
is  a  plain  indication  of  its  having  gone  through  the 
node  of  its  axis.  Next,  we  may  also  conclude,  that 
the  node  must  be  considerably  nearer  the  latter  point 
of  the  ecliptic  than  the  former ;  for  whatever  be  the 
inclination  of  the  axis,  it  will  be  seen  under  equal  angles 
at  equal  distances  from  the  node,  fiut  by  a  trigono- 
metrical process  of  solving  a  few  triangles,  we  soon  dis- 
covered both  the  inclination  of  the  axis,  and  tbe  place 
where  it  intersects  the  ecliptic  at  rectangles  (which,  for 
want  of  a  better  term,  I  have  perhaps  improperly  called 
its  node).  Accordingly  I  find  by  calculation,  that 
tbe  node  is  in  17^  47'  of  Pisces,  the  north  pole  of  Mars 
being  directed  towards  that  part  of  the  heavens ;  and 
that  the  inclination  of  the  axis  to  the  ecliptic  is  59^  40'. 
By  further  calculations  we  find  that  the  pole  of  Mars 
on  tbe  17th  of  April  1777,  was  then  actually  81°  27' 
inclined  to  the  ecliptic,  and  pointed  towards  the  left  as 
seen  from  the  sun. 

*'  The  inclination  and  situation  of  the  node  of  the 
axis  of  Mars,  with  respect  to  the  ecliptic,  being  found, 
may  be  thus  reduced  to  the  orbit  of  the  planet  him- 
self. Let  £C  (fig.  66S)  be  a  part  of  the  ecliptic, 
OM  part  of  the  orbit  of  Mars,  P£0  a  line  drawn 
from  P,  the  celestial  pole  of  Mars,  through  £,  that 
point  which  has  been  determined  to  be  the  place  of 
Vol.  hi.  Part  I.  f 
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the  node  of  the  axis  of  Mars  in  the  ecliptic,  and  con-  Apparent 

tinned  to  O,  where  it  intersects  his  orbit.     Now,  if,    iviotiont 

according  to  M.   de  la  Lande,  we   put  the  node  of     oft'^^^ 

the  orbit  of  Mars  for  1783  in  i»  17°  58',  we  have  from  "^'^^'  '^ 

the  place  of  the  node  of  the  axis,  that  is,  ij^  17^  47' 

to  the  place  of  the  node  of  the  orbit,  an  arch  KN  of 

60°  11'.     In  the  triangle  N£0,  right-angled  at  K, 

there  is  also  given  the  angle  £NO,  according  to  the 

same  author,   1*  51',  which  is  the  inclination  of  the 

orbit  of  Mars  to  the  ecliptic.    Hence  we  find  the  angle 

£0N  89°  5',  and  the   side  ON   60°   12'.      Again, 

when  Mars  is  in  the  node  of  its  orbit  N,  we  have  by 

calculation  the  angle  PN£^63°  7'  ^  to  which  adding; 

the  angle  £NO=zi®  51',  we  have  PNO=640   58'': 

from  which  two   angles,  PON  and  PNO,  with   the 

distance  ON,  we  obtain  the  inclination  of  the  axis  of 

Mars,  and  place  of  its  node  with  respect  to  its  own 

orbit  J  the  inclination  being  61°  18',  and  the  place  of 

the  node  of  the  axis  58^  31'  preceding  the  intersection 

of  the  ecliptic  with  the  orbit  of  Mars,  or  in  our  19^  28' 

of  Pisces.*'  ,50 

Our  author  next  proceeds  to  show  how  the  seasons  Of  tbe  tea« 
in  this  planet  may  be  calculated,  &c.     Which  con- sou  in 
jectores,  though  they  belong  properly  to  the  next  sec-  Man. 
tion,  yet  are  so  much  connected  with  what  has  gone 
before,  that  we  shall  insert  here  what  he  says  upon  the 
subject. 

*'  Being  thus  acquainted  with,  what  the  inhabitants 
of  Mars  will  call  the  obliqoity  of  their  ecliptic,  and  the 
situation  of  their  equinoctial  and  solstitial  points,  we  are 
furnished  with  the  means  of  calculating  the  seasons  on 
that  planet,  and  may  account,  in  a  manner  which  I 
think  highly  probable,  for  the  remarkable  appearance 
about  its  polar  regions. 

"  But  first,  it  may  not  be  improper  to  give  an  in- 
stance how  to  resolve  any  query  concerning  the  Mar^ 
tial  seasons.  Thus,  let  it  be  required  to  compute  the 
declination  of  the  sun  on  Mars,  June  25.  1781,  at 
midnight  of  our  time.  .  If  <V>,  S  9  n ,  05,  &c.  (fig.  67), 
represent  the  ecliptic  of  Mars,  and  <v*,  gs,  ^,  >^  the 
ecliptic  of  out  planet,  A  a,  6  B  the  mutual  intersection 
of  the  Martial  and  terrestrial  ecliptics ;  then  there  is 
given  the  heliocentric  longitude  of  Mars,  «v>  m^ 
9*  10°  30';  then  taking  away  six  signs,  and  ^  A  or 
<r  fl=i»  17°  58',  there  remains  Amzri*  22°  32'. 
Fiom  this  arch,  with  the  given  inclination  i^  51'  of 
the  orbits  to  each  other,  we  have  cosine  of  inclination 
to  radius,  as  tangent  o^  bm  to  tangent  of  B  M::= 
i»  22^  33'.  And  taking  away  B  OP=i'  i®  29', 
which  is  the  complement  to  yg  B  (or  0  A,  already 
shown  to  be  x»  28*^  3i')»  there  will  remain  Of^  Mrr 
o*  21^  4',  the  place  of  Mars  in  its  own  orbit ;  that 
is,  on  the  time  above  mentioned,  the  son^s  longitude 
on  Mars  will  be  6*  21°  4'  j  and  the  obliquity  of 
the  Martial  ecliptic,  28^  42',  being  also  given,  we 
find,  by  the  usual  method,  the  sun^s  declination  9^  s^' 
south. 


i6t 


"  The  analogy  between  Mars  and  the  earth  is  per-  Contider- 
haps  by  far  the  greatest  in   the  whole  solar  system,  able  rewm-. 
Their  diurnal  motion  is  nearly  the  same  ^  the  obliqui-  biance  be-   «. 
ty  of  their  respective  ecliptics  not  very  different  :  of  ^'^"JJ  *^*, 
all  the  superior  planets,  the  di<;tance  of  Mars  from  the^![g|„  * 
sun  is  by  far  the  nearest  alike  to  that  of  the  earth  \ 
nor  will  the  length  of  the  Martial  year  appear  verv 
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different  from  wbat  #e  enjoy,  when  compared  to  the 
surprising  duration  of  the  years  of  Jupiter,  Saturn, 
and  the  Georgium  Sidus.  If  vre  then  find  that  the 
globe  we  inhabit  has  its  polar  region  frozen  and  co- 
vered with  mountains  of  ice  and  snow  that  only  partly 
melt  when  alternately  exposed  to  the  sun,  I  may  well 
be  permitted  to  surmise,  that  the  same  causes  may  pro- 
bably have  the  same  effect  on  the  globe  of  Mars  j  that 
the  bright  polar  spots  are  owing  to  the  vivid  refkctien 
of  light  from  frozen  regions  ;  and  that  the  reduction  of 
those  spots  is  to  be  ascribed  to  their  being  exposed  to 
the  son.  In  the  year  1781,  the  south  polar  spot  was 
extremely  large,  which  we  might  well  expect,  as  that 
pole  had  but  lately  been  involved  in  a  whole  twelve- 
month's darkness  and  absence  of  the  sun;  but  in  1783, 
I  found  it  considerably  smaller  than  before,  and  it  de^ 
creased  continually  from  the  20 th  of  May  till  about  the 
middle  of  September,  when  it  seemed  to  be  at  a  stand. 
During  this  last  period  the  south  pole  had  already  been 
above  eight  months  enjoying  the  benefit  of  summer,  and 
still  continued  to  receive  the  sun-beams,  though,  towards 
the  latter  end,  in  such  an  oblique  direction  as  to  be  but 
little  benefited  bj  them.  On  the  other  hand,  in  the 
year  1781,  the  north  palar  spot,  which  had  then  been 
its  twelvemonth  in  the  sunshine,  and  was  bat  lately  re- 
turning into  darkness,  appeared  small,  though  undoubt- 
edly increasing  in  size.  Its  not  being  visible  in  the 
year  1783,  is  no  objection  to  these  phenomena,  being 
owing  to  the  position  of  the  axis,  by  which  it  was  re- 
moved out  of  sight. 

''  That  a  planetary  globe,  such  as  Mars,  turning  on 
an  axis,  should  be  of  a  spheroidical  form,  will  easily  find 
admittance,  when  two  familiar  instances  in  Jupiter  and 
the  earth,  as  well  as  the  known  laws  of  gravitation  and 
the  centrifugal  force  of  rotatory  bodies,  lead  the  way» 
to  the  reception  of  such  doctrines.  So  far  from  creating 
difficulties,  or  doubts,  it  will  rather  appear  singular, 
that  the  splieroidical  form  of  this  planet  has  not  al- 
ready been  noticed  by  former  astronomers ;  and  yet, 
reflecting  on  the  general  appearance  of  Mars,  we  soon 
find,  that  opportunities  of  making  observations  on  its 
real  form  cannot  be  very  frequent :  for  when  it  is  near 
enough  to  view  it  to  an^advantage,  we  see  it  generally 
gibbous,  and  its  appositions  are  so  scarce,  and  of  so 
short  a  duration,  that  in  more  than  two  years  time,  we 
have  not  abotre  three  or  four  weeks  for  such  observa- 
tions. Besides,  astronomers  being  generally  accustom- 
ed to  see  this  planet  distorted,  the  spheroidical  form 
might  easily  be  overlooked. 

^'  September  25.  1783.  At  ph.  50 ra.  the  equatorial 
diameter  of  Mars  measured  2i''  S3'">  ^^^  polar  diame- 
ter 21"  l^"  fiill  measure;  that  is,  certainly  not  too 
small.  This  difference  of  the  diameters  was  shown,  on 
the  28th  of  the  same  month,  to  Mr  Wilson  of  Glasgow, 
who  saw  it  perfectly  well,  so  as  to  be  convinced  that 
it  was  not  owing  to  any  defect  or  distortion  occasioned 
by  the  lens ;  and  because  I  wished  him  to  be  satisfied 
of  the  reality  of  the  appearance,  I  reminded  him  of 
several  precautions  \  such  as  causing  the  planet  to  pass 
directly  through  the  centre  of  the  field  of  view,  and 
judging  of  its  figure  when  it  was  most  distinct  and  best 
defined,  &c.  Next  day  the  difference  between  the 
two  diameters  was  shown  to  Dr  Blagden  and  Mr  Au- 
bert.  The  former  not  only  saw  it  immediately,  but 
thought  the  flattening-  almost  as  much  as  that  of  Jupi- 


Motioas 

of  the 

HeAvenly 


!«5 


of  Mass. 


ter.    Mr  Aubert  ako  saw  it  very  plainly,  to  as' to  en-  Appascat 
tertain  no  manner  of  doubt  about  the  appearance. 

'*  September  50lii,  loh,  5  am.  the  equatorial  diame- 
ter was  22"  9'^^,  with  a  magnifying  power  of  278,  By 
a  second  measure  it  was  22''  31'",  full  large;  xlm  polar 
diameter,  very  exact,  was  21"  26'''*  On  the  first  of 
October,  at  1  oh.  50  m.  the  equatorial  diameter  measured 
103  bj  the  micrometer ;  aud  the  polar  98  j  the  value 
of  the  divi^iions  in  seconds  and  thirds  not  being  well 
determined,  on  account  of  some  changes  lately  made 
in  the  focal  length  of  the  object  metals  of  the  tele« 
scope.  On  ttie  I3tli,  the  equatorial  diameter  was  ex- 
actly 22"  35"' :  the  polar  diameter  2i"  35'"."  In  a 
great  number  of  succeeding  observationb,  the  same  ap» 
pearance  oc^uired;  but  on  accouot  of  the  quick  changes 
in  the  appearance  of  this  planet,  Dr  lierschel  thought 
proper  to  settle  the  proportion  betwixt  the  equatorial 
and  polar  dianiete]*s  from  those  which  were  made  en  the 
very  day  of  the  apposition,  and  which  were  also  to  be 
preferred  on  account  of  their  being  repeated  with  a  very 
high  power,  and  in  a  fine  clear  afa*,  with  two  diflerent 
instruments  of  an  excellent  quality*  From  these  he  de- 
termined the  proportions  to  be  as  103  to  98,  or  1355 
to  1272. 

It  has  been  commonly  related  by  astronomers,  that  Of  the'au 
the  atmosphere  of  this  planet  is  possessed  of  such  strong  "**P^^ 
refractive  powers,  as  to  render  the  small  fixed  stars 
near  which  it  passes  invisible.  Dr  Smith  relates  an  oh- 
servation  of  Cassini,  where  a  star  in  the  water  of  Aqua* 
rius  at  the  distance  of  six  minutes  from  the  disk  of 
Mars,  became  so  faint  before  its  occultation,  that  it 
could  not  be  seen  by  the  naked  eye,  nor  with  a  three- 
feet  telescope.  This  would  indicate  an  atmosphere  of 
a  very  extraordinary  size  and  density  :  but  the  follow- 
ing observations  of  I^t  Herschel  seem  to  show  that  it 
is  of  much  smaller  dimensions.  **  1783,  Oct.  26th* 
There  are  two  small  staVs  preceding  Mars,  of  different 
sizes  \  with  460  they  appear  both  dusky  red,  and  are 
pretty  unrqual  ^  with  21 8  they  appear  considerably 
unequal.  The  distance  from  Mars  ef  the  nearest,  which 
is  also  the  largest,  with  227  measured  3'  26"  2o"^ 
Some  time  after,  the  same  evening,  the  distance  waa 
3'  ^"  SS'^t  Mars  being  retrograde.  Both  of  them 
were  seen  very  distinctly.  They  were  viewed  with  % 
new  20  feet  reflector,  and  appeared  very  bright.  Oc- 
tober 27th,  the  small  star  is  not  quite  so  bright  in  pro- 
portion to  the  large  one  as  it  was  last  night,  being  a 
good  deal  nearer  to  Mars,  which  is  now  on  the  side  of 
the  small  star;  but  whrn  the  planet  was  drawn  sKide,  or 
out  of  view,  it  appeared  as  plainly  as  usual.  Tlie  di- 
stance of  the  small  star  was  ^  f  2^'".  The  largest  of 
the  two  stars  (adds  he),  on  which  the  above  obser- 
vations were  made^  cannot  exceed  the  1 2th,  and  the 
smallest  the  13th  or  14th  magnitude)  and  I  have  no 
reason  to  suppose  that  they  were  any  otherwise  affected 
by  the  approach  of  Mars,  than  what  the  brightness  of 
its  superior  light  may  account  for.  From  other  pheno- 
mena it  appears,  however,  that  this  planet  is  not  witliout 
a  considerable  atmosphere ;  for  besides  the  permanent 
spots  on  its  surface,  I  have  often  noticed  occasional 
changes  of  partial  bright  belts,  and  also  once  a  darkish 
one  in  a  pretty  high  latitude ;  and  these  alterations  we 
can  hardly  ascribe  to  any  other  cause  than  the  variable 
disposition  of  clouds  and  vapours  floating  in  the  atnfto^ 

sphere  of  the  planet.** 
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H^i^y  Jupiter  is  the  brightest  of  nil  the  planets  except 
*^  .  Venus*  He  moves  from  west  to  east  in  a  period  of 
4332.602208  days,  exhibiting  irregularities  similar  to 
those  of  Mars.  Before  he  comes  into  opposition,  and 
when  distant  from  the  sun  about  1 1 5^,  his  motion  be- 
comes retrograde,  and  increases  in  swiftness  till  he  comes 
into  opposition.  The  motion  then  becomes  gradually 
slower,  and  becomes  direct  when  the  planet  advances 
within  1 1 5°  of  the  sun.  The  duration  of  the  retrograde 
motion  is  about  121  days,  and  the  arch  of  retrogiadatioti 
described  is  about  i  o^.  But  there  is  a  considerable  dif- 
ference both  in  the  amount  and  in  the  duration  of  this 
retrograde  motion. 

Jupiter  has  the  same  general  appearance  with  Mars, 
piterwhea  onlv  that  the  belts  on  his  surface  are  much  larger  and 
int^iaco-  more  permanent.  Their  general  appearance,  as  described 
by  Dr  Long,  is  represented  fig.  68-^71.  >  but  they  are 
not  to  be  seen  but  by  an  excellent  telescope.  They  are 
said  to  have  been  first  discovered  by  Fontana  and  two 
other  Italians  'y  but  Cassini  was  the  first  who  gave  a 
good  account  of  them.  Their  number  is  very  variable, 
aa  sometimes  only  one,  and  at  others  no  fewer  than 
eight,  may  be  perceived.  They  are  generally  parallel 
to  one  another,  but  not  always  so  \  and  their  breadth 
is  likewise  variable,  one  belt  having  been  observed  to 
grow  narrow,  while  another  in  its  neighbourhood  has 
increased  in  breadth,  as  if  the  one  bad  flowed  into  the 
other :  and  in  this  case  Dr  Long  observes,  that  a  part 
of  an  oblique  belt  lay  between  them,  as  if  to  form  a 
communication  for  this  purpose.  The  time  of  their 
continuance  is  very  uncertain,  sometimes  remaining 
unchanged  for  three  months  j  at  others,  new  belts 
.have  been  formed  in  an  hour  or  two.  In  some  of 
these  belts  large  black  spots  have  appeared,  which 
moved  swiftly  over  the  disk  from  east  to  west,  and 
returned  in  a  short  time  to  the  same  place ;  from 
whence  the  rotation  of  this  planet  about  its  axis  has 
been  determined.  On  the  9th  of  May  1664,  Dr  Hook, 
with  a  good  1 2  feet  telescope,  observed  a  small  spot  in 
the  biggest  of  the  three  obscure  belts  of  Jupiter  \  and 
observing  it  from  time  to  time,  found  that  in  two  hours 
it  had  moved  from  east  to  west  about  half  the  visible 
diameter  of  the  planet.  In  1665,  Cassini  observed  a 
spot  near  the  largest  belt  of  Jupiter  which  is  roost  fre- 
quently seen.  It  appeared  round,  and  moved  with  the 
greatest  velocity  when  in  the  middle,  but  appeared 
narrower,  and  moved  slower,  the  nearer  it  was  to  the 
circumference.  ^'  These  circumstances  (says  Dr  Long) 
showed  that  the  spot  adhered  to  the  body  of  Jupiter, 
and  was  carried  round  upon  it.  It  continued  ther&> 
on  till  the  year  following  \  long  enough  to  determine 
the  periodical  time  of  JupiterV  rotation-  upon  his  axis 

iceoiat  of  *®  '**  9  ^'  ^^  '"•''      '^i^  principal,  or  ancient  spot 

wcof  Uete*^^  it  is  called,  is  the  largest,  and  of  the  longest  con- 

Bl»u.         tinuance  of»  any  hitherto  known,   and   has  appeared 

and  vanished  no  fewer  than  eight  times  between  the 

rears  1665  ^^^  ^7^^ '  ^^^  ^^'®  1^^^  ^^^  mentioned 
It  was  invisible  till  I7i3t  The  longest  time  of  its  con* 
tinuing  to  be  visible  was  three  years  \  and  the  longest 
time  of  its  disappearing  was  from  1708  to  17 13  ;  it 
seems  to  have  some  coaneotion  with  the  principal  sou- 
thern belt )  for  the  spot  has  jiever  been  seen  when  that 
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disappeared,  though  that  belt  has  often  been  visible  Apimrent 
without  that  spot.     Besides  this  ancient  spot,  Cassini,    Motions 
in  the  year  1669,  ^^^  ^^^  ^^  ^^^^  stability  that  did  not  ^^^^^    . 
continue  of  the  'same  shape  or  dimensions,  but  broke     J^^*^/ 
into  several  small  ones,  whereof  the  revolution  was  but «      V   '  ' 
ph.  51  ni. )  and  two  ether  spots  that  revolved  in  9  h. 
524  m.     Tlie  figure  of  Jupiter  is  evidently  an  oblate 
spheroid, .the  longest  diameter  of  his  disk  being  to  the 
shortest  as  1 3  to  1 2.    His  rotation  is  from  west  to  east, 
like  that  of  the  sun,  and  the  plane  of  his  equator  is       xtfp 
very  nearly  coincident  with  that  of  his  orbit  \  so  that  No  differ- 
there  can  scarcely  be  any  difference  of  seasons  in  that*^***^®*^**** 
planet.     His  rotation  has  been  observed  to  be  some-  '?J"  "*  •*■" 
what  quicker  in  his  aphelion  than  his  perihelion.     The  - 
axis  of  rotation  is  nearly  perpendicular  to  the  plane  of 
the  ecliptic,  and  the  planet  makes  one  revolution  in 
0.41377  day,  or  about  ph.  35'  and  37".    The  changes 
in  the  appearance  of  these  spots,  and  the  diflerence  in 
the  time  of  their  rotation,  make  it  probable  that  they  do 
not  adhere  to  Jupiter,  but  are  clouds  transported  by  the 
winds  with  different  velocities  in  an  atmosphere  subject 
to  violent  agitations. 

The  apparent  diameter  of  this  planet  is  a  maximum 
during  his  opposition  to  the  sun,  it  is  then  equal  to 
about  46";    when  in  conjunction  it  is  smaller,   being     * 
only  about  31":  his  mean  apparent  diameter  is  equal 
1036".  ,70 

Four  little  stars  are  observed  around  Jupiter,  which  Is  attended 
constantly  accompany  him.     Their  relative  situation  ^7  f^' 
is  continually  changing.     They  oscillate  on  both  sides "'^'"* 
of  the  planet,  and  their  relative  rank  is  determined  by 
the  length  of  these  oscillations.      That  one  in  which 
the  oscillation  is  shortest  is  called  ihe  first  satellite^  and, 
so  on.     These  satellites  are   analogous  to  our   moon. 
See  fig.  1 8.  and  186.     They  are  all  supposed  to  move 
in  ellipses ;   though  the  eccentricities  of  all  of  them 
are  too  small  to  be  measured,  excepting  that  of  the 
fourth  \  and  even  this  amounts  to  no  more  than  0.007 
of  its  mean  distance  from  the  primary.     The  orbits  of 
these  planets  were  thought  by  Galileo  to  be  in  the  same 
plane  with  that  of  their  primary :  but  Mr  Cassini  has 
found  that  their  orbits  make  sC  small  angle  with  it  \  and, 
as  he  did  not  find  any  difference  in  the  place  of  their 
nodes,  he  concluded  that  they  were  all  in  the  same  place, 
and  that  their  ascending  nodes  were  in  the  middle  of 
Aquarius.  After  observing  them  for  more  than  36  years, 
he  found  their  greatest  latitude,  or  deviation  from  the       |.( 
plane  of  Jupiter's  orbit,  to  be  2^  $$*•    The  first  of  these  Oisuncei 
satellites  revolves  at  the  distance  of  5.697  of  Jupiter's  ^^^  perio. 
semidiaroeters,  or  1'  51"  as  measured  by  proper  instru- ^i®^  V"*' 
menU)  its  periodical  time  is  x  d.  18  h.  27'  34".    Thei^^"!'/"* 
next  satellite  revolves  at  the  distance  of  9.017  semidia* 
meters,  or  2'  56",  in  3  d.  13  h.  13'  43";  the  third  at  the 
distance  of  14.384  semidtameters,  or  4'  42'',  in  7  d.  3  b. 
42'  36''^  and  the  fourth  at  the  distance  of  25.266,  or 
8',i6",in  i6d.  i6b,3a'09". 

Since  the  time  of  Cassini  it  has  been  found  that  the 
nodes  of  Jupiter's  satellites  are  not  in  the  same  place  ; 
and  from  the  different  points  of  view  in  which  we  have 
an  opportunity  of  observing  them  from  the  earth,  we 
see  them  soroetioMS  apparently  moving  in  straight 
lines,  and  at  other  tiroes  in  elliptic  corves.  All  of 
them,  by  reason  of  their  iromense  distaaeei  seem  to  keep 
near  their  primary,  and  their  apparent  motion  is  a  kind 
of  oscilhtion  like  that  of  a  pendolaiDi  going  altemate* 
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1  y  from  their  greatest  distance  on  one  side  to  the 
greatest  distance  on  the  other,  sometimes  in  a  btraight 
line,  and  sometimes  in  an  elliptic  curve.  When  a  sa- 
tellite is  in  its  superior  semicircle,  or  that  half  of  its 
orbit  which  is  more  distant  from  the  earth  than  Jupi- 
ter is,  its  motion  appears  to  ns  direct,  according  to 
the  order  nf  the  signs ;  but  in  its  inferior  semicircle, 
Mhen  it  is  nearer  to  us  than  Jupiter,  its  motion  ap- 
pears retrograde^  and  both  these  motions  seem  quicker 
the  nearer  the  satellites  are  to  the  centre  of  the  prima- 
ry, slower  the  more  distant  they  are,  and  at  the  greatest 
distance  of  all  they  appear  for  a  short  time  to  be  sta- 
tioniiry. 

From  this  account  of  the  system  of  Jupiter  and  his 
satellites,  it  is  evident,  that  occultations  of  them  must 
frequently  happen  by  their  going  behind  their  primary, 
or  by  coming  in  betwixt  us  and  it.     The  former  takes 
place  when  they  proceed  towards  the  middle  of  their  up- 
per semicircle  ^  the  latter,  when  they  pass  through  the 
same  part  of  their  inferior  semicircle.    Occultations  of 
the  former  kind  happen  to  the  first  and  second  satellite; 
at  every  revolution,  the  third  very  rarely  escapes  an  oc- 
cultation,  but  the  fourth  more  frequently  by  reason  of 
its  greater  distance.    It  is  seldom  that  a  satellite  can  be 
discovered  upon  the  disk  of  Jupiter,  even  by  the  best 
telescopes,  excepting  at  its  first  entrance,  when  by  rea- 
son of  its  being  more  directly  illuminated  by  the  rays 
of  the  sun  than  the  planet  itself,  it  appears  like  a  lucid 
spot  upon  it.     Sometimes,  however,  a  satellite  in  pas- 
sing over  the  disk,  appears  like  a  dark  spot,  and  is 
easily  to  be  distinguished.     This  is  supposed  to  be  ow- 
ing to  spots  on  the  body  of  these  secondary  planets ; 
and  it  is  remarkable,  that  the  same  satellite  has  been 
known  to  pass  over  the  disk  at  one  time  as  a  dark  spot, 
and  at  another  so  luminous  that  it  could  not  be  distin- 
guished from  Jupiter  himself,  except  at  its  coming  on 
and  going  off.     To  account  for  this,  we  must  say,  that 
either  the  spots  are  subject  to  change ;  or  if  they  be 
permanent  like  those  of  our  moon,  that  the  satellites  at 
dlBerent  times  turn  different  parts  of  their  globes  to- 
wards us.     Possibly  both  these  causes  may  contribute 
to  produce  the  phenomena  just  mentioned.     For  these 
reasons  also  both  the  light  and  apparent  magnitude  of 
the  satellites  are  variable ;  for  the  fewer  spots  there  are 
upon  that  side  which  is  turned  towards  us,  the  brighter 
it  will  appear;  and  as  the  bright  side  only  can  be  seen, 
a  satellite  must  appear  larger  the  more  of  its  blight 
bide  it  turns  towards  the  earth,    and  the  less  s(y  the 
more  it  happens  to  be  covered  with  spots.     The  fourth 
satellite,  though  generally  the  smallest,  sometimes  ap- 
pears bigger  than  any  of  the  rest :  the  third  sometimes 
seems  least,  though  usually  the  largest;  nay,  a  satellite 
may  be  so  covered  with  spots  as  to  appear  -less  than  its 
f-hadow  passing  over  the  disk  of  the  primary,  though 
we  are  certain  that  the  shadow  must  be  smaller  than 
the  body  which  casts  it.     To  a  spectator  placed  on  the 
surface  of  Jupiter,  eaeh  of  these  satellites  would  put 
on  the  phases  of  the  moon  ;  but  as  the  distance  of  any 
ef  them  from  Jupiter  is  but  small  when  compared  with 
the  dintaace  of  that  planet  from  the  sun,  the  satellites 
are  therefore  illiHntnated  by  the  sun  very  nearly  in  the 
same  manner  with  the  primary  itself ;  hence  they  ap- 
pear to  us  always  round,  having  constantly  the  greatest 
part  of  their  enlightened  half  turned  towards  the  earth : 
and.  indeed  they  4re  sa«iDal],  that  were  they  to  pot  on 

1 


the  phases  of  the  moon,  these  phases  could  scarce  be  Appamt 

discerned  through  the  best  telescopes.  Uotioai 

When  the  satellites  pass  through  their  inferior  semi-  „^^^^^ 

circles,  they   may  cast  a  shadow  upon  their  primary,  b^Jmsi!' 

and  thus  cause  an  eclipse  of  the  sun  to  his  inhabitants  _f 

if  there  are  any ;  and  in  some  situations  this  shadow        175 

may  be  observed  going  before  or  following  the  satel- '^bcir  ska. 

lite.      On    the  other  hand,   in  passinff  through  their  ?5*'^  "^ 
•  •     1  1  If  ■         r>        ■  •     times  vh- 

superior  semicircles,  the  aateilites  may  be  eclipsed  tn  ^i^  ^^  ^^ 

the  same  manner  as  our  moon  by  passing  through  the  disk  of  Jo- 
shadow  of  Jupiter  :   and  this  is  actually  the  case  with  pitcr. 
the  first,  second,  and  third  of  these  bodies ;  but  the  _,.    '7^ 
fourth,  by  reason  of  the  largeness  of  its  orbit,  ?^^^^j^^^ 
sometimes  above  or  below  the  shadow,  as  is  the  caae  mooiu 


with  our  moon.  The  beginnings  and  endings  of  these  eclipsed  ia 
eclipses  are  easily  seen  by  a  telescope  when  the  earth  f  ^•^  "'•• 
is  in   a  proper  situation  with  regard  to  Jupiter  and  the 


sun  ;   but  when  this  or  any  other  planet  is  in  conjunc- ji^t  ^^at 
tion  with  the  sun,  the  superior  brightness  of  that  luoai-  time  the 
nary  renders  both  it  and  the  satellites  invisible.    From  «cJi|»«iSe. 
the  time  of  its  first  appearing  after  a  conjunction  until  ^*"*j?J*» 
near  the  apposition,  only  the  immersions  of  the  satel-  pi^^^,  ^ 
liles  into  his  shadow,  or  the  beginnings  of  the  eclipses,  ullitcs  are 
are  visible  ;  at  the  apposition,  only  the  occultations  of  ^isibk. 
the  satellites,  by  going  behind  or  coming  before  their 
primary,  are  observable ;  and  from  the  apposition  to 
the   conjunction,   only  the  emersions,   or  end  of  the 
eclipses,  are  to  be  seen.     This  is  exactly  true  in  the 
first  satellite,  of  which  we  can  never  eee  an  immersion 
with  its  immediately  subsequent  emersion:  and  it  is  but 
rarely  that  they  can  be  both  seen  in  the  second ;  a»  in 
order  to  their  being  so,  that  satellite  must  be  near  one 
of  its  limits,  at  the  same  time  that  the  planet  is  near 
his  perihelion  and  quadrature  with  the  sun.     With  re- 
gard to  the  third,  when  Jupiter  is  more  than  46  de- 
grees from  conjunction  with,  or  apposition  to,  the  sun^ 
both  its  immersions  and  immediately  subsequent  emer- 
sions are  visible ;  as  they  likewise  are  in  the  fonrtli, 
when  the  distance  of  Jupiter  from  conjunction  or  aj»- 
jiosition  is  24  degrees. 

When  Jupiter  is  in  quadrature  with  the  sun,  the  eaitb 
is  farthest  out  of  the  line  that  passes  through  the  centre* 
of  the  sun  and  Jupiter,  and  therefore  the  shadow  of  the 
planet  u  then  most  exposed  to  our  view:  but  even  then 
the  body  of  the  planet  will  hide  from  us  one  side  of  that 
part  ofthe  shadow  which  is  nearest  to  it,  through  which 
the  first  satellite  passes;  which  is  the  reason  that  though 
we  see  the  entrance  of  that  satellite  into  the  shadow,  or 
its  coming  out  from  thence,  as  the  earth  is  situated  on 
the  east  or  west  side  thereof,  we  cannot  see  tliem  both  ; 
whereas  the  other  satellites  going  tlirough  the  shadow 
at  a  greater  distance  from  Jupiter,  their  ingress  and 
egress  are  both  visible. 

Sect.  V.  0/ Saturn. 

Saturn  is  likewise  a  very  conspicuous  planet,  though 
not  so  brilliant  as  Jupiter.  The  period  of  his  sidereal 
revolution  round  the  earth,  is  10759.077213  days^ 
He  moves  from  west  to  east  nearly  in  the  plane  of  the 
ecliptic,  and  exhibits  irregularities  similar  to  those  of 
Jupiter  and  Mars.  He  becomes  retrograde  both  before 
and  after  his  opposition,  when  at  the  distance  of  about 
109°  from  the  sun.  His  retrograde  motion  continuea 
about  139  days,  and  during  its  coDiinuanfie  he  describes 
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an  arc  of  about  6*.    His  diameter  is  a  maximum  at  his 
opjMnitiou,  and  his  mean  apparent  diameter  is  i8". 

Saturn,  when  viewed  through  a  good  tele&cope, 
makes  a  more  remarkable  appearance  than  any  of  the 
other  planets.  Galileo  first  discovered  his  uncommon 
shape,  which  he  thought  to  be  like  two  small  globes, 
one  on  each  side  of  a  large  one  \  and*  he  published  his 
overy  in  a  Latin  sentence  :  the  meaning  of  which 
was,  that  he  had  seen  him  appear  with  three  bodies  ^ 
though,  in  order  to  keep  the  discovery  a  secret,  the 
letters  were  transposed.  Having  viewed  him  for  two 
years,  he  was  surprised  to  see  him  become  quite  round 
without  these  appendages,  and  then  after  some  time  to 
assume  them  as  before.  These  adjoining  globes  were 
what  are  now  called  the  anste  of  his  ring,  the  true 
abape  of  which  was  first  discovered  by  Huygens  about 
40  years  after  Galileo,  first  with  a  telescope  of  12  feet, 
and  then  with  one  of  23  feet,  which  magnified  objects 
100  times.  From  the  discoveries  made  by  him  and 
other  astronomers,  it  appears  that  this  planet  is  sor- 
roonded  by  a  broad  thin  ring,  the  edge  of  which  re- 
flects little  or  none  of  the  sun^s  light  to  us,  but  the 
planes  of  the  ring  reflect  the  light  in  the  same  manner 
that  the  planet  itself  does;  and  if  we  suppose  the  dia- 
meter of  Saturn  to  be  divided  into  three  equal  parts, 
the  diameter  of  the  ring  is  about  seven  of  these  parts. 
The  ring  is  detached  from  the  body  of  Saturn  in  such  a 
manoer,  that  the  distance  between  the  innermost  part  of 
the  ring  and  the  body  is  equal  to  its  breadth.  If  we  had 
a  view  of  the  planet  and  his  ring,  with  our  eyes,  per- 
pendicular to  one  of  the  planes  of  the  latter,  we  should 
see  them  as  in  fig.  72. :  but  our  eye  is  never  so  much  ele- 
vated above  eithtr  plane  as  to  have  the  visual  ray  stand 
at  right  angles  to  it,  nor  indeed  is  it  ever  elevated  more 
than  about  30  degrees  above  it ;  so  that  the  ring,  be- 
ing commonly  viewed  at  an  oblique  angle,  appears  of 
an  oval  form,  and  through  very  good  telescopes  double,. 
as  represented  fig.  73.  and  74.  Both  the  outward 
and  inward  rim  is  projected  into  an  ellipsis,  more  or 
less  oblong  according  to  the  different  degrees  of  obli- 
quity with  which  it  is  viewed.  Sometimes  our  eye  is 
in  the  plane  of  the  ring,  and  then  it  becomes  invisible ; 
either  because  the  outward  edge  is  not  fitted  to  reflect 
the  suB^s  light,  or  more  probably  because  it  is  too  thin 
to  be  seen  at  such  a  distance.  As  the  plane  of  this 
ring  keeps  always  parallel  to  itself,  that  is,  its  situation 
in  one  part  of  the  orbit  is  alwavs  parallel  to  that  in  any 
other  part,  it  disappears  twice  in  every  revolution  of  the 
planet,  that  is,  about  once  in  1 5  yeai-s ;  and  he  some- 
times appeals  quite  round  for  nine  months  togeth«fr. 
At  other  times,  the  distance  betwixt  the  body  of  the 
planet  and  the  ring. is  very  perceptible  ;  insomuch  that 
Mr  Whiston  tells  us  of  Dr  Clarke^s  father  having  seen 
a  star  throoglvthe  opening,  and  supposed  him  to  have 
been  the  only  person^  who  ever  saw  a  sight  so  rare,  as 
the  opening,  though  certainly  very  large,  appears  very 
small  to.418.  When  Saturn  appears  round,  if  our  eye 
be  10  the  plane  of  the  ring,  it  will  appear  as  a  dark 
line  across  the  middle  of  the  planet^s  disk ;  and  if  our 
eye  be  elevated  above  the  plane  of  the  ring,  a  shadowy 
belt  will  be  visible,  caused  by  the  shadow  of  the  ring 
as  well  as  by  the  interposition  of  part  of  ;t  betwixt  the 
eye  and  the  planet.  The  shadow  of  the  ring  is  broad- 
est when- the  sun  IS  most  elevated,  hut  its  obscure  parts 
ftpf^AT  broadest  whea  our  eye  is  most  elevated  above 


the  plane  of  it.       When  it  appears  double,  the  ring  Apparent 
next  the  body  of  the  planet  appears  brightest  *,  when    Moiiouk 
the  ring  appears  of  an  ellipticalforni,  the  parts  about  „**^      . 
the  ends  of  the  largest  axis  are  culled  the  ansar^  a.s  has     jj^j^^' 
been  already  mentioned.      These,  a  little  before  and         ^       * 
after  the  disappearing  of  the  ring,  are  of  unequal  mag- 
nitude; the  largest  ansa  is  longer  visible  before  the  pla- 
net\s  round  phase,  and   appears  again  sooner,  than  the       iSo 
other.     On  the  first  of  October  1714,  the  largest  ansa  Ring  of  Sa- 
was  on  the  east  side,  and  on  the  I2th  on  the  west  side  J^"™  Pjo- 
of  the  disk  of  the  planet,  which  makes  it  probable  ^^^*' revolution* 
the  ring  has  a  rotation  round  .an  axis.     Herschcl   has  g,^  j^  ^^j^^ 
demonstrated,  that  it  revolves  in   its  own   plane  in  10 
hours  32'  I5*4"*     The  observations  of  this  piiilosopher 
have  added  greatly  to  our  knowledge. of  Saturn^s  ring. 
According  to  him  there  is  one  single,  dark,  considera- 
bly broad  line,  belt,  or  zone,  which   be   has  constant- 
ly found  on  the  north  side  of  the  ring.     As  this  dark 
belt  is  subject  to  no  change  whatever,  it  is  probably 
owing  to  some  permanent  construction  of  the  surface  of 
the  ring :  this  construction  cannot  be  owing  to  the  sha- 
dow of  a  chain   of  mountains,    since  it  is  visible  all 
round  on  the  ring  ^  for  there  could  be   no  shade  at  the 
ends  of  the  ring :  a  similar  argument  will  apply  against 
the  opinion  of  very  extended  caverns.      It  is  pretty 
evident  that  this  dark  zone  is  contained  between  two 
concentric  circles  ^   for  all  the  phenomena  correspond 
with  the  projection  of  such  a  zone.     The  nature  of  the 
ring  Dr  Herschel  thinks  no  less  solid  than  that  of  Sa- 
turn itself,  and  it  is  observed   to  cast  a  strong  shadow 
upon  the  planet.     The  light  of  the  ring  is  also  gene- 
rally brighter  than  that  of  tlie  planet  ^  for  the  ring  ap- 
pears sufficiently    bright  when   the    telescope  affords 
scarcely  light  enough  for  Saturn.    The  doctor  concludes 
that  the  edge  of  the  ring  is   not  flat,  but  spherical  or 
speroidical.     The  dimensions  of  the  ring,  or  of  the  two 
rings  with  the  space  between  them,  Dr  Herschel  gives 

as  below : 

Miles. 

Inner  diameter  of  smaller  ring  ^4^345 

Outside  diam.  of  ditto  184393 

Inner  diam.  of  larger  ring  190248 

Outside  diam.  of  ditto  204883 

Breadth  of  the  inner  ring  20000 

Breadth  of  the  outer  ring  7200 

Breadth  of  the  vacant  space,  or  dark  zone      '    2839 

There  have  been  various  conjectures  relative  to 
the  nature  of  this  ring.  Some  persons  have  ima- 
gined that  the  diameter  of  the  planet  Saturn  was  once 
equal  to  the  present  diameter  of  the  outer  ring, 
and  that  it  was  hollow  >  the  present  body  being  con- 
tained within  the  former  sUrface,  in  like  manner  as  a 
kernel  is  contained  within  its  shell :  they  suppose  that, 
in  consequence  of  some  concussion,  or  other  cause,  the 
outer  shell  all  fell  down  to  the  inner  body,  and  left 
only  the  ring  at  the  greater  distance  'from  the  centre, 
as  we  now  perceive  it.  This  conjecture  is  in  some 
measure  corroborated  by  the  consideration,  that  both 
the  planet  and  its  ring  perform  their  rotations  about 
the  same  common  axis,  and  in  very  nearly  the  same 
time..  But  from  the  observations  of  Dr  Herschel,  he 
thus  concludes  :  *'  It  does  not  appear  to  me  that  there 
is  sufficient  ground  for  admitting  the  ring  of  Saturn  to 
be  of  a  very  changeable  nature,  and  I  guess  that  ii.^ 
phenomena  will  hereafter  be  so  fully  explained,  as  to 
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reconcile  all  observations.  In  the  meanwhile  we  must 
ivithhold  a  final  judgment  of  its  constructioni  till  we 
can  have  more  observations.  Its  division,  however, 
into  two  very,  unequal  parts,  can  admit  of  no  doubt.^' 

The  diameters  of  Saturn  are  not  equal :  that  which 
is^rpendicular  to  the  plane  of  his  ring  appears  less  by 
one-eleventh  than  the  diameter  situated  in  that  plane. 
If  we  compare  this  form  with  that  of  Jupiter,  we  have 
reason  to  conclude  that  Saturn  turns  rapidly  round  his 
shorter  axis,  and  that  the  ring  moves  in  the  plane  of  his 
equator.  Herschel  has  conBrmed  this  opinion  by  actual 
observation.  He  has  ascertained  the  duration  of  a  re- 
volution of  Saturn  round  his  axis  to  amount  to  0.428 
day.  Huygens  observed  five  belts  upon  this  planet 
nearly  parallel  to  the  equator. 

Saturn  is  still  better  attended  than  Jupiter,(8ee  fig.  18. 
and  186.);  having,  besides  the  ring  above-mentioned, 
no  fewer  than  seven  moons  continually  circulating  round 
him.  The  first,  at  the  distance  of  2.097  semidiameters 
of  his  ring,  and  4.893  of  the  planet  itself,  peirforms  its 
revolution  in  i  d.  21  h.  J  8'  57"-,  the  second,  at  2.686 
semidiameters  of  the  ring,  and  6.268  of  Saturn,  re- 
volves in  2d.  17  h.  41'  22"^  the  third,  at  the  di- 
stance of  8.754  semidiameters  of  Saturn,  and  3752 
of  the  ling,  in  4  d.  I2h.  25'  12";  the  fourth,  called 
the  Huygentan  satellite^  at  8.698  semidiameters  of  the 
rin&f,  and  20.295  of  Saturn,  revolves  in  15  d.  22  h.  41' 
1 2"  y  while  the  fifth,  placed  at  the  vast  distance  of 
59.154  semidiameters  of  Saturn,  or  25.348  of  his  ring, 
does  not  perform  its  revolution  in  less  than  79  d.  7  h. 
47'  00".  The  orbits  of  all  these  satellites,  except  the 
fifth,  are  nearly  in  the  same  plane,  which  make<*  an 
angle  with  the  plane  of  Saturn^s  orbit  of  about  31^; 
and  by  reason  of  their  being  inclined  at  such  large 
angles,  they  cannot  pass  either  across  their  primary  or 
behind  it  with  respect  to  the  earth,  except  when  vei-y 
near  their  nodes  \  so  that  eclipses  of  them  happen  much 
more  seldom  than  of  the  satellites  of  Jupiter.  There 
is,  however,  an  account  in  the  Philos.  Transact,  of  an 
occultation  of  the  fourth  satellite  behind  the  body  of 
Saturn  \  and  there  is  a  curious  account  by  Cassini  in 
the  Memoirs  of  the  Royal  Academy  for  1692,  of  a 
fixed  star  being  covered  by  the  fourth  satellite,  so  that 
for  13  minutes  they  appeared  both  as  one  star.  By 
reason  of  their  extreme  smallness,  these  satellites  cannot 
be  seen  unless  the  air  be  very  clear ;  and  Dom.  Cassini 
for  several  years  observed  the  fifth  satellite  to  grow  less 
and  less  as  it  went  through  the  eastern  part  of  its  or- 
bit until  it  became  quite  invisible  \  while  in  the  western 
part  it  gradually  became  more  and  more  bright  until 
it  arrived  at  its  greatest  splendour.*—'*  This  phenomenon 
(says  Dr  Long)  cannot  be  better  accounted  for  than 
by  supposing  one  half  of  the  surface*of  this  satellite  to 
be  unfit  to  reflect  the  light  of  the  sun  in  sufficient 
quantity  to  make  it  visible,  and  that  it  turns  round  its 
axis  nearly  in  the  same  time  as  it  revolves  round  its 
primary;  and  that,  by  means  of  this  rotation,  and 
keeping  always  the  same  face  toward  Saturn,  we  npon 
the  earth  may,  during  one  half  of  its  periodical  time, 
be  able  to  see  successively  more  and  more  of  its  bright 
aide^  and  during  the  other  half  of  its  period  have  more 
and  more  of  the  spotted  or  dark  side  turned  towards  ue. 
In  the  year  1705,  this  satellite  unexpectedly  became 
visible  m  all  parts  of  its  orbit  through  the  very  same 
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telescopes  that  were  before  often  made  use  of  to  view  it  Appa 
in  the  eastern  part  without  success :  this  shows  the  spots  Moti 
upon  this  satellite,  like  those  upon  Jupiter  and  some  ^^ 
other  of  the  primary  planets,  are  not  permanent,  but  ^ 
subject  to  change.**  w-««y 

The  two  other  satellites  were  discovered  by  DrHer* 
Bchel  in  1787  ahd  1788.  They  are  nearer  to  Saturn 
than  any  of  the  other  five.  But  in  order  to  prevent  con- 
fusion, they  have  been  called  the  6th  and  7th  satellites. 
The  fifth  satellite  has  been  observed  by  Dr  Herschel 
to  turn  once  round  its  axis,  exactly  in  the  time  in 
which  it  revolves  round  Saturn.  In  this  respect  it  re- 
sembles our  moon. 

Sect.  VL  Of  Herschel. 

The  planets  hitherto  described  have  been  known 
from  the  remotest  antiquity ;  but  the  planet  Herschel, 
called  also  the  Georgium  Sidos,  and  Uranus,  escaped 
the  attention  of  the  ancient  astronomers.  Flamstead, 
Mayer,  and  Le  Moonier  had  observed  it  as  a  small 
star;  but  in  1781  Dr  Herschel  discovered  its  motion, 
and  ascertained  it  to  be  a  planet.  Like  Mars,  Jupi- 
ter, and  Saturn,  it  moves  from  west  to  east  round  the 
tun.  The  duration  of  its  sidereal  revolution  is  30689 
days.  Its  motion,  which  is  nearly  in  the  plane  of  tbe 
ecliptic,  begins  to  be  retrograde  before  and  after  the 
opposition,  whea  the  planet  is  103.5°  itom  the  son ; 
its  retrograde  motion  continues  for  about  151  daya^ 
and  the  arc  of  retrogradation  amounts  to  3.6*.  If  we 
judge  of  the  distance  of  this  planet  by  the  slowness  of 
iumotions,  it  ought  to  be  at  the  very  confines  of  the 
planetary  system.  18; 

The  apparent  magnitude  of  this  planet  is  ao  small  '.^  s^t 
that  it  can  seldom  be  seen  with  the  naked  eye.  It  is^^^* 
accompanied  by  six  satellites :  two  of  them,  wGicli 
were  discovered  by  Dr  Herschel  in  1787,  revolve  about 
that  planet  in  periods  of  8  d.  17  h.  i  m.  19.  sec.  and 
13  d.  II  h.  5  m.  14  sec.  respectively,  the  angular  di- 
stances from  the  primary  being  33''  and  447" :  their 
orbits  are  nearly  perpendicular  to  the  plane  of  the 
ecliptic.  The  history  of  the  discovery  of  the  other  four, 
with  such  elements  as  could  then  be  ascertained,  are 
given  in  the  Philosophical  Transactions  for  1798, 
Part  I.  The  precise  periods  of  these  additional  satel- 
lites cannot  be  ascertained  without  a  greater  number  of 
observations  than  had  been  made  when  Dr  Herschel 
sent  the  account  of  their  discovery  to  tbeBoyal  Society  \ 
but  he  gave  the  following  estimates  as  the  most  probable 
which  could  be  formed  by  means  of  the  data  then  de- 
termined. Admitting  the  distance  of  the  anterior  satel- 
lite to  be  25^.5,  its  periodical  revolution  will  be  5  d.  * 
21  h.  25  m.  If  the  intermediate  satellite  be  placed  at 
an  equal  distance  between  the  two  old  satellites,*  or  at 
3S''«57>  >^  period  will  be  10  d.  23  h.  4  m.  The  nearest 
exterior  satellite  is  about  double  the  distance  of  the 
farthest  old  one  \  its  periodical  time  will  therefore  be 
about  38  d.  I  h.  40  m.  The  most  distant  satellite  is 
full  four  times  as  far  from  the  planet  as  the  old  second 
satellite:  it  will  therefore  take  at  least  107  d.  16 h. 
40  m.  to  complete  one  revolution.  All  these  satellites 
perform  their  revolutions  in  their  orbits  contrary  to  the 
order  of  the  signs  \  that  is,  their  real  motion  is  retro- 
grade. 
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SiKT.  VIL  Of  Ceres  and  Pallas. 

Tb««e  tivo  planets,  lately  discovered  bj  Pinzz.!  and 
Olbers  two  foreign  astronomers,  ougbt  to  have  follow- 
ed Mara  id  the  order  of  dt^scription,  as  their  orbits  are 
placed  between  those  of  Mars  and  Jupiter  \  but  as  they 
have  been  observed  only  for  a  very  short  time,  we 
judged  it  move  proper  to  reserve  the  account  of  them 
tyi  we  cane  to  the  words  Ceres  and  Pallas,  when 
the  elemeats  of  their  orbits  will  in  all  probability  be 
deterfBiaed  with  more  precision  than  at  present.  They 
are  invisible  to  the  naiked  eye  ^  and  Dr  Hersrhel  has 
a<icertained  that  their  size  is  extremely  soialU  For  that 
leasoD,  together  with  the  great  obliquity  of  their  orbits, 
be  has  proposed  to  disttngaisb-  them  from  the  planets, 
ind  to  call  them  asterotdim 

Chip.  IV.  Of  the  Comets. 

Tm  planets  are  not  the  only  moving  bodies  visible 
in  the  heavens.  There  are  others  which  appear  at  uq* 
certain  intervals,  and  with  a  very  different  aspect  from 
the  planets*  These  are  very  numerous,  and  no  fewer 
than  450  are  supposed  to  belong  to  our  solar  system. 
They  are  called  Cumete^  from  their  having  a  long  tail, 
somewhat  resembling  the  appearance  of  hair.  This, 
however,  is  not  always  the  case  ;  for  some  comets  have 
appeared  which  were  as  well  defined,  and  as  ronnd  as 
planets :  but  in  general  they  have  a  luminous  matter  dtf* 
fused  around  them,  or  projecting  out  from  them,  which 
to  appearance  very  much  refembies  tbe  Aurora  Borea- 
lis.  When  these  appear,  they  eome  in  a  direct  line  to- 
wards the  sun,  as  if  they  were  going  to  fall  into  his 
body;  and  ai^r  having  disappeared  for  ^me  time  in  con- 
sequence of  their  proximity  to  that  luminary,  they  fly 
off^  again  on  the  other  side  as  fast  as  they  came,  project- 
ing a  tail  much  greater  and  brighter  in  their  recess 
from  him  than  when  they  advanced  towards  him  \  but, 
getting  daily  at  a  farther  distance  from  us  in  the  hea- 
vens, they  continually  lose  of  their  splendour,  and  at 
last  totally  disappear.  Their  apparent  magnitude  is  ve- 
ry different  \  sometimes  they  appear  only  of  the  bigness 
of  the  fixed  stars  \  at  other  times  they  will  equal  the 
diameter  of  Venus,  and  sometimes  even  of  tlie  sun  or 
moon.  80^  in  1652,  Hevelius  observed  a  comet  which 
seemed  not  inferior  to  the  moon  in  size,  though  it  had 
not  so  bright  a  splendour,  but  appeared  with  a  pale  and 
dim  light,  and  had  a  dicimal  aspect.  These  bodies  will 
also  sometimes  lose  their  splendour  suddenly,  while  their 
apparent  bulk  remains  unaltered.  With  respect  to  their 
apparent  motions,  they  have  all  the  inequalities  of  the 
pUnets ;  sometimes  seeming  to  go  forwards,  sometimes 
backwards,  and  son^etimes  to  be  stationary. 

The  comets,  viewed  through  a  telescope,  have  a  very 
different  appearance  from  any  of  tbe  planets.  The  nu- 
cleus, or  star,  seems  much  more  dim.  Sturmius  tells 
ns,  that  observing  the  comet  of  1680  with  a  telescope, 
it  appeared  like  a  coal  dimly  glowing  ;  or  a  rode  mass 
of  matter  illuminated  with  a  dusky  fumid  light,  less  sen- 
sible at  the  extremes  than  in  the  middle;  and  not  at  all 
like  a  star,  which  appears  with  a  round  disk  and  a  vivid 
iigbt. 

Hevelius  observed  of  the  comet  in  1661  %  that  its 
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body  was  of  a  yellowish  colour,  bright  and  oonspicoons,  Apparent 
but  without  any  glittering  light.     In  the  middle  was  ^    Motions 
dense  ruddy  nucleus,  almost  equal  to  Jupiter,  eocom-  ^^  ^^^ 
passed  with  a  much  fainter  thinner  matter.— February    ^^f^^ 
5th.     The  nucleus  was  somewhat  bigger  and  brighter,         ^    ,  ._r 
of  a  gold  colour,  but  its  light  more  dusky  than  the  rest 
of  the  st^rs  ^  it  appeared  also  divided  into  a  number  of 
parts.— -Feb.  6ch.     The  nuclei  still  appeared,  though 
less  than  before.     One  of  them  on  the  left  side  of  the 
lower  part  of  the  disk  appeared  to  be  much  denser  and 
brighter  than  the  rest^  its  body  round,  and  representing 
a  little  lucid  star  \  the  nuclei  still  encompassed  with 
another  kind  of  matter.— Feb.  loth.     The  nuclei  more 
obscure  and  confused,  but  brighter  at  top  tbto  at  bot- 
tom.— Feb.  13th.     The  head  diminished  much  both  in 
brightness  and  in  magnitude.— -March  2d.     Its  round- 
ness a  little  impaired,  and  the  edges  lacerated.*— March 
28th.     Its  matter  much  dispersed  j  and  no  distinct  nu- 
cleus at  all  appearing. 

Wiegelius,  who  saw  through  a  telescope  the  comet 
of  1664,  the  moon,  and  a  little  cloud  illuminated  by 
the  sun,  at  the  same  time,  observed  that  the  moon  ap- 
peared of  a  continued  luminous  surface,  but  the  comet 
very  different,  being  perfectly  like  the  little  cloud  en- 
lightened by  the  sun's  beams.  is^ 

The  comets,  too,  are  to  appearance  surrounded  with  Atmo- 
atmospheres  of  a  prodigious  size,  often  rising  ten  times 'P^^'®'  ^^d. 
higher  than  the  nucleus.  They  have  often  likewise  dif- Jj***^ 
ferent  phases,  like  the  moon.  i^\ 

*'  The  head  of  a  comet  (says  Dr  Long)  to  tlie  eye,  Dr  I/ong*i 
unassisted  by  glasses,  appears  sometimes  like  a  cloudy'Mconat  of 
star  *,  sometimes  shines  with  a  dull  light  like  that  of  the^^^°** 
planet  Saturn  :  some  comets  have  been  said  to  equal, 
some  to  exceed,  stars  of  the  first  magnitude ;  some  to 
have  surpassed  Jupiter,  and  even  Venus  ;  and  to  have 
cast  a  shadow  as  Venus  sometimes  does. 

''  The  head  of  a  comet,  seen  through  a  good  tele- 
scope, appears  to  consist  of  a  solid  globe,  and  an  at- 
mosphere that  surrounds  it.  The  solid  part  is  fre^ 
quently  called  the  nucleus  ;  which  through  a  telescope 
is  easily  distinguished  from  the  atmosphere  or  hairy  ap*^ 
pearance. 

*'  A  comet  is  generally  attended  with  a  blaze  or  tail, 
whereby  it  is  distinguished  from  a  star  or  planet  \  as  it 
is  also  by  its  motion.  Sometimes  the  tail  only  of  a  co- 
met has  been  visible  at  a  place  where  the  head  has  been 
all  the  while  under  the  horizon  ;  sucb  an  appearanoe  is 
called  a  ifeam,  xstf 

**  The  nucleus  of  the  comet  of  161 8  is  said,  a  few^PP^^^^n- 
days  after  coming  into-  view,  to  have  broken  into  three '^**  of  the 
or  four'pairts  of  irregular  figures.     One  observer  <fOak- ^^^^^  ^ 
pares  them  to  so  many  burning  coals  \  and  says  they 
chai^^ed  their  situation  while  he  was  looking  at  them, 
as  when  a  person  stirs  a  fire  \  and  a  few  days  after  were 
broken  into  a  great  number  of  smaller  pieces.   Another 
account  of  the  same  is,  that  on  the  ist  and  4th  of  Ile- 
cember,  tbe  nucleus  appeared  to  be  a  ronnd,  solid,  and 
luminous  body,  of  a  dusky  lead  colour,  larger  than  any 
star  of  the  firs^  magnitude.      On  the  8th  of  the  same 
month  it  was  broken  into  three  or  four  parts  of  irreg»»- 
lar  figures }  and  on  tbe  2oth  was  changed  into  a  cluster 
ef  small  stars.  187 

**  As  the  tail  of  a  comet  is  owing  to  the  heat  of  the  ^a  *^*5J*^ 
^^p^  it  gTAwt  larg^er  as  the  comet  approaches  near  to,  ^!^      ^  * 
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and  shortens  as  it  recedes  from,  that  laminary.  If  the 
tail  of  a  comet  were  to  continue  of  the  same  length,  it 
would  appear  longer  or  shorter  according  to  the  differ- 
ent views  of  the  spectator ;  for  if  his  eye  lie  in  a  line 
drawn  through  the  middle  of  the  tail  lengthwise,  or 
nearly  so,  the  tail  will  not  he  distinguished  from  the  rest 
of  the  atmosphere,  but  the  whole  will  appear  round  \  if 
the  eye  be  a  little  out  of  that  line,  the  tail  will  appear 
short  as  in  fig.  75.  \  and  it  is  called  a  bearded  cornet^ 
when  the  tail  hangs  down  towards  the  horizon,  as  in 
that  figure.  If  the  tail  of  a  comet  be  viewed  side  wise, 
the  whole  length  of  it  is  seen.  It  is  obvious  to  remark, 
that  the  nearer  the  eye  is  to  the  tail,  the  greater  will 
be  the  apparent  length  thereof. 

'*  The  tails  of  comets  often  appear  bent,  as  in  fig.  76. 
and  77.  owing  to  the  resistance  of  the  sether  \  which, 
thongh  extremely  small,  may  have  a  sensible  effect  on 
so  thin  a  vapour  as  the  tails  consist  of.  This  bending 
is  seen  only  when  the  earth  is  not  in  the  plane  of  the 
orbit  of  the  comet  continued.  When  that  plane  passes 
through  the  eye  of  the  spectator,  the  tail  appears 
straight,  as  in  fig.  78,  79. 

**  Longomontanus  mentions  a  comet,  that,'  in  16 18, 
Dec.  lOtb,  had  a  tail  above  100  degrees  in  length; 
which  shows  that  it  must  then  have  been  very  near  the 
earth.  The  tail  of  a  comet  will  at  the  same  time  ap- 
pear of  different  lengths  in  different  places,  according 
as  the  air  in  one  place  is  clearer  than  in  another.  It 
need  not  be  mentioned,  that  in  the  same  place,  the  dif- 
ference in  the  eyes  of  the  spectators  will  he  the  cause 
of  their  disagreeing  in  their  estimate  of  the  length  of 
the  tail  of  a  comet. 

'*  Hevelius  is  very  particular  in  telling  us,  that  he 
observed  the  comet  of  1665  to  cast  a  shadow  upon  the 
tail  \  for  in  the  middle  thereof  there  appeared  a  dark 
line.  It  is  somewhat  surprising,  that  Hooke  should  be 
positive  in  affirming,  on  the  contrary,  that  the  place 
where  the  shadow  of  the  comet  should  have  been,  if 
there  had  been  any  shadow,  was  brighter  than  any  other 
part  of  the  tail.  He  was  of  opinion  that  comets  have 
some  light  of  their  own  :  His  ob8ervat^on8  were  made  in 
a  hurry  \  he  owns  they  were  short  and  transitory.  He- 
velius^s  were  made  with  so  much  care,  that  there  is  more 
reason  to  depend  upon  them.  Dom.  Cassini  observed, 
in  the  tail  of  the  comet  of  1680,  a  darkness  in  the  mid- 
dle ;  and  the  like  was  taken  notice  of  by  a  curious  ob- 
server in  that  of  1744. 

**  There  are  three  comets,  viz.  of  1680,  I744«  and 
1759,  that  deserve  to  have  a  farther  account  given  of 
them.  The  comet  of  x68o  was  remarkable  for  its  near 
approach  to  the  sun  \  so  near,  that  in  its  perihelion  it 
was  not  above  a  sixth  part  of  the  diameter  of  that  lumi- 
nary from  the  surface  thereof.  Fig.  77.  taken  from 
Newton^s  Principia,  represents  so  much  of  the  trajectory 
of  this  comet  as  it  passed  through  while  it  was  visible  to 
the  inhabitants  of  our  earth,  in  going  from  and  return- 
ing to  its  perihelion.  It  shows  also  the  tail,  as  it  ap- 
peared on  the  days  mentioned  in  the  figure.  The  tail, 
like  that  of  other  comets,  increased  in  length  and  bright- 
ness as  it  came  nearer  to  the  sun  \  and  grew  shorter  and 
fainter  as  it  went  farther  from  him  and  from  the  earth, 
till  that  and  the  comet  were  too  fa^  off"  to  be  any  longer 
visible. 

^  The  comet  of  1744  was  first  seen  at  Lausanne  in 


Switzerland,  Dec.  13.  1743,  N.  S.     From  that  time  Appa 
it  increased  in  brightness  and  magnitude  as  it  was  co-    Mot 
ming  nearer  to  the  sun.     The  diameter  of  it,  when  at     ^^^ 
the  distance  of  the  sun  from  as,  measured  about  one  ^^^ 
minute  \  which  brings  it  out  equal  to  three  times  the  * 
diameter  of  the  earth.     It  came  so  near  Mercury,  that,       19 
if  its  attraction  had  been  proportionable  to  its  roagni-  Ofthi 
tnde,  it  was  thought  probable  it  would  have  disturbed  '744* 
the  motion  of  that  planet.     Mr  Betts  of  Oxford,  how- 
ever, from  some  observations  made  there,  and  at  Lord 
Macclesfield^s  observatory  at   Sherbnrn,  found,   that 
when  the  comet  was  at  its  least  distance  from  Mercnryi 
and  almost  twice  as  near  the  sun  as  that  planet  was,  it 
was  still  distant  from  him  a  fifth  part  of  the  distance 
of  the  sun  from  the  earth ;  and  could  therefore  have  no 
effect  upon  the  planet^s  motions.     He  judged  the  co- 
met to  be  at  least  equal  in  magnitude  to  the  earth.    He 
says,  that  in  the  evening  of  Jan.  23d,  this  comet  ap- 
peared exceedingly  distinct  and  bright,  and  the  diame- 
ter of  its  nucleus  nearly  equal  to  that  of  Jupiter.     Its 
tail  extended  above  26  degrees  from  its  body ;  ynd  was 
in  length,  supposing  the  sun^s  parallax  lo^',  no  less  than 
23  millions  of  miles.     Dr  Bevis,  in  the  month  of  May 
1744,  made  four  observations  of  Mercury,  and  found 
the  places  of  that  planet,  calculated  from  correct  ta- 
bles, differed  so  little  firom  the  places  observed,  as  to 
show  that  the  comet  had  no  influence  upon  Mercury** 
motion. 

'*  The  nucleus,  which  had  before  been  always  round, 
on  the  loth  of  February  appeared  oblong  in  the  di- 
rection of  the  tail,  and  seemed  divided  into  two  parts, 
by  a  black  stroke  in  the  middle.  One  of  the  parts 
had  a  sort  of  beard  brighter  than  the  tail  \  this  beard 
was  surrounded  by  two  unequal  dark  strokes,  that  se- 
parated the  beard  from  the  hair  of  the  comet.  The 
odd  phenomena  disappeared  the  next  day,  and  nothing 
was  seen  but  irregular  obscure  spaces  like  smoke  in  the 
Twiddle  of  the  tail  \  and  the  head  resumed  its  natural 
form.  February  15th,  the  tail  was  divided  into  two 
branches  \  the  eastern  part  about  seven  or  eight  degrees 
long,  the  western  24.  On  the  23d,  the  tail  began  to 
be  bent  \  it  shewed  no  tail  till  it  was  as  near  to  the  sun 
as  the  orbit  of  Mars ;  the  tail  grew  longer  as  it  ap- 
proached nearer  the  sun  ;  and  at  its  greatest  length  was 
computed  to  equal  a  third  part  of  the  distance  of  the 
earth  from  the  son.  Fig.  76.  is  a  view  of  this  comet, 
taken  by  an  observer  at  Cambridge.  I  remember  that, 
in  viewing  it,  I  thought  the  tail  seemed  to  sparkle,  or 
vibrate  luminous  particles.  Hevelius  mentions  the  like 
in  other  comets^  and  that  their  tails  lengthen  and  short- 
en while  we  are  viewing.  This  is  probably  owing  to 
,the  motion  of  our  air. 

**  The  comet  of  1759  ^'^  "^^  make  any  consider- q.  ^jj 
able  appearance  by  reason  of  the  unfavourable  situation  m^t  c 
of  the  earth  all  the  time  its  tail  might  otherwise  have  1759. 
been  conspicuous  \  the  comet  being  then  too  near  the 
sun  to  be  seen  by  us  \  but  deserves  our  particular  con- 
sideration, as  it  was  the  first  that  ever  had  its  return 
foretold." 

Hevelius  gives  pictures  of  comets  of  various  shapes ; 
as  they  are  described  by  historians  to  have  been  like  a 
8word»  a  buckler,  a  tun,  &c.  These  are  drawn  by 
fancy  only,  from  the  description  in  words.  He  gives, 
however,  also  pictures  of  some  comets,  engraved  by 
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^^,^^,^1  his  own  band  from  the  views  he  had  of  them  through 
liouwu  a  very  long  and  excellent  telescope*  In  these  we  find 
changes  in  the  nncleus  and  th^  atmosphere  of  the  same 
comet.  The  nncleus  of  the  comet  of  1 66 1,  irhich  in 
one  observation  appeared  as  one  round  body,  as  it  is 
represented  in  fig.  87.  in  subsequent  views  seemed  to 
consist  of  seven&l  smaller  ones  ^parated  from  one  ano- 
ther, as  in  fig.  86.  The  atmosphere  surrounding 
the  nucleosy  at  different  times,  varied  in  the  extent 
thereof;  as  did  also  the  tail  in  length  and  breadth. 
The  nuclei  of  other  comets,  as  has  already  been  ob- 
served, have  sometimes  phases  like  the  moon.  Those 
of  1744  and  1769  had  both  this  kind  of  appearance. 


Chap.  V.   Of  the  Fixed  Stars. 

yntef  of      T!^^  parallax  of  the  stars  is  insensible.  When  viewed 
fudsUR  throogb  the  best  telescopes,  they  appear  not  at  all  mag- 
incRaMd    nified,  but  rather  diminished  in  bulk ;  by  reason  as 
^te]«-      J3  thought  by  some,  that  the  telescope  takes  off  that 
"*^'*       twinkling  appearance  they  make  to  the  naked  eye ; 
but  by  others,  more  probably,  that  the  telescope  tube 
exclades  a  quantity  of  the  rays  of  light,  which  are  not 
only  emitted  from  the  particular  stars  themselves,  but 
by  many  thousands  more,  which  falling  npon  our  eye- 
lids and  the  aerial  particles  about  us,  are  reflected  into 
our  eyes  so  strongly  as  to  excite  vibrations,  not  only  on 
those  points  of  the  retina  where  the  images  of  the  stars 
are  formed,  but  also  in  other  points  at  the  same  distance 
round  about.  This,  without  the  telescope,  makes  us  ima- 
gine the  stars  to  be  moch  bigger  than  when  we  see  them 
only  by  a  few  rays  coming  directly  from  them,  so  as 
to  enter  our  eyes  without  being  intermixed  with  others. 
The  smalloess  of  their  apparent  diameter  is  proved  by 
the  suddenness  with  which  they  disappear  on  their  oc- 
cnltations  by  the  moon.     The  time  which  they  take 
does  not  amount  to  one  second,  which  shows  their  ap- 
parent diameter  not  to  exceed  4''.    The  vivacity  of 
their  light,  compared  with  their  small  diameter,  leads 
vs  to  suppose  them  at  a  much  greater  distance  than  the 
planets,  and  to  consider  them  as  luminous  bodies  like 
our  sun,  instead  of  borrowing  their  light  from  that  lu- 
I  .      minary  like  the  planets* 
DJiBKiit        The  stars,  on  account  of  their  apparently  various  mag- 
•Kakadetttitudes,  have  been  distributed  into  several  classes  or  or- 
•'*•■*■'••  ders.     Those  which  appear  largest  arc  called  ^far«  o/* 
the  first  magnitude  ;  the  next  to  them  in  lustre,  stars  of 
the  second  magnitude;  and  so  on  to  iht'sixth^^vrhich  are 
the  smallest  that  are  visible  to  the  naked  eye.  This  dis- 
tributt6n  having  been  made  long  before  the  invention 
of  telescopes,  the  stars  which  cannot  be  seen  wrthoi:|(  the 
assistance  of  these  instruments  are  distinguished  by  the 
name  of  telescopic  stars. 

The  ancients  divided  the  starry  sphere  into  particu- 
lar constellations,  or  systems  of  stars,  according  as  they 
lay  near  one  another,  so  as  to  occupy  those  spaces  which 
the  figures  of  different  sorts  of  animals  or  things  would 
Uabraed  take  up,  if  they  were  there  delineated.  And  those  stars 
which  could  not  be  brought  into  any  particular  constel- 
lation were  called  unformed  stars* 
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This  division  of  the  stars  into  different  constellations.  Apparent 
or  asterisms,  serves  to  distinguish  them  from  one  ano*   Motions 
ther,  so  that  any  particular  star  may  be  readily  found  -^^^^^. 
in  the  heavens  by  means  of  a  celestial  globe  ;  on  which     ^^^J^ 
the  constellations  are  so  delineated,  as  to  put  the  most  ^ 


remarkable  stars  into  such  parts  of  the  figures  as  are       xptf 
most  easily  distinguished.     The  number  of  the  ancient  ^>^*  of  . 
constellations  is  48,  and  upon  our  present  globes  about  ^p^dm- 
70.     On  Senex's  globes  are  inserted  Bayer's  letters  j  eomiclla- 
the  first  in  the  Greek  alphabet  being  put  to  the  biggest  tient. 
star  in  each  constellation,  the  second  to  the  next,  and 
so  on :  by  which  means,  every  star  is  as  easily  found  as 
if  a  name  were  given  to  it.     Thus,  if  the  star  y  in  the 
constellation  of  the  Ram  be  mentioned,  every  astrono- 
mer knows  as  well  what  star  is  meant  as  if  it  were 
pointed   out  to  him  in   the  heavens.     See  Bg.  205, 
206,  where  the  stars  are  represented  with  the  figures 
of  the  animals  fiom  whence    the  constellations    are 
marked.  .  ip^ 

These  is  also  a  division  of  the  heavens  into  three  Division  «f 
parts.     I.  The  todiac  (J^JimMnX  from  {^ktir,  jsoc/fon, ^^^  hca- 
*'  an  animal,^'  because  most  of  the  constellations  in  it,  ^^'* 
which  are  1 2  in  number,  have  the  names  of  animals  :  Fig.  stf»  ftp* 
As  ArKS  the  ram,  Taurus  the  bull,  Gemini  the  twins^ 
Cancer  the  crab,  Leo  the  lion,  Virgo  the  virgin,  Libra    • 
the  balance,  Scorpio  the  scorpion,  Sagittarius  the  archery 
Capricomus  the  goat,  Aquarius  the  water-bearer,  and 
Pisces  the  fishes.    The  xodiae  goes  quite  round  the  hea- 
vens :  it  is  abont  16  degrees  broad,  so  that  it  takes  in 
the  orbits  of  all  the  planets,  and  likewise  the  orbit  of 
the  mooUf    Along  the  middle  of  this  zone  or  belt  is  the 
eclii^ic,  or  circle  whidi  the  earth  describes  annually  as 
seen  from  the  snn,  and  which  the  sun  appears  to  de^ 
scribe  as  seen  from  the  earth.     2.  All  that  region  of 
the  heavens  which  is  pn  the  north  side  of  the  zodiac, 
containing  21  constellations.     And,   3.  That  on   the 
south  sidcj  containing  15.  ^  g 

The  ancients  divided  the  zodiac  into  the  above  1 2  Zodiac  how 
constellations  or  signs  in  the  following  manner :  They  cUvidedb 
took  a  vessel  with  a  small  hole  in  the  bottom,  and,  ha* 
ving  filled  it  with  water,  suffered  the  same  to  distil  drop 
by  drop  into  another  vessel  set  beneath  to  receive  it  i 
beginning  at  the  moniebt  when  some  star  arose,  and  con» 
tinning  till  it  rose  the  next  folloWkg  night.  The  wa- 
ter falling  down  into  the  receiver  they  divided  into 
I  a  equal  parts  \  and  having  two  other  small  vessels 
in  readiness,  each  of  them  fit  to  contain  one  party 
they  again  poured  all  the  water  into  the  upper  vessel  ^ 
and,  observing  the  rising  of  some  star  in  the  zodiac, 
they  at  the  same  time  suffered  the  water  to  drop  in» 
to  one  of  the  small  vessels  \  and  as  soon  as  it  was 
full,  they  shifted  it,  and  set  an  empty  one  in  its  place. 
When  each  vessel  was  fiill,  they  took  notice  what  star 
of  the  zodiac  rose  \  and  though  this  could  not  be  done 
in  one  night,  vet  in  many  they  observed  the  rising  of 
12  stars  or  pomts,  by  which  they  divided  the  zodiac  in« 
to  1 2  parts. 

The  names  of  the  constcllationt,  and  the  number  of 
stars  observed  in  each  of  them  by  different  astronomers^ 
are  as  follows^  ' 
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TAe  Ancient  Constellations. 


Catalogue 
of  the  Gon- 
ftteUationik 


Ursa  minor 

Ursa  major 

Draco 

Cepheus 

Bootes,  Arctophilax 

Corona  Borealia 

HercaleSi  Engqnasin 

Lyra 

Cygnus,  Gailina 

Cassiopeia 

Ferseas 

Aoriga 

Serpentarinsi  Ophiuchus 

Serpens 

Sagitta 

Aquila,  Vultur 

Antinoas 

Delphinas 

£qualu8|  Equi  sectio 

FegasoSy  Equus 

Andromeda 

Triangalum 

Aries 

Taurus 

Gemini 

Cancer 

Leo 

Coma  Berenices 

Virgo 

Libra,  Chela 

Scorpio 

Sagittarlas 

Capricornas  i 

Aquarius 

Pisces 

Cetus 

Orion 

£ridanusp  Fluvius 

Lepus 

Canis  major 

Canis  minor 

Argo  Navis 

Hydra 

Crater 

Corvns 

Centauras 

Lupus 

Ara 

Corona  Australia 

Fiscis  AuBtralis 


The  Little  Bear 
The  Great  Bear 
The  Dragon 
Cepheus 

The  Northern  Crown 

Hercules  kueeling 

The  Harp 

The  Swan 

The  Lady  in  her  chair 

Ferseus 

The  Waggoner 

Serpentarius 

The  Serpent 

The  Arrow 

The  Eagle  7 

Antinons     y 

The  Dolphin 

The  Horse's  Head 

The  Flying  Horse 

Andromeda 

The  Triangle 

The  Ram 

The  Boll 

The  Twins 

The  Crab 

The  Lion 

Berenice's  Hair 

The  Virgin 

The  Scales 

The  Scorpion 

The  Archer 

The  Goat 

The  Water-bearer 

The  Fishes 

The  Whale 

Orion 

Eridanus,  the  River 

The  Hare 

The  Great  Dog 

The  Little  Dog 

The  Ship 

The  Hydra 

The  Cup 

The  Crow 

The  Centaur 

The  Wolf 

The  Altar 

The  Southern  Crown 

The  Southern  Fish 


} 


Ptolemjr 
8 

35 

3^ 

13 

^^3 
8 

ap 

10 

10 

13 
29 

18 
5 

15* 

xb 

4 
20 

^3 

44 

23 

35 

3a 
17 
*4 

28 

45 
30 

23 

38 

34 
12 

29 

2 

45 
27 

7 

7 

37 

^9 

7 
13 

IS 


The  New  Southern  Constellations. 


Tycho. 

7 
29 

32 

4 
18 

8 

28 

II 

18 

26 

29 

9 

'5 

13 

5 
12 

3 
10 

4 
^9 
23 

4 
21 

43 
25 
15 

30 
H 
33 

10 
IQ 

28 
41 

36 

21 
42 

'  to 

13 
13 

2 

3 

19 
3 

4 


Columba  Noachi 
Robur  Carolinum 

GrTUS 

Fhoenix 

Indus 

Favo 

ApaS|  Avis  Indiea 


Noah's  Dove  10 

The  Royal  Oak  1 2 

The  Crane  13 

TheFheniz  13 

The  Indian  I2 

The  Feacock  14 
The  Bird  of  Faradise     11 


Apis,  Musca 

Chameleon 

Triangulum  Australe 

Fiscis  volans,  Passer 

Dorado,  X^hias 

Toucan 

Hydros 


HeyeUiit. 
12 

73 

40 

5' 

'I 

45 
»7 
47 

46 

40 
40 

22 
5 

*3 
19 

6 

38 

47 
12 

*7 

il 

29 

49 
21 

50 

20 

20 
22 
29 

47 

39 

45 
62 

27  " 
16 

21 

13 

4 

3« 

JO 


Flamstead. 

87 
80 

35 

54 
21 

"3 

21 
81 

55 

59 
66 

74 
64 
18 

7« 

18 
10 

89 
66 

16 

66 

141 

83 

95 

43 
no 

69 

51 
108 

"3 

84 

»9 

31 

M 
64 

60 

31 

9 
35 
*4 

.9 

12 


Pari 

Appi 
Moi 

of 


The  Be«  or  Fly 
The  Chameleon 
The  Sooth  Triangle 
The  Flying  Fish 
The  Sword  Fiah 
The  Americui  Goose 
The  Water  Siiake 


4 
10 


6 

9 
10 
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^JJ^^  HeveinuUCanstclhtwHafnade  out  oftAeun/brmed  Stars. 
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Lynx 

Leo  minor 

Asterion  &  Cbara 

Cerberus 

Vulpecula  &  Anser 

Scutom  Sobieski 

Lacerta 

Camelopardalus 

MoDoceros 

Sextann 


The  Lynx 

Tbe  Little  Lion  - 

The  Creyhounds  23 

Cerberus  4 

Tbe  Fox  and  Goose  '  27 


HeTel.  FlamsU 
19     44 


Sobieski^s  Shield 
The  Lizard 
The  Camelopard 
The  Unicorn 
The  Sextant 


7 

10 

19 
II 


53 
25 

35 

16 
58 
31 
4' 


Several  idars  observed  by  the  ancients  are  now  no 
more  to  be  seen,  but  are  destroyed ;  and  new  ones  have 
appeared  which  were  unknown  to  the  ancients.  Some 
of  them  have  also  disappeared  for'  some  time,  and  again 
become  visible. 

We  are  also  assured  from  the  observations  of  astrono- 
mers, that  some  stars  have  been  observed  which  never 
were  seen  before,  and  for  a  certain  time  tbey  have  di- 
stinguished themselves  by  their  superlative  lustre  }  but 
afterwards  decreasing,  they  vanished  by  degrees,  and 
Were  no  more  to  be  seen.  One  of  these  stars  being  first 
seen  and  observed  by  Hipparchus,  the  chief  of  the  an- 
cient astronomers,  set  him  upon  composing  a  catalogue 
of  the  fixed  stars,  that  by  it  posterity  might  learn 
whether  any  of  the  stars  perish,  and  others  are  produ- 
ced afresh. 

After  several  ages,  another  new  star  appeared  to  Ty- 
cho  Brahe  and  tbe  astronomers  who  were  cotemporary 
with  him :  which  put  him  on  the  same  design  with 
Hipparchus,  namely,  the  making  a  catalogue  of  the 
fixed  stars.     Of  this,  and  other  stars  which  have  ap- 
peared since  that  time,  we  have  the  following  history 
)r  Hftl-     ^y  ^^  Halley  :  **  The  first  new  star  in  the  chair  of 
tft  Id.      Cassiopeia,  was  not  seen  by  Cornelius  Gemma  on  tbe 
^^      8tb  of  November  1572,  who  says,  he  that  night  con- 
ew  ftva.  aiJereJ  that  part  of  the  heaven  in  a  very  serene  sky, 
and  saw  it  not :  but  that  the  next  night,  November  9. 
it  appeared  with  a  splendour  surpassing  all  the  fixed 
stars,  and  scarce  less  bright  than  Venus.   This  was  not 
seen   by  Tycho  Brahe  before  tbe  nth  of  the  same 
month  :  but  from  thence  he  assures  us  that  it  gradually 
decreased  and  died  away,  so  as  in  March  1574,  after 
sixteen  months,  to  be  no  longer  visible  ^  and  at  this  day 
no  signs  of  it  remain.     The  place  thereof  in  the  sphere 
of  fixed  stars,  by  the  accurate  observations  of  the  same 
Tycho,  was  o»  9**  17'  o  i"*  *  «v>'",  with  53*  45'  north 
latitude.  • 

**  Such  another  star  was  seen  and  observed  by  the 
scholars  of  Kepler,  to  begin  to  appear  on  Sept.  30.  st. 
vet.  anno  1604,  which  was  not  to  be  seen  the  day  be- 
fore :  but  it  broke  out  at  once  with  a  lustre  surpassing 
that  of  Jupiter^  and  like  the  former,  it  died  away  gra- 
dually, and  in  much  about  the  same  time  disappeared 
totally,  there  remaining  no  footsteps  thereof  in  Janu- 
ary 160^.  This  was  near  the  ecliptic,  following  the 
right  leg  of  Serpentarius  ^  and  by  the  observations  of 
Kepler  and  others,  was  in  7*  20®  00'  a  !"•  •  «v>,  with 
north  latitude  1°  $&,  These  two  seem  to  be  of  a  di- 
stinct species  from  tbe  rest,  and  nothing  like  them  has 
appeared  since. 
**  But  between  them,  viau  in  the  year  15961  we  have 
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the  first  account  of  the  wonderful  star  in  CoIIo  Ceti,  Ap 
'seen  by  David  Fabricius  on  the  third  of  August  st.  vet.    ^ 
as  bright  as  a  star  of  the  3d  magnitude,  which  has  ..^ 
been  since  found  to  appear  and  disappear  periodically  \    3 
its  period  being  precisely  enough  seven  revolutions  in  v«« 
six  years,  though  it  returns  not  always  with  the  same 
lustre.     Nor  is  it  ever  totally  extinguished,  but  may  at 
all  times  be  seen  with  a  six  feet  tube.    This  was  singu-^ 
lar  in  its  kind,  till  that  in  Collo  Cygni  was  discovered. 
It  precedes  tbe  first  star  of  Aries  1°  40',  with  15°  57' 
south  latitude. 

"  Another  new  star  was  first  discovered  by  William 
jFansonius  in  tbe  year  1600,  in  pectore^  or  rather  in 
eductione^  Colli  Cygni,  which  exceeded  not  tbe  third 
magnitude.  This  having  continued  some  years,  became 
at  length  so  small,  as  to  be  thought  by  some  to  have 
disappeared  entirely  ^  but  in  the  years  1657,  ^658,  and 
1659,  ^^  again  rose  to  the  third  magnitude ;  though 
soon  after  it  decayed  by  degrees  to  the  fifth  or  sixth 
magnitude,  and  at  this  day  is  to  be  seen  as  such  in  9^ 
18°  38'  a  !»•  •  «v>,  with  $f  29'  north  latitude. 

**  A  fifth  new  star  was  first  seen  by  Hevetius  in  the 
year  1670,  on  July  15.  st.  vet.  as  a  star  of  the  third 
magnitnde,  but  by  the  beginning  of  October  was  scarce 
to  be  perceived  by  the  naked  eye.  In  April  following 
it  was  again  as  bright  as  before,  or  rather  greater  than 
of  the  third  magnitude,  yet  wholly  disappeared  about 
the  middle  of  August.  The  next  year,  in  March  1672, 
it  was  seen  again,  but  not  exceeding  the  sixth  magni- 
tude :  since  when,  it  has  been  no  further  visible,  though 
we  have  frequently  sought  for  its  return  \  its  place  is 
9«  3*  17'  a  !»»  »  cyij  and  has  lat.  north  47°  28'. 

"  The  sixth  and  last  is  that  discovered  by  Mr  G. 
Kirch  in  the  year  1686,  and  its  period  determined  to 
be  of  4047  days  ^  and  though  it  rarely  exceeds  the  fifth 
magnitude,  yet  it  is  very  regular  in  its  returns,  as  we 
found  in  the  year  I7I4«    Since  then  we  have  watched, 
as  the  absence  of  the  moon  and  clearness  of  the  weather 
would  permit,  to  catch  the  first  beginning  of  its  appear- 
ance in  a  six  feet  tube,  that,  bearing  a  very  great  aper- 
ture, discovers  most  minute  stars.     And  on  June  15. 
last,  it  was  first  perceived  like  one  of  the  very  least  te- 
lescopical  stars  \  but  in  the  rest  of  that  month  and  July, 
it  gradually  increased,  so  as  to  become  in  August  visible ' 
to  tbe  naked  eye :  and  so  continued  till  the  month  of  . 
September.    After  that,  it  again  died  away  by  degrees  : 
and  on  the  8th  of  December,  at  night,  was  scarcely 
discernible  by  the  tube ;  and,  as  near  as  could  be  gues- 
sed, equal  to  what  it  was  at  its  first  appearance  on  June 
25th  :  so  that  this  year  it  has  been  seen  in  all  near  six 
months,  which  is  but  little  less  than  half  its  period  ^  and 
the  middle,  and  consequently  the  greatest  brightness, 
falls  about  the  loth  of  September.'^  ^^ 

Concerning  tbe  changes  which  happen  among  the  IVfr  M 
fixed  stars,  Mr  Montanere,  professor  of  mathematics  at  nere't 
Bononia,  gave  tbe  following  account,  in  a  letter  to  the  <^J"nt 
Royal  Society,  dated  April  30th  1670.     •*  There  are^^*"jf 
now  wanting  in  the  heavens  two  stars  of  the  second  tbe  fix 
magnitude  in  the  stem  of  the  ship  Argo,  and  its  yard  ;  stars. 
Bayerus  marked  them  with  the  letters  /8  and  ^.    I  and 
others  observed  them  in  the  year  1664,  ^P^"  ^^^  ^^' 
casion  of  the  comet  that  appeared  that  year :  when 
they  disappeared  first,  I  know  not :  only  I  am  sure  that 
in  the  year  1668,  upon  the  loth  of  April,  there  was 
not  the  least  glimpse  of  them  to  be  seen  5  and  yet  the 
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rest  about  tbeijs,  eveoof  the  tbird  and  fourth  nmgnt* 
Aotiont  tudes,  remained  the  same.  I  have  observed  many  more 
ru  ^\  changes  among  the  fixed  stars,  even  to  the  number  of 
^^iok  '^  ^""^''^^t  though  none  of  them  are  so  great  as  those  I 
-  have  showed.^^ 

The  late  improvements  in  astronomji  and  particu- 
larlj  those  in  the  construction  of  telescopes,  have  now 
given  astroiiomers  an  opportunity  of  observing  the 
changes  which  take  place  among  the  stars  with  mach 
greater  accuracy  than  could  be  formerly  done.  In  a 
aoi  paper  In  the  76th  volume  of  the  Philosophical  Trans- 
Mr  Pigot*t  actions,  Mr  Edward  Pigot  gives  a  dissertation  on  the 
Kiaarli  on  ^^^^^  suspected  by  the  astronomers  of  last  century  to  be 
•oantii  of  changeable.  For  the  greater  accuracy  in  the  invest i- 
▼aiiaUe  gation  of  his  subject,  be  divides  them  into  two  classes  ; 
one  containing  those  which  s^re  undoubtedly  change- 
able, and  the  other  those  which  are  only  suspected  to 
be  so.  The  former  contains  1^  list  of  1 2  stars,  from  the 
first  to  the  fourth  magnitude ;  including  the  new  one 
which  appeared  in  Cassiopeia  ii|i  1572,  and  that  in  Ser- 
pentarius  in  1604  :  the  other  contains  the  names  of  38 
stars  of  all  magnitudes,  from  the  first  to  the  seventh. 
He  is  of  opinion,  that  the  celebrated  new  star  in  Cassio- 
peia is  a  periodical  one,  and  that  it  returns  once  In  1 50 
years.  Mr  Keill  is  of  the  same  opinion :  and  Mr  Pigot 
thinks,  that  its  not  being  observed  at  the  expiration  of 
each  period  is  no  argument  against  the  truth  of  that  opi- 
nion )  '*  since  (says  he),  perhaps,  as  with  most  of  the 
variables,  it  may  at  diSerent  periods  have  different  de- 
grees of  lustre,  so  as  sometimes  only  to  increase  to  the 
ninth  magnitude  j  and  if  this  should  be  the  case,  its  pe- 
riod is  probably  much  shorter .^^  For  this  reason,  in 
September  1782,  he  took  a  plan  of  the  small  stars  near 
the  place  where  it  formerly  appeared^  but  in  four  years 
had  observed  no  alteration. 
Star  in  GoU  The  star  in  the  neck  of  the  Whale  had  also  been  ex- 
loCeti.  amined  by  Mr  Pigot  firom  the  ejid  of  1782  to  1786} 
but  he  never  found  it  exceed  the  sixth  magnitude  } 
though  Mr  Goodricke  had  observed  it  on  the  9th  of 
August  to  be  of  the  second  magnitude,  and  on  the  3d 
of  September  the  same  year  it  was  of  the  third  magni- 
tude. Mr  Pigot  deduced  its  period  from  its  apparent 
equality  with  a  small  star  In  the  neighbourhood,  and 
thence  found  it  to  be  320,  Z29f,  and  337  days. 

The  most  remarkable  of  these  changeable  stars  is 
that  called  Algoi^  in  the  head  of  Medusa.  It  had  long 
been  known  to  be  variable ;  but  its  period  was  first 
ascertained  by  Mr  Goodricke  of  York,  who  began  to 
observe  it  in  the  beginning  of  1783.  It  changes  con- 
tinually from  the  first  to  the  fourth  magnitude ;  and 
the  time  taken  up  from  its  greatest  diminution  to  its 
least  is  found,  at  a  mean,  to  be  2  d.  20  h.  A9  m.  and 
3  sec.  During  four  hours  it  gradually  diminishes  in 
lustre,  which  it  recovers  during  the  succeeding  four 
hours  I  and  in  the  remaining  part  of  the  period  it  in- 
variably preserves  its  greatest  lustre,  and  after  the  ex- 
piration of  the  term  its  diminution  again  commences. 
According  to  Mr  Pigot,  the  degree  of  brightness  of 
this  star  when  at  its  minimum  is  variable  in  different 
periods,  and  he  is  of  the  same  opinion  with  regard  to 
its  brightness  when  at  its  full  ^  but  whether  these  dif- 
ferences return  regularly  or  not,  has  not  been  deter- 
mined. 

The  420th  of  Mayer^s  catalogue,  in  Leo,  has  lately 
been  shown  to  be  yariable  by  Mr  Koch.     Some  years 
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before  1782,  that  gentleman  perceived  it  ondoobtedljr  Appanat 
smaller  than  the  4i9(th  of  the  same  catato^oa.  In  Fe-  Mocif«s 
bruary  that  year,  it  was  of  the  same  brigbtneaa  with 
the  4i9tb,  that  Is,  of  the  seventh  magnitude.  In 
April  1783,  it  was  of  the  ninth  magnitode  ;  and  in 
the  same  month  1784,  it  was  of  the  tenth*  Mr  PigQt 
could  never  observe  this  star,  tbouffh  be  freooentlj 
looked  for  it  with  a  night-glass,  and  on  the  nfUi  of 
April  1785  with  a  three  feet  achromatic  transit  instru- 
ment. 

In  1704,  Maraldi  obsertcd  a  variable  star  In  Hydra,  VaiUUe 
whose  period  he  settled  at  about  two  years,  though  star  la  H^ 
with  considerable  variations :  bat  from  the  observations^'** 
even  of  Maraldi,  Mr  Pigot  concludes,  that  its  period 
was  then  only  494  days  >  and  from  some  others  made 
by  himself,  be  thinks  that  now  it  is  only  487  davs  ^  so 
that  since  the  time  of  Maraldi  it  has  shortened  seveii 
days.  The  particulars  relating  to  this  star  are  as  fol* 
low.  I.  When  at  its  full  brightness  it  is  of  the  fourth 
magnitude,  aud  does  not  perceptibly  change  for  a  fort- 
night. 2.  It  is  about  six  months  in  increasii^  frooi 
the  tenth  magnitude  and  returning  to  the  same:  so 
that  it  may  be  considered  as  invisible  during  that  time* 
3.  It  is  considerably  more  quick,  perhaps  one  half 
more  so,  in  its  increase  than  in  its  decrease.  4.  Though 
when  at  Its  full  it  may  always  be  styled  a  star  of  the 
fourth  magnitude,  it  does  not  constantly  attain  the 
same  deffree  of  brightness,  but  the  differences  are  very 
small.  This  star  is  the  30th  of  Hydra  in  Hevelina*a 
cataloguoi  and  is  marked  by  him  of  the  sixlh  magni- 
tude. 

The  new  star  in  Serpentarius,  observed  by  Kepler» 
Becms  to  have  been  of  the  same  nature  wiui  that  of 
Cassiopeia ;  and  Mr  Pigot  therefore  looks  upon  it  also 
to  be  a  periodical  01^,  thoogh,  after  taking  a  plan  of 
the  nearest  stars,  In  that  part  of  the  heavens,  in  the  year 
1 7821  he  couldy  in  four  years  time,  perceive  no  alterar 
tion.  2a5 

The  variation  of  the  star  fi  Lyrse  was  discovered  bj  Swaa'a 
Mr  Goodricke  above-mentioned,  who  suspects  its  pe-  Head. 
riod  to  be  six  days  nine  hours }  which  coincides  with 
the  opinion  of  Mr  Pigot. 

The  new  star  near  the  Swan's  Head,  observed  by 
Don  Anthelme  in  December  1669,  ^^^  became  of  the 
third  magnitude,  and  disappeared  in  1672.  Mr  Pigot 
has  constantly  looked  for  it  since  November  1781,  but 
without  success.  He  is  of  opinion,  that  had  it  only  in* 
creased  to  the  xoth  or  ixth  magnitude,  he  would  havQ 
seen  it,  having  taken  a  plan  of  all  the  neighbouring 
small  stars. 

The  next  variable  star  in  Mr  Pigot's  catalogue  ia 
the  n  Antinoli  whose  variation  and  period  he  disco- 
vered in  1785.  From  his  corrected  observations,  he 
concludes  that  it  continues  at  its  greatest  brightness 
40  hours  without  decreasing }  it  is  66  hours  after  it 
begins  to  decrease  before  it  comes  to  its  full  diminu- 
tion 'f  after  which  it  continues  stationary  for  30  hours 
more,  and  then  increases  for  36  hours.  In  every  pe- 
riod it  seems  to  acquire  Its  full  brightnessi  and  to  be 
equally  decreased.  ^q. 

The  variable  star  in  the  Swanks  Neck  was  observed  Swaa's 
for  three  years.     Th^  period  of  this  star  had  been  Neck. 
settled  by  Maraldi  and  Cassini  at  405,  and  by  M.  le 
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tkf^uoA  **  Perlitpt  (sayB  he)  iu  period  ii  irregular }  todeter- 
UtfimM  nme  which  ae^eral  inter vaU  of  15  Tears  ought  to  he 
aImIv  ^'^^  >  ^^^  ^  ^^  much  inclined  to  believe  that  it  will 
'^^H^  he  found  only  396  dajrs  21  hours,**  The  particulars 
'idating  to  this  star  are,  i.  When  at  its  full  bright- 
ness it  undergoes  no  perceptible  change  for  a  fortnight. 
a*  It  is  about  three  months  and  a  half  in  increasing 
firann  the  nth  magnitude  to  its  full  brightness,  and 
the  same  in  decreasing ;  for  which  reason  it  may  be 
pMfesidered  as  invisible  during  six  months.  3,  It  does 
not  always  attain  the  same  degree  of  lustre,  being  some- 
times of  the  fifth  and  sometimes  of  the  seventh  mag- 
nitude* 

In  1600,  G«  Jansonius  discovered  a  variable  star  in 
the  hieasi  of  the  Swan,  which  was  afterwards  observed 
hj  diSscent  astronomers,  and  supposed  to  have  a  period 
of  abont  10  years.  The  results  of  Mr  Pigot*s  calcu- 
lalisas  from  the  observations  of  former  astronomers 
aie,  I.  That  it  oontiaues  in  full  lustre  for  five  years. 
X  It  decreases  rapidly  for  two  years.  ^.  It  is  invisible 
to  the  naked  eye  for  four  years.  4.  It  increases  slowly 
during  seven  years.  5.  All  these  chants  are  com- 
pleted in  18  years.  6.  It  was  at  its  fmnimum  at  the 
end  ef  the  year  1663.  7.  It  does  not  always  increase 
to  the  same  degree  of  brightness,  being  sometimes  of 
the  third,  and  at  others  only  of  the  sixUi,  magnitude. 
^^  I  ans  entirely  ignorant  (sa^s  Mr  Pigot)  whether  it  is 
nhjeot  to  the  tame  changes  in  this  century,  having  not 
iwt  with  any  series  of  observations. on  it }  but  if  the 
above  cenjectoros  are  right,  it  will  be  at  its  minimum  in 
a  very  few  years.  Since  November  178X  I  have  con- 
stantly seen  it  of  the  sixth  magnitude.  Sometimes  I 
havei  saspected  that  it  haa  decreased  within  these  two  last 
years,  thongh  in  a  very  small  degree.** 

The  last  star  in  Mr  Pigot*s  fint  class  is  the  }  Cephei, 
wheee  variation  was  discovered  by  Mr  Goodricke*  Its 
dwuiges  are  very  difficult  to  be  seen,  unless  it  is  observed 
at  the  times  of  its  greatest  and  least  brightness.  The  re- 
solt  of  the  observations  hitherto  made  upon  it  are,  that 
its  period  consinta  of  5  days  8  hours.3/onamean.  The 
foUowittg  oboervations  relate  to  some  stare  of  the  second 

X.  HevelioB*s  6th  Cassiopeise  was  missing  in  1782, 
Mff  oouid  Mr  Pigot  find  it  in  1783  and  1784. 

2.  {  or  46  AndromedflB,  said  to  be  variable,,  hut  the 
evidence  is  not  convincing  to  Mr  Pigot. 

3*  FUinistead^s  50,  5a,  t  Andromedae,  and  Heveliu8*8 
41  Andromedss*  The  position  and  characters  of  these 
stars  differ  oonsiderably  in  different  catalogues,  and  some 
of  them  are  said  by  Cassini  to  have  disappeared  and  re- 
appeared. Mr  Pigot  therefore  gives  their  oomparative 
bnghtnem  as  observed  in  the  years  1783,  1784,  and 
1785,  dtiring  which  time  he  does  not  mention  any  par- 
tionhur  ohange. 

4.  Tycho's  20th  Cetr.  '*  This  (says  Mr  Pigot)  mnst 
he  the  star  which  Hevelius  said  had  disappeared,  being 
Tycho^s  second  in  the  Wha]e*s  Belly.  There  can  hard- 
ly be  any  doubt  that  it  is  the  x*  uiisplaoed  by  Tycho. 
This  X  i*  ^^  ^^  fourth  or  fifth  magnitude. 

5.  «^,  or  the  17th  Eridani  of  Ptolemy  and  Ulng 
Be^h.  Flamstead  says  he  could  not  see  this  star  in 
xdpxand  1692;  but  in  1782,  1783,  and  1784,  Mr 
Pigot  observed  in  that  place  one  of  the  seventh  magni- 
tude, which  appeared  always  of  the  same  lostre. 

6.  F1attstead*s  41  laori  was  supposed  by  Cassini  to 
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be  either  a  new  or  variaUe  star  j  but  Mir  Kgot  thinks  Apparent 
there  is  no  reason  to  be  of  that  opinion.     **  That  it  is   Motions 
not  new  (says  he]  is  evident,  since  it  is  Ulog  Beigh^s 
26th  and  Tycho*s  43d.  « 

7.  A  star  about  2^^  north  of  53  Eridani,  and  47  Eri- 
dani. Cassini  supposed  the  first  of  these  stars  to  be  a 
new  one,  and  that  it  was  not  visible  l^  1664.  He 
mentions  another  star  thereabouts,  which  he  also 
esteemed  a  new  one. 

8.  y  Canis  Majoris.  Maraldi  could  not  see  this  star 
in  1670  >  but  in  1692  and  1693  it  appeared  of  the 
fourth  magnitude,  Mr  Pigot  made  frequent  ohservi^ 
tions  upon  it  from  1782  to  1786,  but  could  perceive  no 
variation. 

9.  «  /3  Geminorum.  **  If  any  of  these  stars  (says 
our  author)  have  changed  in  briffhtness,  it  is  probably 
the  fi.  In  1783,  1784,  and  1785,  the  /6  was  undoubt- 
edly brighter  than  «.** 

10.  {  Leonis.    According  to  Montanari,  this  star- 
was  hardly  visible  in  1693.  In  1783,  1784,  and  1785, 
it  was  of  the  fifth  magnitude.     Bv  Tycho,  Flamstead, 
Mayer,  Bradley,  &c.  it  is  marked  of  the  fourth. 

I X.  >)<  Leonis.     This  star  is  said  to  have  disi^ppeared  f 
before  the  year  1667}  hut  according  to  Mr  Pigot*s 
observations,  was  constantly  of  the  fif£  or  sixth  magni- 
tude since  1783. 

12.  25th  Leonis.     In  1783,  our  author  first  pec^ 
ceived  that  this  star  was  missing,  and  could  not  per- 
ceive it  in  1784  and  1785,  eyen  with  a  transit  instrUi»- 
ment. 

13.  Bayer*s  t  Leonis,  or  Tjcho*s  16  Leonis  wait 
not  visible  in  1709,  nor  could  it  be  seen  in  1785.  It 
is  a  different  star  from  the  t  Leonis  of  the  other  cata- 
logues, though  Tycho*s  description  of  its  place  is  the 
same. 

14.  }  UrssB  Majoris.  This  star  is  suspected  to 
chanee  in  brightness,  on  account  of  its  heing  marked 
by  Tycho,  the  prince  of  Hesse,  &c.  of  the  second 
magnitude,  while  Hevelius,  Bradley,  and  others,  have 
marked  it  of  the  third.  In  1786,  and  for  three  yeara 
before,  it  appeared  as  a  bright  star  of  the  fourth  magui* 
tude. 

15.  a  Virginis.  This  is  supposed  to  be  variable,  be« 
cause  Flamstead,  on  the  27th  of  January  1680,  could 
not  see  it ;  but  he  observed  it  in  x.677,  and  some  years 
afterwards.  &ir  Pigot  observed  it  frequently  in  1 784 
and  X785,  and  found  it  a  star  of  the  sixth  magnitude 
without  any  perceptible  change*. 

16.  Bayer*s  star  of  the  sixth  magnitude  1^  south  of^ 
Virginis.  ^  This  star  (says  Mr  Pigot)  is  not  in  any 
of  the  nine  catalogues  that  I  have.  Maraldi  looked 
for  it  in  vain  ;  and  in  May  1 785  I  could  not  see  the 
least  appearance  of  it.*'  It  certainly  was  not  of  the 
eighth  magnitude. 

17.  A  star  in  the  northern  thigh  of  Virgo,  marked" 
by  Kicciolus  of  the  sixth  magnitude,  could  not  be  seen 
by  Maraldi  in  1709$  nor  was  it  of  the  ninth  magni- 
tude, if  at  all  visible  in  X785. 

r8.  The  91  and  92^ Virginis.^  Jik  1685,  one  of< 
these  stars,  probably  the  91^  was  missing :  the  remain*  • 
ing  one  iani  the  sixth  or  seventh  magnitude. 

19,  «  Draconis.  Mr  Pigot  coincides  in  opinion  with  > 
Dr  Herschel,  that  this  star  is  variable.    Bradley^  Flam* 
stead,  &c.  mark  it  of  the  second  magnitude,  but  in 
17,86  it  was  only  a  bright  fourth.    It  waa  frnquently 
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Apparent  examined  by  Mr  PIgot  from  the  Foorth  of  October  1 782, 
Motiuns    but  without  any  alteration  being  perceived, 
of  the  20.  Bayer's  star  in  the  west  scale  of  Libra.     Ma- 

Bodiet/  ^^'^^  could  not  see  tbisstar,  audit  was  like  wise  in  visible 
to  Mr  Pigot  in  1784  and  1785. 

luN*  6  of  Ptolemy  and  Ulug  Heights  unformed  in 
liibra.  This  star  is  not  mentioned  in  any  other  cata- 
logues than  the  above.  Mr  Pigot  frequently  observed 
a  little  star  of  the  seventh  magnitude  very  near  its 
place 

22-  »  Librse.  This  star  is  thought  to  be  variable, 
but  Mr  Pigot  is  not  of  that  opinion,  though  **  certainly 
(says  he)  it  is  rather  singular,  that  Heyelius,  whose  at- 
tention was  directed  to  that  part  of  the  heavens  to  find 
Tycho's  ilth,  did  not  find  the  »  ;  and  the  more  so,  as 
he  has  noticed  two  much  smaller  stars  not  far  from  it. 
During  these  three  years  I  have  found  the  s  constantly 
of  the  fifth  magnitude.'* 

23.  Tycho's  1 1  tb  Librae.  Mr  Pigot  is  of  opintoQ 
that  no  such  star  as  this  ever  existed  \  and  that  it  is  no 
other  than  the  s  with  an  error  of  2  degrees  of  Iongi« 
tude. 

24.  33  Serpentis.  This  star  was  missing  in  1784} 
nor  could  it  be  perceived  with  a  night-glass  in  1 785. 

25.  A  star  marked  by  Bayer  near  1  Ursse  majoris. 
This  star  could  not  be  seen  by  Cassini ;  nor  was  Mr 
Pigot  able  to  discover  it  with  a  night-glass  in   1782. 

26.  The  ^,  or  Ptolemy  and  Ulug  Beigh's  14th  Ophi« 
ochi,  or  Flamstead's  36th.  Mr  Pigot  has  no  doubt 
that  this  is  the  star  which  is  said  to  have  disappeared 
before  the  year  1 695  ;  and  it  is  evident  that  it  was  not 
seen  by  Hevelius.  In  1784  and  1785  Mr  Pigot  found 
it  of  the  fourth  or  fifth  magnitude  j  but  he  is  far  from 
being  certain  of  its  having  undergone  any  change,  espe^ 
cially  as  it  has  a  southern  declination  of  26  degrees ; 
for  which  reason  great  attention  must  be*  paid  to  ihe 
state  of  the  atmosphere. 

27.  Ptolemy's  13th  and  i8th  Ophiuchi,  foorth  mag« 
nitode.  Mr  Pigot  is  of  opinion  that  these  stars  are 
misplaced  in  the  catalogues.  The  i8th  of  Ptolemy 
he  thinks  ought  to  be  marked  with  a  north  latitude 
instead  of  a  south,  which  would  make  it  agree  nearly 
with  Flamstead's  58th  j  and  he  is  also  of  opinion  that 
the  13th  of  Ptolemy  is  the  40th  of  Flamstead. 

28.  r  Sagittarii.  '  Dr  Herschel,  as  well  as  Mr  Pigot, 
is  of  opinion,  that  this  star  has  probably  changed  its 
magnitude,  though  the  reason  seems  only  to  be  the 
great  disagreement  concerning  it  among  the  different 
catalogues  of  stars. 

29.  I  Serpentis.  This  star,  according  to  Mr  Mon- 
tanari,  is  of  variable  magnitude  ;  but  Mr  Pigot  never 
could  perceive  any  alteration. 

30.  Tycho's  27th  Capricomi  was  missing  in  Heve- 
lius's  time,  and  Mr  Pigot  could  not  find  it  with  a  transit 
instrument. 

3 1 .  Tycho's  22d  Andromedai,  and  •  Andromedse. 
Mr  Cassmi  informs  us,  that  in  his  time  the  former  had 
frrown  60  small  that  it  could  scarcely  be  seen  ;  and  Mr 
Pigot,  that  no  star  was  to  be  seen  in  its  place  in  1784 
and  1785  :  but  he  is  of  opinion  that  Cassini  may  have 
mistaken  the  •  Andromedae  for  the  22d  ;  for  which  rea- 
son he  observed  this  star  three  years,  but  without  any 
alteration  in  its  brightness. 

32.  Tycho's  19th  Aquarii.  Hevelius  says  that  this 
Ytat  was  missing,  and  that  Flamstead  could  not  see  it 
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with  his  naked  eye  in  1679.  ^'  ^*?^  could  not  see  Apparem 
it  in  1782;  but  is  persuaded  that  it  is  the  same  with  Motion 
Flamstead^s  56th,  marked^* by  Bayer,  from  which  it  ^^'^j. 
is  only  a  degree  and  a  half  distant.  The  53d  of  ^^S/ 
Flamstead,  marked y*in  Ptolemy V  catalogue,  is  a  dif-  - 

ferent  star. 

33.  La  Caille^s  483  Aquarii  was  first  discovered  to 
be  missing  in  1778,  and  was  not  visible  in  1783  and 
1784. 

Besides  these  there  are  several  others  certainly  van* 
able,  but  which  cannot  be  seen  in  this  country.  There 
are  some  also  suspected  to  be  variable,  but  for  which 
Mr  Pigot  thinks  there  is  no  reason.  Dr  Herschel  also 
gives  strong  reasons  for  not  laying  creat  stress  on  all 
the  observations  by  which  new  stars  nave  been  said  to 
be  discovered.  Mr  Pigot  assures  us  from  repeated  ex- 
perience, that  even  more  than  a  single  observation,  if 
not  particularised  and  compared  with  neighboaring 
stars,  is  very  little  to  be  depended  apon  \  different 
streaks  of  the  clouds,  the  state  of  the  weather,  &c.  ha- 
ving often  caused  him  to  err  a  whole  magnitude  in  tbo 
brightness  of  a  star.  no 

As  these  changes  to  which  the  fixed  stars  are  liable  ^^Ootsa'i 
do  not  seem  to  be  subject  to  any  certain  rule,  Mr  WoUy*^*^?^ 
laston  has  given  an  easy  method  of  observing  whether  ^,,^,^1^ 
they  do  take  place  in  any  part  of  the  heavens  or  not,  amonf  tW 
and  that  without  much  ex  pence  of  instruments  or  waste  fixed  itan. 
of  time,  which  are  great  objections  to  astronomical  ob- 
servations in  general.     His  first  idea  was,  that  tbo 
work  should  be  undertaken  by  astronomers  in  general  ; 
each  taking  a  particular  district  of  the  heavens,  and 
from  time  to  time  observing  the  right  ascension  and 
declination  of  every  star  in  that  space  allotted  to  him,* 
framing  an  exact  map  of  it,  and  communicating  their 
observations  to  one  common  place   of  information.— 
This  method,  however,  being  too  laborious,   be  next 
proposes  the  noting  down  at  the  time,  or  making   a 
drawing  of  what  one  sees  while  they  are  observing.    A 
drawing  of  this  kind  once  made,  would  remain,  and 
could  be  consulted  on  any  future  occasion  ;  and  if  done 
at  first  with  care,  a  transient  review  wonld  discover 
whether  any  sensible  change  had  taken  place  since  it 
was  last  examined,  which  could  not  so  well  be  done  by 
catalogues  or  verbal  description.     For  this  purpose  be 
recommends  the  following  method :  *'  To  a  night  glass, 
but  of  Dollond^s  construction,  which  magnifies  abont 
six  tiroes,  and  takes  in  about  as  many  degrees  of  a 
great  circle,  I  have  added  cross  wires  intersecting  one 
another  at  an  angle  of  45  degrees.     More  wires  may 
be  crossed  in  other  directions  ;  but  I  apprehend  these 
will  be  sufficient.     This  telescope  I  mount  on  a  polar  , 
axis*     One  coarsely  made,  and  without  any  divisions 
on  its  circle  of  declination,  will  answer  the  purpose,  as 
there  is  no  sreat  occasion  for  accuracy  in  that  respect; 
but  as  the  heavenly  bodies  are  more  readily  followed 
by  an  equatorial  ^motion  of  the  telescope,  so  their  rela- 
tive positions  are  much  more  easily  discerned  when  they 
are  looked  at  constantly  as  in  the  same  direction.     A 
horizontal  motion,  except  in  the  meridian,  would   be 
apt  to  mislead  the  judgment.     It  is  scarcely  necessary 
to  add,  that  the  wires  must  stand  so  as  for  one  to  de- 
scribe a  parallel  of  the  equator  nearly  ;  another  will 
then  be  a  horary  circle,  and  the  whole  area  will  be 
divided  into  eight  equal  sectors. 
**  Thus  prepared|  the  telescope  is  to  be  pointed  to  a 
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Ifpimit  known  star,  wbicb  is  to  be  brought  into  the  centre  or 
MftiMs  common  intersection  of  all  the  vrires.  The  relative 
^^  positions  of  such  other  stars  as  appear  within  the  field 
'""^  are  to  be  judged  of  by  the  eye  j  whether  at  4,  4*  ^'^  7» 
from  the  centre  towards  the  circumference,  or  vzce 
versa  ;  and  so  with  regard  to  the  nearest  wire  respec- 
tively. These,  as  one  sees  them,  are  to  be  noted  down 
With  a  black-lead  pencil  upon  a  large  message-card  held 
in  the  hand,  upon  which'  a  circle  similarly  divided  is 
ready  drawn.  One  of  three  inches  diameter  seems  most 
conyenient.  The  motion  of  the  heavenly  bodies  in 
socb  a  telescope  is  so  slow,  and  the  noting  down  of  the 
stars  so  quickly  done,  that  there  is  commonly  full  time 
for  it  without  moving  the  telescope.  When  that  is 
wanted,  the  principal  star  is  easily  brought  back  again 
into  the  centre  of  the  field  at  pleasure,  and  the  work 
resumed.  After  a  little  practice,  it  is  astonishing 
how  near  one  can  come  to'  the  truth  in  this  way :  and 
though  neither  the  right  ascensions  nor  the  declinations 
are  laid  down  by  it,  nor  the  distances  between  the 
stars  measured  \  yet  their  apparent  situations  being  pre- 
served  in  black  and  white,  with  the  day  and  year,  and 
bonr,  if  thought  necessary,  written  underneath,  each 
card  then  becomes  a  register  of  the  then  appearance  of 
the  heavens  \  which  is  easily  re-examined  at  any  time 
with  little  more  than  a  transient  view ;  and  which  will 
jet  show,  on  the  first  glance,  if  there  should  have  hap« 
pened  in  it  any  alteration  of  consequence.^* 

Fig.  80.  shows  part  of  the  Corona  Borealis  delineated 
in  tins  manner,  and  which  was  afterwards  fully  taken 
down  by  making  the  stars  «,  ^,  y,  },  i,  (,  I,  1,  »,  ar,  ^,  r, 
and  r,  successively  central  \  and  these  were  joined  with 
tome  of  the  stars  of  Bootes,  for  the  sake  of  connecting 
the  whole,  and  united  into  one  map,  as  represented  in 
fig.  8r. 

In  observing  in  this  way,  it  is  evident,  that  the 
places  of  such  stars  as  happen  to  be  under  or  very  near 
any  of  the  wires,  are  more  to  be  depended  upon  than 
those  which  are  in  the  intermediate  spaces,  especially  if 
towards  the  edges  of  the  fields ;  so  also  those  which  are 
nearest  to  the  centre,  because  better  defined,  and  more 
within  the  reach  of  one  wire  or  another.  For  this  rea- 
son, different  stars  of  the  same  set  must  successively  be 
made  central,  or  brought  towards  one  of  the  wires, 
where  any  suspicion  arises  of  a  mistake,  in  order  to  ap- 
proach nearer  to  a  certainty  3  but  if  the  stand  of  the 
telescope  be  tolerably  well  adjusted  and  fixed,  this  is 
toon  done. 

In  such  a  glass  it  is  seldom  that  light  sufficient  for 
discerning  the  wires  is  wanting.  tVhcn  an  illuminator 
is  required,  a  piece  of  card  or  white  pasteboard  pro- 
jecting on  one  side  beyond  the  tube,  and  which  may  be 
brought  forward  occasionally,  is  better  than  any  other. 
By  cutting  across  a  small  segment  of  the  object-glass, 
it  throws  a  sufficient  light  down  the  tube  though  the 
candle  be  at  a  great  distance,  and  one  may  lose  sight  of 
the  false  glare  by  drawing  back  the  head,  and  moving 
the  eye  a  little  to  one  side,  when  the  small  stars  will  be 
seen  as  if  no  illuminator  was  there.     See  a  delineation 
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ing.  the  whole  celestial  concave.     We  perceive  aUo  in  Apparent 
diffei-ent  parts  of  the  heavens  small  white  spots,  which    Motions 
appear  to  be  of  the  same  nature  with  the  milky-way. 
These  spots  are  called  nebula. 

We  shall  subjoin  in  this  place,  fur  the  entertaiumeut 
of  the  reader,  the  theories  of  Mr  Michell  and  Dr  Her- 
8chel,conceniingthenatureand  position  ufthe  fixed  stars. 

••  The   very  great   number  of  stars  (says  Mr  Mi- ^^i^  j^ff. 
chell)  that  have  been  discovered  to  be  double,  triple, cheirs  con- 
&c.  particularly  by  Mr  Herschel,  if  we  apply  the  doc-J«ctinpet 
trine  of  chances,  as  I  have  heretofore  done  in  my  in-  •^^■cenwng 
quiry  into  the  probable  parallax,  &c.  of  the  fixed  stars,  ^f  ^j,^  ^^^ 
published  in  the  Philosophical  Transactions  for  the  year  start. 
1767,  cannot  leave  a  doubt  with  any  one  who  is  pro- 
perly acquainted  with  the  force   of  those  arguments, 
that  by  far  the  greatest  part,  if  not  all  of  them,  are 
systems  of  stars  so  near  each  other,  as  probably  to  be 
liable  to  be  affected  sensibly  by  their  mutual  gravita- 
tion ;  and  it  is  therefore  not  unlikely,  that  the  periods 
of  the  revolutions  of  some  of  these  about  their  princi- 
pals (tli£  smaller  ones  being,  upon  this  hypothesis,  to 
be  Considered  as  satellites  to  the  other)  may  some  time 
or  other  be  discovered.**     Having  then  shown  in  what 
manner  the  magnitude  of  a*  fixed  star,  if  its  density 
were  known,  would  affect  the  velocity  of  its  light,  he 
concludes  at  last,  that  **  if  the  semidiameter  of  a  sphere  in  what 
of  the  same  density  with  the  son  were  to  exceed  his  in  cases  light 
the  proportion  of  500  to  i,  a  body  falling  from  an  in-  "^7  ^ 
finite   height  towards  it   (or    moving   in  a  parabolic '"^P****^  ^® 
curve  at  its  surface)  would  have  acquired  a  greater  ve*^^  |^^^ 
locity  than  that  of  light  ^  and  consequently,  supposing  that  emits 
light  to  be  attracted  by  the  same  force  in  proportion  it. 
to  its  vis  inertia  with  other  bodies,  all  light  emitted 
from  such  a  body  would  be  made  to  return  towards  it 
by  its  own  proper  gravity.     But  if  the  semidiameter 
of  a  sphere,  of  the  same  density  with  the  sun,  was  of 
any  other  size  less  than  497  times  that  of  the  sun,, 
though  the  velocity  of  light  emitted  by  such  a  body 
would  never  be  wholly  dbstroyed,  yet  it  would  always 
suffer  some  diminution,  more  or  less  according  to  the 
magnitude  of  the  sphere.     The  same  effects  would  like- ' 
wise  take  place  if  the  semidiameters  were  different  from 
those  already  mentioned,  provided  the  density  was  great* 
er  or  less  in  the  duplicate  ratio  of  these  semidiameters 
inversely. 

After  proceeding  in  his  calculations,  in  order  to  findcompara- 
the  diameter  and  distance  of  any  star,   he   proceeds  tive  brighi- 
thus:  "According  to  Mr  Bouguer  the  brightness  of"*"®*^*^* 
the  sun  exceeds  that  of  a  wax-candle  in  no  less  a  pro-i^V^^^ 
portion   than   that  of  8000  to  i.      If  therefore  the 
brightness  of  any  of  the  fixed  stars  should  not  exceed  ^ 
that  of  our  common  candles,   which,    as  being  some- 
thing less  luminous  than  wax,  we  will  suppose  in  round 
numbers  to  be  only  one  ten  thousandth  part  as  bright 
as  the  sun,  such  a  star  would  not  be  visible  at  more 
than  one  hundredth  part  of  the  distance  at  which  it 
would  be  seen  if  it  were  as  bright  as  the  sun.     Now, 
because  the  sun  would  still,  I  apprehend,  appear  as . 
bright  and  luminous  as  the  star  Sirius,  if  removed  to 


of  the  principal  fixed  stars,  with  the  apparent  path  of    400,000  times  his  present  distance,  such  a  body,  if  no 
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the  son  among  them,  in  figures  82  and  83. 

A  very  remarkable  appearance  in  the  heavens  is  that 
called  the  gahsy^  or  milky -way.  This  is  a  broad  circle, 
Bometim^s  doojile,  but  for  the  most  part  single,  surround- 


brighter  than  our  common  candles,  would  only  appear 
equally  luminous  with  that  star  at  4000  times  the  di- 
stance of  the  sun  \  and  we  might  then  be  able,  with 
the  best  telescopes,  to  distinguish  some  sensible  ap- 
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Apparent  p^fcnt 'dia'ittet^r  of  it !    bot  the  apparent  diameters 
Modou    of  the  stars  of  lesser  magnitudes  would   still  be  too 
of  the     small  to  be  distinguishable  even  with  our  best  telescopes^ 
Bodici.    unless  they  were  yet  a  good  deal  less  luminous  5  which 
may  possibly,  however,  be  the  case  with  some  of  them : 
for  though  we  have  indeed  very  slight  grounds  to  go 
upon  with  regard  to  the  specific  brightness  of  the  fixed 
stars,  compared  with  that  of  the  sun  at  present,  and 
cau  therefore  form  only  very  uncertain  and   random 
conjectures  concerning  it ;  yet  from  the  infinite  variety 
which  we  find  in  the  works  of  the  creation,  it  is  not 
unreasonable  to  suspect,  that  very  possibly  some  of  the 
'  fixed  stars  may  have  so  little  natural  brightness  in  pro- 
portion to  their  magnitude,  as  to  admit  of  their  dia* 
meters  having  some  sensible  apparent  size  when  they 
shall  come  to  be  mbre  carefully  examined,  and  with 
larger  and  better  telescopes  than  have  been  hitherto  in 
common  use. 
Luminous        ''  With  respect  to  the  sun,  we  know  that  his  whole 
ttppearance  surface  is  extremely  luminous,  a  very  small  and  tem* 
of  the  «un    porary  interruption  sometimes,  from  a  few  spots,  ex- 
proceed       cepted.    This  universal  and  excessive  brightness  of  the 
from  an  at-  whole  surface  is  probably   owing   to   an  atmosphere, 
moiphere.    which  being  luminous  throughout,  and  in  some  mea- 
sure also  transparent,  the  light  proceeding  from  a  con- 
siderable depth  of  it,  all  arrives  at  the  eye,  in  the  same 
manner  as  the  light  of  a  great   number   of  candles 
would  do  if  they  were  placed  one  behind  another,  and 
their  flames  were  sufficiently  transparent  to  permit  the 
light  of  the  more  distant  ones  to  pass  through  those  that 
were  nearer  without  interruption. 

*'  How  far  the  same  constitution  may  take  place  in 
the  fixed  stars  we  do  not  know :  probably,  however,  it 
may  still  do  so  in  many  j  but^  there  are  some  appear- 
ances, with  regard  to  a  few  of  them,  which  seem  to 
make  it  probable  that  it  does  not  do  so  universally. 
Now,  if  I  am  right  in  supposing  the  light  of  the  sun 
to  proceed  from  a  luminous  atmosphere  which  must 
necessarily  diffuse  itself  equally  over  the  whole  surface, 
and  I  think  there  can  be  very  little  doubt  that  this  is 
really  the  caie,  this  constitution  cannot  well  take  place 
in  those  stars  which  are  in  some  degree  periodically. 
2x5  more  and  less  luminous,  such  as  that  ini  CoUo  Ceti, 
Of  the  va-  &c.  It  is  also  not  very  improbable,  that  there  is  some 
"**>!*  •i*"«  difference  from  that  of  the  sun  in  the  constitution  of 
those  stars  which  have  sometimes  appeared  and  disap- 
peared, of  which  that  in  the  constellation  of  Cassiopeia 
is  a  notable  instance.  And  if  these  conjectures  are 
well  founded  which  have  been  formed  by  some  philoso- 
phers concerning  stars  ef  this  kind,  that  they  are 
not  wholly  luminous,  or  at  least  not  constantly  so, 
hut  that  all,  or  by  far  the  greatest  part  of  their  sur- 
faces, is  subject  to  considerable  changes,  sometimes 
becoming  luminous,  at  other  times  extinguished ;  it  is 
amongst  stars  of  this  sort  that  we  are  most  likely  to 
meet  with  instances  of  a  sensible  apparent  diameter, 
their  light  being  much  more  likely  not  to  be  so  great 
in  proportion  as  that  of  the  sun,  which  if  removed  to 
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400,000  times  bis  present  distance.  Would  still  appear^  ipparoa 
I  apprehend,  as  bright  as  Sirius,  as  I  have  observed    MetM 
above }  whereas  it  is  hardly  to  be  expected,  with  any  «w^^ 
telescope  whatsoever,  that  we  should  ever  be  able  to  di*  ^^^^ 
stinguish  a  well-defined  disk  of  any  body  of  the  aame 
size  with  the  sun  at  much  more  than  X0«ooo  times  hii 
present  distance. 

**  Hence  the  greatest  distance  at  which  it  would  bo 
possible  to  distinguish  any  sensible  apparent  diameter  of 
a  body  as  dense  as  the  sun,  cannot  well  greatly  exceed 
five  hundred  times  ten  thousand ;  that  is,  five  millioo 
times  the  distance  of  the  sun  ^  for  if  the  diameter  of 
such  a  body  was  not  less  than  500  times  that  of  the  sao^ 
its  light,  as  has  been  shown  above,  could  never  arrive 
at  us.^ 

Dr  Herschel,  improving  on  Mr  Michell*s  idea  ofDrCte. 
the  fixed  stars  being  collected  into  groups,  and  a».sckcrtop. 
sisted  by  his  own  observations  with  the  extfaordina ry  ???tf^TiL 
telescopic  powers  already  mentioned,  has  suggested  a^^^^^ 
theory  concerning  the  construction  of  the  universe  en-Uoa  oCtW 
tirely  new  and  singular.  It  had  been  the  opinion  of aatvena 
former  astronomers,  that  our  sun,  besides  occupying 
the  centre  of  the  system  which  properly  belongs  to 
him,  occupied  also  the  centre  of  the  universe :  but 
Dr  Herschel  is  of  a  very  different  opinion.  **  Hither- 
to (says  he)  the  sidereal  heavens  have,  not  inadequate* 
ly  for  the  purpose  designed,  been  represented  by  the 
concave  surface  of  a  sphere,  in  the  centre  of  which  the 
eye  of  the  observer  might  be  supposed  to  be  placed. 
It  is  true,  the  various  magnitudes  of  the  fixed  start 
even  then  plainly  suggested  to  os,  and  would  have  bet- 
ter suited,  the  idea  of  an  expanded  firmament  of  thr^ 
dimensions  }  but  the  observations  upon  which  I  am  now 
going  to  enter,  still  farther  illustrate  and  enforce  the  ne* 
cessity  of  considering  the  heavens  in  this  point  of  view. 
In  future  therefore  we  shall  look  upon  those  regions  io- 
to  which  we  may  now  penetrate  by  means  of  such  laige 
telescopes  (a),  as  a  naturalist  regards  a  rich  extent  of 
ground  or  chain  of  mountains  containing  strata  various* 
ly  inclined  and  directed,  as  well  as  consisting  of  very 
different  materials.  A  surface  of  a  globe  or  map  there- 
fore will  but  ill  delineate  the  interior  parts  of  the  hea* 
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With  the  powerful  telescope  mentioned  in  the  note, 
Dr  Herschel  first  began  to  survey  the  Via  Lactea,  and 
found  that  it  completely  resolved  the  whitish  sppoar- ^^^^^^ 
ance  into  stars,  which  the  telescopes  he  formerly  used  ** 
had  not  light  enough  to  do.  The  portion  he  first  ob- 
served was  that  about  the  hand  and  club  of  Orion  }  and 
found  therein  an  astonishing  multitude  of  stars,  whose 
number  he  endeavoured  to  estimate  by  counting  many 
Jieidi  (b),  and  computing  from  a  mean  of  these  how 
many  might  be  contained  in  a  given  portion  of  the 
milky-way*  In  the  most  vacant  place  to  be  met  with 
in  that  neighbourhood  he  found  63  stars  ^  other  six 
fields  contaued  no,  60,  70,  90,  70,  and  74  stars }  a 
mean  of  all  which  gave  79  for  the  number  of  stars  to 
each  field}  and  thus  he  found,  that  by  allowing  15 

minutes 


(a)  Dr  HerschePs  observations,  on  which  this  theory  is  founded,  were  made  with  a  Newtonian  reflector  of  20 
feet  focal  length,  and  an  aperture  of  18  inches. 

(b)  By  this  Word  we  are  to  understand  the  apparent  space  in  the  heavens  he  could  see  at  once  through  hit  te- 
lescope. 
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Ipptfcnt  minutes  for  tlie  dmmeter  of  his  field  of  view,  a  belt  of 

lletiottt    15  degrees  long  and  two  broad,  which   he  bad  often 

^^    Kcn  pass  before  hia  telescope  in  an  bourns  time,  could 

''rHIu?  ^^^  contain  less  than  50,000  stflrs,  large  enough  to  be 

distinctly  numbered  }  besides  whicb,  he  suspected  twice 

as  many  more,  which  could  be  seen  only  now. and  then 

by  faint  glimpses  for  want  of  sufficient  light. 

The  success  he  had  within  the  milky>way  soon  indu- 
ced him  to  turn  his  telescope  to  the  nebulous  parts  of 
the  heavens,' of  which  an  accurate  list  had  been  publish- 
ed  in  the  Connoisance  des  Temps  for  1783  and  1784. 
Most  of  these  yielded  to  a  Newtonian  reflector  of  20 
feet  focal  distance  and  12  inches  aperture  \  which  plain- 
ly discovered  them  to  be  composed  of  stars,  or  at  least 
to  contain  stars,  and  to  show  every  other  indication  of 
-  **j^  consisting  of  them  entirejy.  **  The  nebulae  (says  he) 
amaged  >i^  arranged  into  strata,  and  run  on  to  a  great  length ) 
ifitoitnta.  and  some  of  them  I  have  been  able  to  pursue,  and  to 
guess  pretty  well  at  their:  form  and  direction.  It  is 
probable  enough  that  they  may  surround  the  whole 
starry  sphere  of  the  heavens,  not  unlike  the  milky-way, 
which  undoubtedly  is  nothing  but  a  stratum  of  fixed 
stars :  And  as  this  latter  immense  starry  bed  is  not  of 
equal  breadth  or  lustre  in  every  part,  nor  runs  on  in 
one  straight  direction,  but  is  curved,  and  even  divided 
into  two  streams  along  a  very  considerable  portion  of 
it ;  we  may  likewise  expect  the  greatest  variety  in  the 
strata  of  the  clasters  of  stars  and  nebulae.  One  of  these 
nebulous  beds  is  so  rich,  that,  in  passing  through  a 
section  of  it  in  the  time  of  only  36  minutes,  I  have 
TimtTof  detected  no  less  than  31  nebulec,  all  distinctly  visible 
ikpct  ai.  upon  a  fine  blue  sky.  Their  situation  and  shape,  as 
mwdbj  fvell  as  condition,  seem  to  denote  the  greatest  variety 
^^'  imaginable*  In  another  stratum,  or  perhaps  a  differ- 
ent branch  of  the  former,  I  have  often  seen  double  and 
treble  nebulae  variously  arranged  ;  large  ones  with  small 
seeming  attendants  \  narrow,  but  much  extended  lucid 
nebnlse  or  bright  dashes  )  some  of  the  shape  of  a  fan, 
resembling  an  electric  brush  issuing  from  a  lucid  point ; 
others  of  the  cometic  shape,  with  a  seeming  nucleus  in 
tbe  centre,  or  like  cloudy  stars,  surrounded  with  a  ne- 
bulons  atmosphere :  a  different  sort  again  contain  a  ne- 
bulosity of  the  milky  kind,  like  that  wonderful  inex- 
plicable phenomenon  about  I  Orionis  \  while  others 
shine  with  afainter  mottled  kind  of  light,  which  de- 
notes their  being  resolvable  into  stars. 

**  It  is  very,  probable  that  the  great  stratum  called 
■iikT-way  ^^  miiky-way^  is  that  in  which  the  sun  is  placed,  though 
ippcsnto  perhaps  not  in  the  very  centre  of  its  thickness.     We 
'^^^^'^     gather  this  from  the  appearance  of  the  galaxy,  which 
seems  to  encompass  the  whole  heavens,  as  it  certainly 
must  do  if  the  sun  is  within  the  same.     For  suppose 
a  number  of  stars  arranged  between  two  parallel  planes, 
indefinitely  extended  every  way,  but  at  a  given  consi- 
derable distance  from  one  another,  and  calling  this  a 
sidereal  stratum,  an  eye  placed  somewhere  within  it 
will  see  all  the  stars  in  the  direction  of  the  planes  of 
the  stratuni  projected  into  a  great  circle,  whicb  will 
appear  lucid  on  account  of  the  accumulation  of  the 
stars,  while  the  rest  of  the  heavens  at  the  sides  will  on- 
ly seem  to  be  scattered  over  with  constellations,  more  or 
less  crowded  according  to  the  distance  of  the  planes  or 
number  of  stars  contained  in  the  thickness  ox  sides  of 
the  stratnm. 
Vol-  III.  Part  I.  t 
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**  Thus  in  fig.  83.  an  eye  at  S  within  the  stratum  a  b^  Apparent 
will  see  the  stars  in  the  direction  of  its  Ii^ngth  ab^  or    Motions 
height  fff/,  with  all  those  in  the  intermediate  situation,, 
projected  into  tbe  lucid  circle  ABCD ;  while  those  in 
the  sides  m  e^  n  w^  will  be  seen  scattered  over  tbe  re- 
maining part  of  tbe  heavens  at  MVNW. 

"If  the  eye  were  placed  somewhere  without  the  stra-  Celestial 
turn,  at  no  very  great  distance,  the  appearance  of  the  stars  *^**P^*![^°^ 
within  it  would  assume  the  form  of  one  of  the  lesser q^  d^ 
circles  of  the  sphere,  which  would  be  more  or  less  con-ilerschers 
tracted  to  the  distance  of  the  eye  j  and  if  this  distance  liypothcsis. 
were  exceedingly  increased,  the  whole  stratum  might  at 
last  be  drawn  together  into  a  lucid  iipot  of  any  shape,  ac- 
cording to  the  position,  length,  and  height  of  the  stratum. 
"  Let  us  now  suppose,  that  a  branch  or  .smaller  stia- 
tom  should  run  out  from  the  former  in  a  certain  direc- 
tion, and  let  it  also  be  contained  between  two  parallel 
planes  extended  indefinitely  onwards,  but  so  that  the 
eye  may  be  placed  in  the  great  stratum  somewhere  be- 
fore the  separation,  and  not  far  from  the  place  where 
the  strata  are  still  united)  then  will  this  second  stratuni 
not  be  projected  into  a  bright  circle  like  the  former, 
hut  will  be  seen  as  a  lucid  branch  proceeding  from  the 
first,  and  returning  to  it  again  at  a  certain  distance  less 
than  a  semicircle.     Thus,  in  the  same  figure,  the  stars 
in  the  small  stratum  ^^  will  be  projected  into  a  bright 
arch  at   PRRP,  which  after  its  separation  from  the  . 
circle  CBD,  unites  with  it  again  at  P. 

"  What  has  been  instanced  in  parallel  planes  may 
easily  be  applied  to  strata  irregularly  bounded,  and  run- 
ning in  various  directions  j  for  their  projection  will  of 
consequeuce.  vary  according  to  the  quantities  of  the  va- 
riations in  the  strata  and  the  distance  of  the  eye  from 
the  same.  And  thus  any  kind  of  curvatures,  as  well  as 
various  degrees  of  brightness,  may  be  produced  in  the 
projections.  234 

"  From  appearances,  then,  as  I  observed  before,  we  Of  the  sun's 
may  infer,  that  the  sun  is  most  likely  placed  in  one  ©fP^*^ *"***• 
the  great  strata  of  the  fixed  stars,  and  very  probably 
not  far  from  the  place   where   some   smaller  stratum 
branches  out  from  it.      Such  a  supposition  will  satis- 
factorily, and  with  great  simplicity,  account  for  all  the 
phenomena  of  the   milky-way  \    which   according   to 
this  hypothesis,  is  no  other  than  the  appearance  of  the 
projection  of  the  stars  contained  ia  this  stratum  and  its 
secondary  branch.      As  a  farther  inducement  to  look 
on  the  galaxy  in  this  point  of  view,  let  it  be  consider- 
ed, that  we  can  no  longer  doubt  of  its  whitish  appear- 
ance arising  from  the  mixed  lustre  of  the  numberless 
stars  that  compose  it.     Now,  should  we  suppose  it  to 
be  an  iri*egular  ring  of  stars,  in  the  centre  nearly  of 
which  we  roust  then  suppose  the  sun  to  be  placed,  it 
will  appear  not   a  little  extraordinary,  that  the  sun, 
being  a  fixed  star,  like' those  which  compose  this  ima- 
gined ring,  should  just  be  in  the  centre  of  such  a  muU 
titude  of  celestial  bodies,  without  any  apparent  reason 
for  this  singular  distinction }  whereas,  on  our  supposition, 
eveiy  star  in  this  stratum,  not  very  near  the  termination 
of  its  length  or  height,  will  be  so  placed  as  also  to  have 
its  own  galaxy,  with  only  such  variations  in  the  form 
and  Instre  of  it  as  may  arise  from  the  particular  situa- 
tion of  each  star.  **5  ^ 
**  Various   methods  may   be  taken   to  come  to  ^nJelh^  rf 
knowledge  of  the  suo^s  place  in  the  sidereal  stratum, .aogiBg  tbe 
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Apparent  one  of  which  I  have  already  begun  to  put  io  practice : 
Mutiont  I  call  it  gouging  the  heavens;  or  the  star^gauge.  It 
HeaV**^l  ^'"^^^^^^  ^^  repeatedly  taking  the  number  of  stars  in  ten' 
Bodies.  ^^'<I^  ^^  view  of  my  reflector  very  near  each  other;  and 
by  adding  their  sums,  and  cutting  oflF  one  decimal  on 
the  right,  a  mean  of  the  contents  of  the  heavens  in  all 
the  parts  which  are  thus  gauged  are  obtained.  Thus 
it  appears  that  the  number  of  stars  increases  very  ranch 
as  we  approach  the  milky- way  ;  for  in  the  parallel  from 
92  to  94  degrees  north  polar  distance,  and  right  ascen- 
sion 15  h.  lo'f  the  star-gauge  runs  up  from  9.4  stars  in 
the  field  to  18.6  in  about  an  hour  and  a  half;  whereas 
in  the  parallel  from  78  to  80  degrees  north  polar  dis- 
tance, and  R.  A.  II,  12,  13,  and  14  hours,  it  very 
seldom  rises  above  4.  We  are,  however,  to  remember, 
that,  with  different  instruments,  the  account  of  the 
gauges  will  be  very  different,  especially  on  our  supposi- 
tion of  the  sun  in  a  stratum  of  stars.  For  let  a  b  fig.  84* 
be  the  stratum,  and  suppose  the  small  circle ghlk  to 
represent  the  space  into  which,  by  the  light  and  power 
of  a  given  telescope,  we  are  enabled  to  penetrate,  and 
let  GHLK  be  the  extent  of  another  portion  which  we 
are  enabled  to  visit  by  means  of  a  larger  aperture  and 
power,  it  is  evident,  that  the  gauges  with  the  latter  in- 
strument will  differ  very  much  in  their  account  of  start 
contained  at  MN  and  at  KG  or  LH,  when  with  the 
former  they  will  hardly  be  affected  with  the  change  from 
tn  n  io  kg  or  Ik, 

**  The  situation  of^  the  sun  in  the  sidereal  stratum 
"f"*"J^  will  be  found  by  considering  in  what  manner  the  star- 
saa  in- the  E^^f^^  agrees  with  the  lengtji  of  a  ray  revolving  in  se- 
tidereal  veral  directions  about  an  assumed  point,  and  cut  off*  by 
the  bounds  of  the  stratum.  Thus,  in  fig.  85.  let  8 
be  the  place  of  an  observer:  Srrr,  Srrr^  lines  in  the 
plane  r  S  r,  r  Sr^  drawn  from  S  within  the  stratum  to 
one  of  the  boundaries  here  represented  by  the  plane  AB. 
Then,  since  neither  the  situation  of  S  nor  the  form  of 
the  limiting  surface  AB  is  known,  we  are  to  assume  a 
point,  and  apply  to  it  lines  proportional  to  the  several 
gauges  that  have  been  obtained,  and  at  such  angles  from 
each  other  as  they  may  point  out :  then  will  the  termi- 
nation of  these  lines  delineate  the  boundary  of  the  stra- 
tum, and  consequently  manifest  the  situation  of  tJie  sun 
within  the  same. 

**  In  my  late  observattona  on  nebulae,  I  soon  found, 
that  1  generally  detected  them  in  certain  directions  ra- 
ther than  ill  others :  that  the  spaces  preceding  them 
were  generally  quite  deprived  of  their  stars,  so  as  often 
to  afford  many  fields  without  a  single  star  in  it :  that 
the  nebulae  generally  appeared  some  time  after  among 
stars  of  a  certain  considerable  size,  and  but  seldom 
among  very  amall  stars :  that  when  I  came  to  one  ne- 
bula, I  generally  fbond  several  more  in  the  neighbour- 
hood :  that  afterwards  a  considerable  time  passed  before 
1  came  to  another  parcel.  These  events  being  often 
repeated  in  different  altitudes  of  my  instrument,  and 
some  of  them  at  considerable  distances  from  each  other, 
it  occurred  to  me  that  the  intermediate  spaces  between 
the  sweeps  might  also  contain  uebulse;  and  finding 
this  to  hold  good  more  than  once,  I  ventured  to  give 
notice  to  my  assistant  at  the  clock,  that  I  *  fonnd  my- 
self on  nebulous  ground.^  But  how  far  these  circum- 
stances of  vacant  places  preceding  and  following  the 
Bebnlous  strata,  and  their  being  as  it  were  contained  in 
1  bed  of  stars  sparingly  scattered  between  themi  111^7 
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bold  good  in  more  distant  portioos  of  the  he^veiMy  and  Anrntm 
which  I  have  not  been  yet  able  to  visit  in  aoy  regular    Motkai 
manner,  I  oaght  by  no  means  to  hazard  a  conjectarv.     ^^ 
I  may  venture,  however,  to  add  a  few  particolais  about  '^^T''' 
the  direction  of  some  of  the   capital  strata  or  their .  ^"^"^ 
branches.     The  well-known  nebola  of  Cancer,  visaUe       sit 
to  the  naked  eye,  is  probably  one  belonging  to  a  cer-  DlnctMi 
tain  stratom,  in  which  I  suppose  it  to  be  so  |daced  as  to^^tmttt 
lie  nearest  to  us.    This  stratom  I  shall  c^l  tliat  of  ^ 
Cancer.     It  runs  from  s  Cancri  towards  the  sontlif  over  ^g 
the  67th  nebula  of  the  Commots$ai§c€  des  Tet^ipSf  which 
is  a  very  beautiful  and  pretty  macii  compressed  dnster 
of  stars,  easily  to  be  seen  by  any  good  telescope  ^  and 
in  which  I  have  observed  above  aoo  stars  at  once  ia 
the  field  of  view  of  my  great  relector  with  a  power  of 
157.     This  cluster  appearing  so  pbiinly  with  any  good 
common  telescope,  and  beioff  so  near  to  the  one  wbieh 
may  be  seen  with  the  naked  eye,  denotes  it  to  bo  pro- 
bably the  next  in  distance  to  that  within  the  qoarttlo 
formed  by  y,  },  %  #•  From  the  67tii  nebola  the  stratum 
of  Canc^  proceeds  towards  the  head  of  Hydra }  but  li 
have  not  yet  bnd  tamo  to  trace  it  fartharthan  tbe  equa- 
tor. 

**  Another  stratum,  which  perhaps  approaches  nearer 
to  the  solar  system  than  any  of  the  rest,  and  whoso  sita-> 
ation  is  nearly  at  rectangles  with  tho  great  sidereal 
stratom  in  which  the  sun  is  pfaicod,  is  tliat  of  Con» 
Berenices,  as  I  shall  call  it.  I  sappoao  the  Coma  It- 
self to  be  one  of  the  clusters  in  it,  and  that  00  account 
of  its  nearness  it  appears  to  be  so  scattered*  It  baa 
many  capital  nebolfc  very  near  it:  and  in  all  probability 
this  stratum  runs  out  a  very  considerable  way.  It  maT 
perhaps  even  make  tbe  circuit  of  the  heavens,  thougb 
very  likely  not  in  one  of  the  great  circles  of  tbe  sphere  ^ 
for  unless  it  should  chance  to  intersect  tbo  great  sidereal 
stratum  of  the  milky-way  before  mentioned,  in  the  very 
place  in  which  the  son  is  8tationed|  soeb  an  appearance 
would  hardly  he  produced.  However,  if  the  stratum 
of  Coma  Berenices  should  extend  so  far  as  I  apprehend 
it  may,  the  direction  of  it  towards  the  north  lies  pro- 
bably, with  some  wiodinss,  through  the  Great  Bear 
onwards  to  Cassiopeia,  thence  throngb  the  girdle  of 
Andromeda  and  the  Northern  Fish,  proceediog  towarda 
Cetus ;  while  towards  the  south  it  passes  through  tbo 
Virgin,  probably  on  to  tbe  tail  of  Hydra  and  Centao- 


rus. 


By  a  continued  series  of  observations,  Dr  Herschel 
became  confirmed  in  his  notions ;  and  in  a  succeeding 
paper  *  has  given  a  sketch  of  his  opinions  concerning  a  Pkii, 
the  interior  construotioa  of  the  heavens.     **  That  the  Tnmm^ 
milky- way  (says  he)  is  a  most  extensive  stratum  of^^^^* 
stars  of  vHrious  sizes,  admits  no  longer  of  the  '^^^tQ^  J[^^^ 
doubt ;  and  that  our  sun  is  one  of  the  heavenly  bodies  tenor  cea- 
belonging  to  it  is  as  evident.     I  have  now  viewed  and  itniction  tt 

fauged  thi<*  shining  zone  in  almost  every  direction,  and  the  hea- 
nd  it  composed  of  shining  stars,  whose  number,  by^^*" 
the  acccNint  of  those  gauges,  constantly  increases  and 
decreases  in  proportion  to  its  apparent  brightness  to 
the  naked  eye.  But  in  order  to  develope  the  ideas  of 
the  universe  that  have  been  suggested  by  my  late  oIk 
servations,  it  will  be  best  to  take  tbe  subject  from  a 
point  of  view  at  a  considerable  distance  both  of  space 
and  time. 

^  Let  OS  then  suppose  numberless  stats  of  variooa 
sizes  scattered  over  an  indefinite  portion  of  spacei  in 

such 


ini(U« 


S'cM% 


kit  II-  A  S  T  R 

sodi  a  manner  u  to  lie  mlmott  equally  distributed 
throogk  tke  wbole.  The  laws  of  attractiont  which  no 
doubt  extend  to  the  remotest  regions  of  the  fixed  stars, 
will  operate  in  such  a  manner  as  most  prohahly  to  pro- 
duce the  following  remarkable  effects. 

**  L  It  will  frequently  happen^  that  a  star,  being 
considerably  larger  than  its  neighbouring  ones,  will 
attract  them  more  than  they  will  be  attracted  by 
others  that  are  immediately  around  them  j  by  which 
means  they  will  be  in  time,  as  it  were,  condensed  about 
a  centre :  or,  in  other  words,  form  themselves  into  a 
cluster  of  stars  of  almost  a  globular  figure,  more  or 
less  regularly  so  according  to  the  size  and  original  di- 
stance of  the  surrounding  stars.  The  perturbations  of 
these  mutual  attractions  must  undoubtedly  be  very 
intricate,  as  we  may  easily  comprehend,  by  considering 
what  Sir  Isaac  Newton  has  said,  Prineip.  lib.  i.  prop. 
38.  et  $eq. :  but  in  order  to  apply  this  great  author^s 
reasoning  of  bodies  moring  in  ellipses  to  such  as  are 
here  for  a  while  supposed  to  have  no  other  motion  than 
what  their  mutual  gravity  has  imparted  to  them,  we 
must  suppose  the  conjugate  axes  of  these  ellipses  inde- 
finitely diminished,  whereby  the  ellipses  will  become 
straight  lines. 

^  II.  The  next  case,  which  will  happen  almost  as 
frequently  as  the  former,  is  where  a  few  stars,  though 
not  superior  in  size  to  the  rest,  may  change  to  be  ra- 
ther nearer  each  other  than  the  surrounding  ones  \  for 
here  aUo  will  be  formed  a  prevailing  attraction  in  the 
combined  centre  of  gravity  of  them  all,  which  will  oc- 
casion the  neighbouring  stars  to  draw  together  \  not, 
indeed,  so  as  to  form  a  regular  globular  figure,  but, 
however,  in  such  a  manner  as  to  be  condensed  towards 
the  common  centre  of  gravity  of  the  whole  irregular 
duster.  And  this  construction  admits  of  the  utmost 
variety  of  shape?,  according  to  the  number  and  situa- 
tion of  the  stars  which  first  gave  rise  to  the  condensa- 
tion of  the  rest. 

**  in.  From  the  composition  and  repeated  conjunc- 
tion of  both  the  foregoing  forms,  a  third  may  be  de- 
rived, when  many  large  stars,  or  combined  small  ones, 
are  situated  in  long  extended  regular  or  crooked  rows, 
books,  or  branches ;  for  they  will  also  draw  the  sur- 
rounding cues  so  as  to  produce  figures  of  condensed 
stars  coarsely  similar  to  the  former,  which  gave  rise  to 
these  condensations. 

•*  IV.  We  may  likewise  admit  of  still  more  exten- 
sive combinations ;  when,  at  tbe  same  time  that  a  cluster 
of  stars  is  forming  in  one  part  of  space,  there  may  be 
another  collecting  in  a  different,  but  pei'haps  not  far  di- 
stant quarter,  which  may  occasion  a  mutual  approach 
towards  their  common  centre  of  gravity. 

**  V.  In  the  last  place,  as  a  natural  consequence  of 
the  former  cases,  there  will  be  great  cavities  or  vacan- 
cies formed  by  the  retreat  of  the  stars  towards  the  vari- 
ous centres  which  attract  them  \  so  that,  upon  tbe  whole, 
there  is  evidently  a  field  of  the  greatest  variety  for  the 
mutual  and  combined  attractions  of  the  heavenly  bodies 
to  exert  themselves  in. 

**  From  this  theoretical  view  of  the  heavens,  which 
has  been  taken  from  a  point  not  less  distant  in  time 
than  in  space,  we  will  now  retreat  to  our  own  retired 
station,  m  one  of  the  planets  attending  a  star  in  its 
great  combination  with  numberless  others :  and  in  or- 
der to  investigate  what  will  be  the  appearances  from 
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this  contracted  situation,  let  us  begin  with  the  naked 
eye.  The  stars  of  the  first  magnitude,  being  in  all  pro- 
bability the  nearest,  will  furnish  us  with  a  step  to  begin 
our  scale.  Setting  off,  therefore,  with  the  distance 
of  Sirius  or  Arctnrus,  for  instance,  as  unity,  we  will 
at  present  suppose,  that  those  of  the  second  magnitude 
are  at  dooble,  those  of  the  third  at  treble,  the  distance, 
&c.  Taking  it  for  granted,  then,  that  a  star  of  the 
seventh  magnitude  (the  smallest  supposed  visible  with 
the  naked  eye)  is  about  seven  times  as  far  as  one  of 
the  first,  it  follows,  that  an  observer  who  is  enclosed  in 
a  globular  cluster  of  stars,  and  not  far  from  die  centre, 
will  never  be  a  Vie  with  the  naked  eye  to  see  to  the  end 
of  it  \  for  since,  according  to  the  above  estimations, 
be  can  only  extend  his  view  to  above  seven  times  the 
distance  of  Sirius,  it  cannot  be  expected  that  his  eyes 
should  reach  the  borders  of  a  cluster  which  has  perhaps 
not  less  than  50  stars  in  depth  everywhere  around 
him.  The' whole  universe  to  him,  therefore,  will  be 
comprised  in  a  set  of  constellations  richly  ornamented 
with  scattered  stars  of  all  sizes :  Or,  if  the  united 
brightness  of  a  neighbouring  cluster  of  stars  should,  in 
a  remarkable  clear  night,  reach  his  sight,  it  will  put 
on  tbe  appearance  of  a  small,  faint,  whitish,  nebulous 
cloud,  not  to  be  perceived  without  the  greatest  atten- 
tion. Let  us  suppose  him  placed  in  a  much  extended 
stratum  or  branching  Cluster  of  millions  of  stars,  such 
as  may  fall  under  the  third  form  of  nebulae  already  con- 
sidered. Here  also  tbe  heavens  will  not  only  be  richly 
scattered  over  with  brilliant  constellations,  but  a  shi- 
ning zone  or  milky-way  will  he  perceived  to  surround 
the  whole  sphere  of  the  heavens,  owing  to  the  com- 
bined light  of  these  stars  which  are  too  small,  that  is, 
too  remote,  to  be  seen.  Our  observer's  sight  will  be  so 
con^ned,  that  he  will  imagine  this  single  collection  of 
stars,  though  he  does  not  even  perceive  the  thousandth 
part  of  them,  to  be  the  whole  contents  of  the  heavens. 
Allowing  him  now  the  use  of  a  common  telescope,  he 
begins  to  suspect  that  all  the  milkiness  of  the  bright 
path  which  surrounds  the  sphere  may  be  owing  to 
stars.  He  perceives  a  few  clusters  of  them  tn  various 
parts  of  the  heavens,  and  finds  also  that  there  are  a 
kind  of  nebulous  patches :  but  still  his  views  are  not 
extended  to  reach  so  far  as  to  the  end  of  the  stratum 
in  which  he  is  situated ;  so  that  he  looks  upon  these 
patches  as  belonging  to  that  system  which  to  him  seems 
to  comprehend  every  celestial  object.  He  now  in- 
creases his  power  of  vision ;  and,  applying  himself  to 
a  close  observation,  finds  that  the  milky-way  is  indeed 
00  other  than  a  collection  of  very  small  stars.  He 
perceives,  that  those  objects  which  had  been  called 
nebuke^  are  evidently  nothing  but  clusters  of  stars. 
Their  number  increases  upon  him ;  and  when  he  re- 
solves one  nebula  into  stars,  he  discovers  ten  new  ones 
which  he  cannot  resolve.  He  then  forms  the  idea  of 
immense  st/ata  of  fixed  stars,  of  clusters  of  stars,  and 
of  nebulae  \  till,  going  on  with  such  interesting  obser- 
vations, he  now  perceives,  that  all  these  appearances 
must  naturally  arise  firom  the  confined  situation  in 
which  we  are  placed.  Confined  It  may  justly  be 
called,  though  in  no  less  a  space  than  what  appear- 
ed before  to  be  the  whole  regiop  of  the  fixed  stars, 
but  which  now  has  assumed  the  shape  of  a  crookedly 
branching  nebula  \  not  indeed  one  of  the  least,  but  per- 
haps very  far  from  being  the  most  considerable,  of  those 
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numberless  clastere  that  enter  into  the  construction  of 
the  heavens.'' 

Our  author  now  proceeds  to  show  that  this  theoreti* 
cal  view  of  the  heavens  is  perfectly  consistent  with  facts, 
and  seems  to  be  confirmed  by  a  series  of  observations. 
Many  hundreds  of  nebulae  of  the  first  and  second  forms 
are  to  be  seen  in  the  heavens^  and  their  places,  he 
says,  will  hereafter  be  pointed  out  ^  many  of  the  third 
form  described,  and  instances  of  the  fourth  related^ 
a  few  of  the  cavities  mentioned  in  the  fifth  particula- 
rized, though  many  more  have  been  already  observed : 
so  that,  '*  upon  the  whole  (says  he),  I  believe  it  will 
be  found,  that  the  foregoing  theoretical  view,  with  all 
its  consequential  appearances,  as  seen  by  an  eye  enclo* 
sed  in  one  of  the  nebulae,  is  no  other  than  a  drawing 
from  nature,  wherein  the  features  of  the  original  have 
been  closely  copied  :  and  I  hope  the  resemblance  will 
not  be  called  a  bad  one,  when  it  shall  be  considered 
how  very  limited  must  be  the  pencil  of  an  inhabitant 
of  so  small  and  retired  a  portion  of  an  indefinite  system 
in  attempting  the  picture  of  so  unbounded  an  extent.'' 

Dr  Herschel  next  presents  us  with  a  long  table  of 
star-gauges,  or  accounts  of  the  number  of  stars  at  once 
in  the  field  of  his  telescope,  %fhich  go  as  high  as  588  > 
after  which  he  proposes  the  following 

Problem. 

**  The  stars  being  supposed  nearty  equally  scattered, 
and  their  number,  in  a  field  of  view  of  a  known  angular 
diameter,  being  given  \  to  determine  the  length  of  the 
▼isual  ray. 

*'  Here,  the  arrangement  of  the  stars  not  being  fix- 
ed upon,  we  must  endeavour  to  find  which  way  they 
may  be  placed  so  as  to  fill  a  given  space  most  equally* 
Suppose  a  rectangular  cone  cut  into  frustula  by  many 
equidistant  planes  perpendicular  to  the  axis  ^  then,  if 
one  star  be  placed  at  the  vertex  and  another  in  the  axis 
at  the  first  intersection,  six  stars  may  be  set  around  it  so 
as  to  be  equally  distant  from  one  another  and  from  the 
central  star.  These  positions  being  carried  on  in  the 
same  manner,  we  shaM  have  every  star  within  the  cone 
surrounded  by  eight  others  at  an  equal  distance  from 
that  star  taken  as  a  centre.  Fig.  lOO.  contains  four 
sections  of  such  a  cone  distinguished  by  alternate  shades  5 
which  will  be  sufficient  to  explain  what  sort  of  arrange-  • 
ment  I  would  point  out. 

*'  The  series  of  the  number  of  star^  contained  in 
the  several  sections  will  be  I9  7f  ipi  37i  61,  91,  &c. 
which   continued  to  n  terms,  the   sum  of  it,  by  the 

differential  method,  will  be  na-^n. 


^\  &c.  where  a  is  the  first  term,  cf',  <^,  cf'',  &c* 

the  first,  second,  and  third  differences.  Then,  since  (7=:  i, 
<fs6,  <^'=6,  c/^'^rro,  the  sum  of  the  series  will  be  n^ 
Let  S  be  the  given  number  of  stars  ;  i  the  diameter  of 
the  base  of  the  field  of  view  \  and  B  the  diameter  of  the 
great  rectangular  cone  \  and  by  trigonometry  we  shall 

have  B^,= 7  >  .  .>     Now,  since  the  fieM  of  view 

Tang.  T  field 

of  a  telescope  is  a  cone,  we  shall  have  its  solidity  to 

that  of  the   great  cone  of  the   stars  formed    by  the 

above  construction,  as  the  square  of  the  diameter  of  the 

base  of  the  -field  of  view,  to  the  square  of  the  diameter 

2 


of  the  great  cone,  the  height  of  both  being  the  taine  \  Appamt 
and  the  stars  in  each  cone  being  in  the  ratio  of  the  eo-    Motioit 

lidity,  as  being  equally  scattered,  we  have  »=rV  B*Sj  HeaTO^ 
and  the  length  of  the  visual  ray  =«— i,  which  Was  to  .  ^"^ 
be  determined."     Another  solution  of  this  problem,  oa         ' 
the  supposition  of  another  arrangement  of  stars,  is  given  \ 
but  Dr  Herschel  prefers  the  former.  1^5 

From  the  data  now  laid  down,  Dr  Herschel  next  en- Proof  of 
deavours  to  prove  that  the  earth  is  *  the  planet  of  >^^^^ 
star  belonging  to  a  compound  nebula  of  the  third  form.*  bS*^a** 
**  I  shall  now  (says  he)  proceed  to  shoW|  that  the  sta-ncb^ 
pendous  sidereal  system  we  inhabit,  this  extensive  stra* 
turn,  and  its  secondary  branch,  consisting  of  many  mil- 
lions of  stars,  is  in  all  probability  a  detached  nebu/a*  In 
order  to  go  upon  grounds  that  seem  to  me  to  be  capable 
of  great  certainty,  they  being  no  less  than  an  actual  sur- 
vey of  the  boundaries  of  our  sidereal  system,  which  I 
have  plainly  perceived  as  far  as  I  have  yet  gone  round 
it,  eveiy  where  terminated,  and  in  most  places  very  nar- 
rowly too,  it  will  be  proper  to  show  the  length  of  mj 
sounding  line,  if  1  may  so  call  it,  that  it  may  appear 
whether  it  was  sufficiently  long  for  the  purpose.  ««» 

**  In  the  most  crowded  parts  of  the  milky-way,  I  Length  ef 
have  had  fields  of  view  that  contained  no  fewer  than  tho^c  ^ 
588  stars,   and  these  were  continued  for   many  mi-j^^^^JRf 
nutes  ;  so  that  in  one  quarter  of  an  hour's  time  there  meamea 
passed  no  less  than  116,000  stars  through  the  field  ofthekea- 
view  of  my  telescope.    Now,  if  we  compute  the  length  vcbs. 
of  the  visual  ray,  by  potting  8=588,  and  the  diame- 
ter of  the  field  of  view  15  minutes,  we  shall   find 

ii=i^/IFS=498  'f  so  that  it  appears  the  length  of  what 
I  have  called  my  Sounding  Line,  or  n — i,  was  not 
probably  less  than  497  times  the  distance  of  Sirius  from 
the  sun, 

*'  It  may  seem  inaccurate  that  we  should  found  an 
argument  on  the  stars  being  equally  scattered,  when,  in 
all  probability,  there  may  not  be  any  two  of  them  in 
the  heavens  whose  mutual  distance  shall  be  equal  to 
that  of  any  other  two  given  stars :  but  it  should  be 
considered,  that  when  we  take  all  the  stars  collectively, 
there  will  be  a  mean  distance  which  may  be  assumed 
as  the  general  one  ;  and  an  argument  founded  on  such 
a  supposition  will  have  in  its  favour  the  greatest  pro-  ^^ 
bability  of  not  being  far  short  of  truth.  And  here  Iciasterof 
most  observe,  that  the  difi*erence  between  a  crowded  »tan  do- 
place  and  a  cluster  (none  of  the  latter  being  put  into^'^*^ 
the  gauge  table),  may  easily  be  perceived  by  the  ar- 
rangement as  well  as  the  size  and  mutual  distance  of 
the  stars  ^  for  in  a  cluster  they  are  generally  not  only 
resembling  each  other  pretty  nearly  in  size,  but  a  cer- 
tain uniformity  of  distance  also  takes  place  :  they  are 
more  and  more  accumulated  towards  the  centre,  and  put 
on  all  the  appearances  which  we  should  naturally  expect 
from  a  number  of  them  collected  into  a  group  at  a 
certain  distance  from  us.  On  the  other  hand,  the  rich 
parts  of  the  milky-way,  as  well  as  those  in  the  distant 
broad  parts  of  the  stratum,  consist  of  a  mixture  of  start 
of  all  possible  sizes,  -that  arc  seemingly  placed  without 
any  particular  apparent  order.  Perhaps,  we  might  re- 
collect, that  a  greater  condensation  towards  the  centre 
of  our  system  than  towards  the  borders  of  it  should  be 
taken  into  consideration  ;  but  with  a  nebula  of  the 
third  form  containing  such  various  and  extensive  com* 
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binationt  as  I  faave  foand  to  take  place  In  oars,  this 
circomstance,  which  in  one  of  the  fir!>t  form  would  be 
of  considerable  moment,  maj,  I  think,  he  safely  ne- 
glected* 

*^  If  some  other  high  gauge  be  selected  from  the 
table,  such  as  472  or  344,  the  length  of  the  visual  ray 
will  be  found  461  and  415.  And  although,  in  conse- 
quence of  what  has  been  said,  a  certain  degree  of 
doubt  may  be  lefl  about  the  arrangement  and  scatter- 
ing of  the  stars,  yet  when  it  is  recollected,  that  in  those 
parts  of  the  milky- way,  where  these  high  gauges  were 
taken,  the  stars  were  neither  so  small  nor  so  crowded 
as  they  must  have  been,  on  a  suppostion  of  a  much 
farther  continuance  of  them,  when  certainly  a  milky 
or  nebulous  appearance  must  have  come  on,  I  need 
not  fear  to  have  overrated  the  extent  of  my  visual  ray  y 
and  indeed  every  thing  that  can  be  said  to  shorten  it 
will  only  contract  the  limits  of  our  nebula,  as  it  has  in 
most  places  been  of  sufficient  length  to  go  far  beyond 
the  bounds  of  it.  Thus  in  the  sides  of  our  stratum, 
opposite  to  our  situation  in  it,  where  the  gauges  often 
run  below  5,  our  nebula  cannot  extend  to  100  times 
the  distance  of  Sirius  ^  and  the  same  telescope  winch 
could  show  588  stars  in  a  field  of  view  of  15  minutes, 
most  certainly  have  presented  me  also  with  the  stars  in 
these  situations,  had  they  been  there.  If  we  should 
answer  this  by  observing,  that  they  might  be  at  too 
great  a  distance  to  be  perceived,  it  will  be  allowing  * 
that  there  must  at  least  be  a  vacancy  amounting  to 
the  length  of  a  visual  ray,  not  short  of  400  times  the 
distance  of  Sirius  ^  and  this  is  amply  sufficient  to  make 
our  nebula  a  detached  one.  It  is  true,  that  it  would 
not  be  consistent  confidently  to  affirm  that  we  were  on 
an  island,  unless  we  had  found  ourselves  everywhere 
bounded  by  the  ocean  ^  and  therefore  I  shall  go  no  far- 
ther than  the  gauges  will  authorize ;  but  considering 
the  little  depth  of  the  stratum  in  all  those  places  which 
have  been  actually  gauged,  to  which  must  be  added  all 
the  intermediate  parts  that  have  been  viewed  and  found 
to  be  much  like  the  rest,  there  is  but  little  room  to  ex- 
pect a  connection  between  our  uebnla  and  any  of  the 
neighbouring  ones.  A  telescope,  with  a  much,  larger 
aperture  than  my  present  one,  grasping  together  a 
greater  quantity  of  li^ht,  and  thereby  enabling  us  to 
see  farther  Into  space,  will  be  the  surest  means  of  com- 
pleting and  establishing  the  arguments  that  have  been 
used :  for  if  our  nebula  is  not  absolutely  a  detached 
one,  I  am  firmly  persuaded  that  an  instrument  may  be 
made  large  enough  to  discover  the  places  where  the 
stars  continue  onwards.  A  very  bright  milky  nebulo- 
sity must  there  undoubtedly  come  on,  since  the  stars  in 
a  field  of  view  will  increase  in  the  ratio  of  n^  greater 
than  that  of  the  cube  of  the  visual  ray.  Thus,  if  588 
stars  in  a  given  field  of  view  are  to  be  seen  by  a  ray  of 
497  times  the  distance  of  Sirius,  when  this  is  length- 
eaed  to  looo,  which  is  but  little  more  than  double  the 
former,  the  number  of  stars  in  the  same  field  of  view 
will  be  no  less  than  4774  j  for  when  the  visual  ray  r  is 

given,   the  number  of  stars  S  wiH*  be  ==  -^ ;  where 

iizrr-l-  'y  and  a  telescope  with  a  threefold  power  of 
extending  into  space^  or  with  a  ray  of  1500,  which  I 
think  may  easiJy  be  constructed,  will  give  us  16,096 
stars.  Nof  would  these  be  so  close,  but  that  a  good 
power  applied  to  such  an  instrument  might  easily  di- 


stinguish them  'f  for  they  need  notj  if  arranged  in  re-  a^ 
gular  squares,  approach  nearer  to  each  other  than  M< 
6".27  f  but  the  milky  nebulosity  I  have  mentioned,  ^ 
would  be  produced  by  the  numberless  stars  beyond  1 
them,  which,  in  one  respect,  the  visual  ray  might  also  ^.^ 
be  said  to  reach.  To  make  this  appear,  we  must  re- 
turn to  the  naked  eye  :  which,  as  we  have  before  esti^ 
mated,  can  only  see  the  stars  of  the  seventh  magnitude 
so  as  to  distinguish  them :  but  it  is  nevertheless  very 
evident,  that  the  united  lustre  of  millions  of  stars,  Mich 
as  I  suppose  the  nebula  in  Andromeda  to  be,  will 
reach  our  sight  in  the  shape  of  a  very  small  faint  nebu- 
losity )  since  the  nebula  of  which  I  speak  may  easily 
be  seen  in  a  fine  evening.  In  the  same  manner,  my 
present  telescope,  as  I  have  argued,  has  not  only  a 
visual  ray  that  will  reach  the  stars  at  497  times  the 
distance  of  Sirius,  so  as  to  distinguish  them,  and  pro- 
bably much  farther^  but  also  a  power  of  showing  the 
united  lustre  of  the  accumulated  stars  that  compose  a 
milky  nebulosity  at  a  distance  far  exceeding  the  former 
limits :  so  that  from  these  considerations  it  appears 
again  highly  probable,  that  my  present  telescope  not 
showing  such  a  nebulosity  in  the  milky-way,  goes  al- 
ready far  beyond  its  extent  ^  and  consequently  much 
more  would  an  instrument,  such  as  Lhave  mentioned, 
remove  all  doubt  on  the  subject,  both  by  showing  the 
stars  in  the  continuation  of  the  stratum,  and  by  expo- 
sing a  very  strong  milky  nebulosity  beyond  them,  that 
could  no  longer  be  mistaken  for  the  dark  ground  of  the 
heavens. 

*^  To  these  arguments,  which  rest  on  the  firm  basis  Am 
of  a  series  of  observation,  we  may  add  the  following  frgi 
considerations  drawn  from  analogy.     Among  tlie  great*"  f 
number  of  nebulse  which  I   have   now   already  6een,|^,j 
amounting  to  more  than  900,  there  are  many  which  in 
all  probability  are  equally  extensive  with  that  which 
we  inhabit  5  and  yet  they  are  all  separated  from  each 
other  by  very  considerable  intervals.     Some,  indeed, 
there  are  that  seem  to  be  double  and  treble  ^  and  though 
with  most  of  these  it  may  be  that  they  are  at  a  very 
great  distance  from  each  other,  yet  we  allow  that  some- 
such  conjunctions  really  are  to  be  found  }  nor  is  this 
what  we  mean  to  exclude :   But  then  these  comp9und 
or  double  nebulse,   which  are  those  of  the  third  and 
fourth  forms,  still  make  a  detached  link  in^  the  great  * 
chain.     It  is  also  to  be  supposed,  that  there  may  be 
some  thinly  scattered  solitary  stars  between  the  large 
interstices  of  nebulae  ;  which  being  situated  so  as  to  be 
nearly  equally  attracted  by  the  several  clusters  when 
they  were  forming,  remain  unassociated  :  and  though 
we  cannot  expect  to  see  those  stars  on  account  of  their 
vast  distance,  yet  we  may  well  presume  tliat  their  lum- 
ber cannot  be  very  considerable  in  comparison  to  those 
that  are  already  drawn  into  systems  ^  which,  conjecture 
is  also  abundantly  confirmed  in  situations  where  the  ne- 
bulae are  near  enough  to  have  their  stars  visible ;  for 
they  are  all  insulated,  and  generally  to  be  seen  upon  a 
very  clear  and  pure  ground,  without  any  star  near  them  . 
that  might  be  thought  to  belong  to  them.     And  though 
I  have  often  seen  them  in  beds  of  stars,  yet  from  the 
size  of  these  latter  we  may  be  certain,  that  they  were 
much  nearer  to  us  than  those  nebulae,  and  Celong  un» 
donbtedly  to  our  own  system.** 

Having  thus  determined  that  the  visible  system  of 
nature^  by  us  called. the  universe,  consisting  of  all  the  - 
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celestial  liodieSy  uni  many  more  tlnm  can  be  seen  by 
the  naked  eye.  Is  only  a  group  <rf  stars  or  suns  wttb 
tbeir  planets,  constitnting  one  of  those  patches  called  a 
fiebula^  and  perhaps  not  one  ten-thousandth  part  of 
what  IS  really  the  oniVersey  Dr  Herschel  goes  on  to* 
delineate  the  figure  of  this  vast  nebula,  which  he  is  of 
opinion  may  now  be  done ;  and  for  this  purpose  he  gives 
a  table,  calculating  the  distances  of  the  stars  which 
form  its  extreme  boundaries,  or  the  length  of  the  vi- 
sual^ray  in  dtflerent  parts,  by  the  number  of  stars  con- 
tained in  the  field  of  his  telescope  at  different  tiroes, 
according  to  the  principles  already  laid  down.  He 
does  not,  however,  as  yet  attempt  the  whole  nebnia, 
but  of  a  particular  section,  represented  fig.  i6o.  *'  I 
have  taken  one  (says  be)  which  passes  through  the 
poles  of  our  system,  and  is  at  rectangles  to  the  con- 
junction of  the  branches,  which  I  have  called  its  length. 
The  name  o(  poles  seems  to  me  not  improperly  ap- 
plied to  those  points  which  are  90  degrees  distant  from 
a  circle  passing  along  the  milky-way }  and  the  north 
pole  is  here  supposed  to  be  sitbated  in  right  ascension 
186',  and  polar  distance  (that  is  from  the  pole  com- 
monly so  called)  ^8^.  The  sectioit  is  one  which  makes 
an  angle  of  35^  if^th'  our  equator,  crossing  it  in 
1  24t°  and  304^*.  A  celestial  globe,  adjusted  to  the 
latitude  of  55^  north,  and  having  r  Ceti  near  the 
-meridian,  will  have  the  plane  of  this  section  pointed 
out  by  the  horizon.  The  visual  rays  are  to  be  project-- 
ed  on  the  plane  of  the  horizon  of  the  latitude  just 
mentioned,  which  may  be  done  accurately  enough  by 
a  globe  adjusted  in  the  manner  directed.  The  stars  in 
the  border,  which  are  marked  larger  than  the  rest,  are 
those  pointed  ont  by  the  gauges.  The  intermediate 
parts  are  filled  up  by  smaller  stars,  arranged  in  straight 
lines  between  the  gauged  ones.  From  this  figure, 
which  I  hope  is  not  a  very  inaccurate  one,  we  may  see 
that  our  nebula,  as  we  observed  before,  is  of  the  third 
form }  that  is,  a  very  extensive,  branching,  compound 
congeries  of  many  millions  of  stars,  which  most  pro- 
bably owes  its  origin  to  many  remarkably  large,  as 
well  as  pretty  closely  scattered,  small  stars,  that  may 
have  drawn  together  the  rest.  Now,  to  have  some  idea 
of  the  wonderful  extent  of  this  system,  I  must  observe, 
that  this  section  of  it  is  drawn  opo^  a  scale  where  the 
distance  of  Sirios  is  no  more  than  the  80th  part  of  an 
inch  ;  so  that  probably  all  the  stars,  which  in  the  finest 
nights  we  are  able  to  distinguish  with  the  naked  eye, 
may  be  comprehended  within  a  sphere  drawn  round 
the  large  star  near  the  middle^  representing  our  situa- 
tion in  the  nebula,  of  less  than  half  a  quarter  of  an  inch 
radios.** 

Dr  Herschel  now  proceeds  to  offer  some  further 
thoughts  on  the  origin  of  the  nebulous  strata  of  the 
heavens :  in  doing  which  he  gives  some  hints  concern- 
ing the  antiquity  of  them.  '*  If  it  were  possible  (says 
he)  to  distinguish  between  the  parts  of  an  indefinitely 
extended  whole,  the  nebula  we  inhabit  might  be  said 
to  be  one  that  has  fewer  marks  of  antiquity  than  any 
of  the  rest.  To  explain  this  idea  perhaps  more  clearly, 
we  should  recollect,  that  the  condensation  of  clusters 
of  stars  has  been  ascribed  to  a  gradual  approach  ^  and 
whoever  reflects  on  the  number  of  ages  that  must  have 
passed  before  some  of  the  clusters  that  are  to  be  found 
in  my  intended  catalogue  of  them  could  be  so  far  Con- 
densed as  we  find  them  at  present,  will  not  wonder  if 


I  ascribe  a  certain  air  of  youth  and  vigonr  to  many  Appai 
very  regularly  scattered  regions  of  our  sidereal  stratum.  Moiji 
There  are,  moreover,  many  places  in  tt  in  which,  if  we     ^^^ 
may  judge  from  appearances,  there  is  the  greatest  rea*  ^^I 
son  to  believe  that  the  stars  are  drawing  towaHs  secoo-  »— 
dary  centres,  and  will  in  time  separate  into  clusters,  so       141 
as  to  occasion  many  subdivisions.     Hence  me  may  sur-  Of  the 
mrise,  that  when  a  nebulous  stratum  consists  chiefly  of  *^^  ^ 
nebulae  of  the  first  and  second  forms,  it  probably  owea*??^ 
its  origin  to  what  may  be  called  the  decay  of  a  great 
.  compound  nebula  of  the  third  form ;  and  that  the  snb* 
divisions  which  happened  to  it  in  length  of  time,  occa- 
sioned all  the  small  nebulae  which  sprung  from  it  to  lie 
in  a  certain  range,  according  as  they  were  detached 
from  the  primary  one.     In  like  manner,  our  system, 
after  numbers  of  ages,  may  very  possibly  become  divid- 
ed, so  as'  to  give  rise  to  a  stratum  of  two  or  three 
hundred  nebulae  >  for  it  would  not  be  diflkolt  to  point 
out  so  many  beginning  or  gathering  clusters  in  it. 
This  throws  a  considerable  light  upon  that  remarkable 
collection  of  many  hundreds  of  nebulas  which  are  to 
be  seen  in  what  I  have  called  the  nebuhus  stratum  in 
Coma  Berenices.     It  appears,  from  the  extended  and 
branching  figure  of  our  nebula,  that  there  is  room  for 
the  decomposed  small  nebulae  of  a  large  reduced  former 
great  one  to  approach  nearer  to  us  in  the  sides  than  in 
any  other  parts.     Nay,  possibly  there  might  originally 
be  another  very  large  joining  branch,  which  in  time 
became  separated  by  the  condensation  of  the   stars : 
and  this  may  be  the  reason   of  the  little   remaining 
breadth  of  our  system  in  that  very  place  }  for  the  ne- 
bulse  of  the  stratum  of  the  Coma  are  brightest  and  most 
crowded  just  opposite  to  our  situation,  or  in  the  pole  of  ^ 
our  system.     As  soon  as  this  idea  was  suggested,  I  tried 
also  the  opposite  pole  }  where  accordingly  I  have  met 
with  a  great  number  of  nebulae,  though  under  a  much 
more  scattered  form. 

**  Some  parts  of  our  system  indeed  seem  already  to 
have  sustained  greater  ravages  of  time  than  others  ^ 
for  instance,  in  the  body  of  the  Scorpion  is  an  open- 
ing or  hole,  which  is  probably  owing  to  this  cause. 
It  is  at  least  four  degrees  broad  ^  but  its  height  I  have 
not  yet  ascertained.  It  is  remarkable,  that  the  80th 
Nebuleuse  sans  Etofles  of  the  Connoissance  des  Temps^ 
which  is  one  of  the  richest  and  most  compressed  clu- 
sters of  small  stars  I  remember  to  have  seen,  is  situated 
just  on  the  west  border  of  it,  and  would  almost  autho- 
rize a  suspicion  that  the  start  of  which  it  is  composed 
were  collected  from  that  place,  and  had  left  the  vacancy. 
What  adds  not  a  little  to  this  surmise  is,  that  the  same 
phenomenon  is  once  more  repeated  with  the  fourth 
cluster  of  the  Connoissance  des  Temps;  which  is  also  on 
the  western  border  of  another  vacancy,  and  has  more- 
over a  small  miniature  cluster,  or  easily  resolvable  nebu- 
la, of  about  2t  minutes  in  diameter  north,  following  it 
at  no  very  great  distance. 

**  Tliere  is  a  remarkable  purity  or  clearness  in  the 
heavens  when  we  look  out  of  our  stratum  at  the  sides } 
that  is,  towards  Leo,  Virgo,  and  Coma  Berenices  on 
one  hand,  and  towards  Cetus  on  the  other }  whereas 
the  ground  of  the  heavens  becomes  troubled  as  we  ap- 
proach towards  the  length  or  height  of  it.  These 
troubled  appearances  are  easily  to  be  explained  by 
ascribing  them  to  some  of  the  distant  straggling  stars 
that  yield  hardly  light  enough  to   be  distinguished. 

And 
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Aanmi  ^^^  ^  have  indeed  ofcca  experienced  this  to  be  the  cause, 

KftioBs  by  examining  these  troubled  spots  for  a  long  while  toge- 

iftW     ther,  when  at  last  I  generally  perceived  the  stars  which 

^^™'  occasioned  them.    But  when  we  look  towards  the  poles 

of  our  sjatensy  where  the  Yisual  raj  does  not  graze  along 

the  side,  the  singling  stars  will  of  conrse  be  very  few 

in  number :  and  therefore  the  groaod  of  the  heavens 

will  assume  that  purity  which  I  have  always  observed  to 

take  place  in  those  regions.** 

Thus,  tbeuy  according  to  Dr  Herschel,  the  universe 
cousists  of  nebula^  or  innumerable-  ccdlections  of  innu« 
^^^^^  mcraUe  stars,  each  individual  of  which  is  a  sun  not  on- 
ly equal,  but  much  superior  to  ours :  at  least  if  the 
UtatPAflL  ^"^^^  of  BIr  Nicholson  have  any  weight ;  for  he  tell  a 
i  i|5, 1^.08,  that  **  each  individual  sub  is  destined  to  give  light 
to  Ammdreds  of  worlds  that  revolve  about  it,  but  winch 
can  BO  mere  be  seea  by  us,  on  account  of  their  great 
distaace,  than  the  solar  planets  caa  be  seen  from  the 
fixed  stars***     **  Yet  (continues  he),  as  in  this  unex- 
plored, aad  perhaps  unexpferaUe,  abyss  of  space,  it  is 
BO  necessary  condition  that  the  planets  shooid  be  oi* 
the  same  magnitodea  as  those  belongtag  to  our  system, 
k  is  not  impossible  hot  that  planetary  bodies  nmy  bo 
discovered  aoMNig  the  double  and  triple  stars.** 

Tboogb  in  the  above  extracts  from  Dr  Her8chfel*8 
papers,  the  worda  condehsations^  eltuterty  &c.  of  stars 
freqoeBtly  occur,  we  are  by  no  means  from  thence  to 
imagine  that  any  of  the  celestial  bodies  in  our  nebula 
are  nearer  to  one  another  than  we  are  to  Sirius,  whose 
distance  is  supposed  not  to  be  less  than  400,000  times 
that  of  the  son  from  us,  or  38  millions  of  millions  of 
miles.  The  whoke  extent  of  the  nebula  bp ing  in  some 
pUcea  Bear  500  times  as  great,  must  be  such,  that  the 
light  of  a  star  placed  at  its  extreme  boundary,  suppo- 
sing i4  to  fly  with  the  velocity  or^2  millions  of  miles 
tfory  minute,  most  have  taken  near  3000  years  to 
reach  as.  Dr  Herschel,  however,  is  by  no  means  of 
opiBion,  that  oor  nebula  is  the  most  considerable  in 
the  uoi verse.  **  As  we  are  uned  (says  he)  to  call  the 
appearance  of  the  heavens,  where  it  is  surrounded  with 
a  bright  zone,  the  mWcy-way^  it  may  not  be  amiss  to 
point  out  some  other  very  remarkable  nebolse,  which 
cannot  well  be  less,  hut  are  probably  much  larger,  than 
oor  own  system  ;  and  being  ahio  extended,  the  inhabi- 
tants of  the  planets  that  attend  the  stars  which  compose 
them,  nuist  likewise  perceive  the  same  phenomena  :  for 
which  reason  they  may  also  be  called  mi/Ay-ufsyj,  by 
way  of  distiBblion. 

**  My  opinion  of  their  size  is  grounded  on  the  fol- 
lowing obcervatioos :  There  are  many  round  nebalse  of 
the  first  fona,  of  about  five  or  six  minutes  in  diameter, 
the  stars  of  which  I  can  see  very  distinctly  \  and  oa 
comparing  them  with  the  visual  ray  calculated  from 
some  of  my  kmg  gauges,  I  suppose  by  the  appearance 
of  the  somII  stars  in  these  gauges,  that  the  centres  of 
these  fooad  nebolm  amy  be  600  times  the  distance  of 
Sirius  from  as.**—- He  then  goes  on  to  tell  us,  that  the 
stars  in  sach  neholss  are  probably  twice  as  amcb  con- 
densed aa  those  of  oov  system  \  otherwise  the  centre  of 
it  wooM  not  be  lesa  thao  6000  times  the  dktaoce  of 
Sirius  from  os^  and  that  it  is  possibly  much  under- 
rated by  soppdsing  it  only  600  tiroes  the  distaace  of 
that  star. 

^  Some  of  these  round  nebulae  (says  Dr  Herschel) 
have  others  near  them,  perfectly  similar  in  form,  colour. 
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and  the  distribotioo  of  stars,  but  of  only  half  the  dia-  Appaient 
meter  :  and  the  stars  in  them  seem  to  be  doubly  crowd-  Motions 
ed,  and  only  at  about  half  the  distance  from  each  other,  ^^^^t 
They  are  indeed  so  small,  as  not  to  be  visible  without  B^fict. 
the  utmost  attention.  I  suppose  these  miniature  nebulae  <  ^  ■  ' 
to  be  at  double  the  distance  of  the  firsU  An  instance 
equally  remarkable  aad  instructive  is  a  case  where,  in 
the  neighbourhood  of  two  such  nebuke  as  have  been 
mentioned,  I  met  with  a  third  similar,  resolvable,  but 
much  smaller  and  faihter  nebula.  The  stars  of  it  are 
no  longer  to  be  perceived  ;  but  a  resemblance  of  colour 
with  the  former  two,  and  its  diminished  size  and  light, 
may  well  permit  us  to  place  it  at  full  twice  the  di- 
stance of  the  second,  or  about  four  or  five  times  the 
distance  of  the  first.  Aud  yet  the  nebulosity  is  not 
of  the  milky  kind  \  nor  is  it  so  much  as  difficultly  re- 
solvable or  colourless.  Now  in  a  few  of  the  extend- 
ed nebnlsB,  the  light  changes  gradually,  so  as  from 
the  resolvable  to  approach  to  tlie  milky  kind  ;  which 
appears  to  me  an  indication,  that  the  milky  light  of 
nebulae  is  owing  to  their  much  greater  distance*  A 
nebula,  therefore,  whose  light  is  perfectly  milky,  can- 
not well  be  supposed  to  be  at  less  than  six  or  eight 
thousand  times  the  distance  of  Sirius  \  and  though  the 
numbers  here  assumed  are  not  to.  be  taken  otherwise 
than  as  very  coarse  estimates,  yet  an  extended  nebula, 
whi^h  an  oblique  situation,  where  it  is  possibly  fore- 
shortened by  one-half,  two-thirds,  or  three-fourths  of  its 
length,  subtends  a  degree  or  more  in  diameter,  cannot 
be  otherwise  than  of  a  wonderful  magnitude,  and  may 
well  outvie  our  milky-way  in  grandeur.**  (45 

Dr  Herschel  next  proceeds  to  give  an  account  of  se*  Vaitlsngth 
veral  remarkable  nebulas,  aad  (ben  condodes  thus  :of  tiiner*- 
«*  Now,  what  great  length  of  time  must  be  r<^oir«^^^|^ 
to  produce  these  effects  (the  formation  of  nebulae)  iDaXnelMlM. 
easily  be  conceived,  when,  in  all  probability,  our  whole 
system  of  about  800  stars  in  diameter,  if  it  were  seea 
at  such  a  distance  that  one  end  of  it  might  assume  the 
resolvable  nebulosity,  would  not^  at  the  other  end,  pre- 
sent us  with  the  irresolvable,  much  less  with  the  colour- 
less and  milky,  sort  of  nebulosities.**   Great  indeed  must 
be  the  length  of  time  requisite  for  such  distant  bodies  to 
form  oom^nations  by  the  laws  of  attraction,  since,  ac- 
cording to  the  distances  he  has  assumed,  the   light 
of  some  of  his  nehulte  must  be  thirty-six  or  forty- 
eight  thousand  years  in  arriving  from  them  to  us.     It 
would  be  worth  while  then  to  inquire,  whether  atirac" 
IMO  is  a  virtue  propagated  in  tiaie  or  not  y  or  whether  it 
moves  quicker  or  slower  than  light  ? 

In  the  course  of  Dr  HerschePs  observations  and  in-  whytke 
qniriea  concerning  the  strueture  of  the  heavens,  an  oh- stars  do  m»t   / 
jection  occurred,  that  if  the  different  systems  were  fall  ipsii 
formed  by  the  mutual  attraotieas  of  the  sters,  the  whole  ^®  **®^ 
would  he  in  danger  of  destrvction  by  the  falling  of     '^ 
them  one  upon  another.     A  sufficient  answer  to  this, 
he  thinks,  is,  that  if  we  can  really  prove  the  system  of 
the  aniverse  to  be  what  he  has  said,  there  is  no  doubt 
but  that  the  great  Author  of  it  has  amply  provided 
for  the  preservation  of  the  whole,  though  it  should  not 
appear  to  aa  ia  what  numner  this  is  effected.     Several 
ctreumstaaces,  however,  he  is  of  opinion,  manifestly 
tend  to  a  geaeial  preservation  :  as,  in  the  first  place, 
the  ftadefinite  exteat  of  the  sidereal  heavens  >   which 
mnct  produce  a  balaaco  that  will  efl^clually  secure  all 
the  parts  of  the  great  whole  from  approaching  to  each  ' 

other. 
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other.  There  remst'ios  then  (tftyi  he)  only  to  see 
how  the  particolar  stars  belonging  to  separate  clusters 
are  prevented  from  roshing  on  to  their  centres  of  at- 
traction.'* This  he  supposes  may  be  done  by  projec- 
tile forces  ;  '*  the  admission  of  which  will  prove  such  a 
barrier  against  the  seeming  destructive  power  of  attrac« 
tron,  as  to  secure  from  it  all  the  stars  belonging  to  a 
cluster,  if  not  for  ever,  at  least  for- millions  of  ages. 
Besides,  we  ought  perhaps  to  look  upon  such  clusters, 
and  the  destruction  of  a  star  now  and  then  in  some 
thousands  of  ages  as  the  very  means  by  which  the 
whole  is  preserved  and  renewed.  These  clusters  may 
be  the  laboratories  of  the  universe,  wherein  the  nKWt 
salutary  remedies  for  the  decay  of  the  whole  are  pre* 
pared." 

Ill  speaking  of  the  planetary  nebolse,  by  which  name 
he  distinguishes  those  spots  that  are  all  over  equally  la- 
minous,  lie  says,  ^'  if  we  should  suppose  them  to  be 
single  stars,  with  large  diameters,  we  shall  find  it  difS- 
cult  to  account  for  their  not  being  brighter,  unless  we 
should  admit  that  the  intrinsic  light  of  some* stara  may 
be  very  much  inferior  to  that  of  the  generality  \  which, 
however,  can  hardly  be  imagined  to  extend  to  such  a 
degree.  We  might  snppose  them  to  be  comets  aboat 
their  aphelion,  if  the  brightness,  as  well  as  magnitude 
of  their  diameters  did  not  oppose  this  idea ;  so  that, 
after  all,  we  can  hardly  find  any  hypothesis  so  probable 
as  that  of  their  being  uebulse ;  but  then  they  must  con- 
sist of  stars  that  are  compressed  and  accumulated  in  the 
highest  degree.  If  it  were  not  perhaps  too  hazardous 
to  pulque  a  former  surmise  of  a  renewal  in  what  I  figur* 
atively  called  the  Labotntoriesofthe  Universe^  the  stars 
forming  these  extraordinary  nebulae,  by  some  decay  or 
waste' of  nature  being  no  longer  fit  for  their  former 
purposes,  and  having  their  projectile  forces,  if  any 
such  they  had,  retarded  in  each  other^s  atmosphere, 
may  rush  at  last  together  ^  and,  either  in  succession  or 
by  one  general  tremendous  shock|  unite  into  a  new 
body.  Perhaps  the  extraordinary  and  sudden  blaze  of 
a  new  star  in  Cassiopeia's  chair,  in  1572,  might  pos* 
sibly  be  of  such  a  nature.  If  a  little  attention  to  these 
bodies  should  prove  that,  having  no  annual  parallax, 
they  belong  most  probably  to  the  class  of  nebulae,  they 
may  then  be  expected  to  keep  their  station  better  than 
any  one  of  the  stars  belonging  to  our  system,  on  ac- 
count of  their  being  probably  at  a  very  great  di- 
stance.'* 

As  the  fixed  stars  constantly  keep  nearly  the  same 
situation  relative  to  6ach  other,  astronomers  have  agreed 
to  refer  to  them,  as  to  so  many  fixed  points,  the  differ- 
ent motions  of  the  other  heavenly  bodies.  Hence  the 
reason  of  dividing  them  into  constellations.  But  it  was 
necessary  besides,  for  the  sake  of  perfect  precision,  to 
mark  exactly  the  relative  situation  of  every  star  in  the 
celestial  sphere.  This  is  accomplbhed  in  the  following 
manner. 

**  A  great  circle  is  supposed  to  pass  through  the  two 
poles,  and  through  the  centre  of  every  star.  This  cir- 
cle is  called  *a  circle  .of  declination^  The  arc  of  this 
circle  included  between  the  star  and  the  equator  mea- 
sures the  declination  of  the  star.  The  declination  of  a 
star  then  is  its  perpendicular  distance  from  the  equator. 
It  is  north  or  south,  according  as  the  star  is  situated  on 
the  north  or  south  side  of  the  equator.     All  the  stars 
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situated  in  the  same  parallel  of  the  equator  have  of  Appuut 
course  the  same  declination. 

The  declination  then  marks  the  situation  of  a  star 
north  or  south  from  the  equator.  Precision  requires  still 
another  circle  from  which  their  distance  east  or  west  may 
be  marked,  in  order  to  give  the  real  place.  The  circ/e 
of  declination  which  passes  through  that  point  of  the 
equator,  called  xhe  vernal  equinoctial  pointy  has  been  cho* 
sen  for  that  purpose.  The  distance  of  the  circle  of  decli- 
nation of  a  given  star  from  that  point  measured  on  the 
equator,  or  the  arc  of  the  equator  included  between  iIm 
vernal  equinox  and  the  circle  of  declination  of  the  star, 
is  called  its  right  ascension.  If  we  know  the  declina- 
tion and  the  right  ascension  of  a  star,  we  know  its  pre- 
cise situation  in  the  heavens. 

The  declination  of  any  star  may  be  easily  found  by  ob- 
serving the  following  rule  :  Take  the  meridian  altitude 
of  the  star,  at  any  place  where  the  latitude  is  known,  the 
complement  of  this  is  the  o^nith  distance^  and  is  called 
north  or  south,  as  the  star  is  north  or  south  at  the  time 
of  observation.  Then,  I.  When  the  latitude  of  the  place 
and  zenith  distance  of  the  star  are  of  different  kinds, 
.namely,  one  north  and  the  other  south,  their  difference 
will  be  the  declination  \  and  it  is  of  the  same  kind  with 
the  latitude,  when  that  is  the  greatest  of  the  two,  other- 
wise it  is  of  the  contrary  kind.  2.  If  the  latitude  and 
the  zenith  distance  are  of  the  same  kind,  i.  e.  both 
north  or  both  south,  their  sum  is  the  declination  \  and 
it  is  of  the  same  kind  with  the  latitude. 

To  prove  the  troth  of  this  rule,  turn  to  fig.  86.  where 
Z  is  the  zenith  of  the  place,  £Q  the  Equinoctial,  and 
£Z  the  latitude,  i.  Let  r  represent  the  place  of  a  star  Rale*  ^ 
on  the  meridian,  and  Z  r  the  zenith  distance,  the  Uti- 5°f;^S ^5! 
tude  being  greater :  then  £  r  (the  declination)  will  be 
equal  to  £Z — Z  r  (the  zenith  distance)  ;  again,  let  c 
be  the  place  of  a  star  in  the  meridian,  when  the  zenith 
distance  exceeds  the  latitude  \.  then  £  c  (the .  declina- 
tion)=Z  c  (the  zenith  distance)<-»£Z  (the  latitude). 
And  it  is  manifest,  that  in  the  former  instance  Z  andr 
are  on  the  same  side  of  the  equinoctial  \  and  that  in  the 
latter  case  Z  and  c  are  on  contrary  sides.  2dly, 
Let  y  be  the  place  of  a  star  on  the  meridian,  having 
its  zenith  distance  Zy  of  the  same  kind  with  £Z  the 
latitude  of  the  place  :  then  £y  (the  declination)^  £Z 
4-Zy  ;  and  the  declination  is  of  the  same  kind  as  (he 
latitude,  because  Z  and  y  are  on  the  same  side  of  the 
equinoctial.     Q.  £.  D.  >ii 

For  an  example^  suppose  that  in  north  latitude  52^  15', 
the  meridian  altitude  of  a  star  is  51^  28'  on  the  south  ; 
then  38^  32'  the  zenith  distance,  being  taken  from  52^ 
15'  the  latitude,  leaves  13^  43' for  declination  of  the 
star  north*  * 

Having,  by  means  of  the  above,  found  the  dedi-^nndnVbt 
nation  of  a  star,  it  becomes  requisite,  in  the  next  place«  msccau 
to  know  the  right  ascension^  as  its  situation  with  regard 
to  the  equator  will  then  be  known.  Now  the  right 
ascension  being  estimated  from  the  point  where  the  e- 
quator  and  ecliptic  intersect  each  other  i|i  the  spring,  a 
point  which  is  marked  out  by  nothing  that  comes  under 
the  cognizance  of  our  senses  j  same  phenomcnoe,  there- 
fore, must  be  chosen,  whose  right  ascension  is  either 
given,  or  may  be  readily  known  at  any  time,  that  the 
right  ascensions  of  other  objects  may  be  discovered  by 
comparison  with  it.    For  this  porpoee  nothing  appeara 
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IfinvcQt  to  proper  as  the  ran }  becaose  its  motion  ii  the  oiost 
MoUoaa   timple,  and  its  right  ascension  quickly  fonnd. 
^^,       For  if,  in  fi^.  87.  we  have  given  QS  the  decHnatioa 
?|^^^  of  the  sun  (which  may  be  easily  taken  e^ery  day  at 
noon  by  observation),  and  the  angle  SEQ  the  obliquity 
of  the  ecliptic— i.  e.  one  leg  of  a  right-angled  spherical 
triangle,  and  its  opposite  angle,  to  find  the  adjacent  leg 
£Q,  the  right  ascension— it  may  be  done  by  this  pro- 
portion ;  as  the  tangent  of  the  obliquity  of  the  ecliptic : 
the  tangent  of  the  declination  ::  radius  :  the  sine  of  the 
right  ascension  reckoned  from  the  nearer  equinoctial 
point. 

For  example:  Suppose  on  the  13th  of  February  the 
sun^s  south  declination  is  found  to  be  13^  24^,  and  the 
obliquity  of  the  ecliptic  is  23^  28'}  we  shall  thus  find 
the  Bun^s  right  ascension  : 

As  tangt.  23^  28'  9.6376106 

To  tangt.  13®  24'  9-3770030 

So  is  radius  10.0000000 


^    To  sine  33*  16'  58"  9-73939H 

Here  33°  16'  58"  is  the  sun^s  distance  from  T  j  but 
as  the  declination  is  at  that  time  decreasing,  and  the  sun 
approaching  Y,  this  roust  be  taken  from  360^,  and  the 
remainder  326^  43'  2"  is  the  right  ascension. 

In  a  similar  manner  may  the  sun^s  right  ascension  be 
calculated  for  every  day  at  noon,  and  arranged  in  tables 
for  use  :  for  any  intermediate  time  between  one  day  at 
noon  and  the  following,  the  right  ascension  may  be  de- 
termined by  proportion. 

The  longitude  £S  of  the  sun,  when  required,  may  be 
readily  found  by  the  rules  to  ascertain  the  hypothenuse 
of  the  same  triangle. 

The  apparent  diurnal  motion  of  the  heavenly  bodies 
being  uniform,  and  performed  in  circles  parallel  to  the 
equator,  the  interval  of  the  times  in  which  two  stars 
pass  over  any  meridian  must  bear  the  same  proportion 
to  the  period  of  the  diurnal  motion,  as  that  arc  of  the 
equator  intercepted  between  the  two  secondaries  pas- 
sing through  the  stars,  does  to  360^,  as  is  evident  from 
the  nature  of  the  sphere :  we  may  therefore  find  the 
right  ascension  of  a  star  thus  :  Let  an  accurate  pendu- 
lum clock  be  so  regulated  that  the  index  may  pass  over 
the  twenty-four  hours  during  the  time  in  which  any 
fixed  star  after  departing  from  the  meridian  will  return 
to  it  again,  which  is  rather  less  than  twenty-four  hours. 
Then  let  the  index  of  a  clock  thus  regulated  be  set  to 
twelve  o^clock  when  the  sun  is  on  the  meridian }  and 
observe  the  time  the  index  points  to,  when  the  fixed 
star  whose  right  ascension  is  sought  comes  to  the  meri- 
dian 'f  which  may  be  most  accurately  known  by  means 
of  a  transit  telescope.  Let  these  boors  and  parts,  as 
marked  by  the  clock,  be  converted  into  degrees,  &c 
of  the  equator,  by  allowing  13^  to  an  hour  ^  and  the 
difference  between  the  right  ascensions  of  tbe£xed  star 
and  the  sun  will  be  known ;  this  difference  added  to  the 
4Qn*s  right  ascension  for  that  day  at  noon,  gives  the  right 
ascension  of  the  fixed  star  sought. 

Or,  if  a  clock,  whose  dial  plate  is  divided  into  360®, 
instead  of  twelve  hours,  be  ordered  in  such  a  manner, 
tbat  the  index  may  pass  round  the  whole  circle  in  the 
interval  which  a  star  requires  to  come  to  the  same  meri- 
dian again,'  and  another  index  be  so  managed  as  to 
pehit  out  the  sexagesimal  parts :  then,  when  the  sun  is 
on  the  meridian,  let  the  iodioes  of  the  clock  .be  put  to 
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his  right  Ascension  at  noon  that  day  ;  and  when  the  star  Apparent 
comes  to  the  meridian,  its  right  ascension  will  be  shown  Motiont 
by  the  clock,  without  any  kind  of  reduction.  „°*^  *  V 

The  stars  are  referred  likewise  to  the  ecliptic  as  well    Bodici. 
as  to  the  equator.     In  that  case  the  terms  longitude  y     i  ^  n    f 
and  latitude  are  used.  ^^ 

The  longitude  of  any  of  the  heavenly  bodies  is  an  Longitude 
arc  of  the  ecliptic  contained  between  the  first  point  of  of  the  hea- 
Aries,  and  a  secondary  to  the  ecliptic  or  circle  of  lati-  7^!^ 
tude,  passing  through  the  body  ^  it  is  always  measured      ^^ 
according  to  the  order  of  the  signs.     If  the  body  be 
supposed  seen  from  the  centre  of  the  earth,  it  is  called 
geocentric  longitude  j  but  if  it  be  supposed  seen  from 
the  centre  of  the  sun,  then  is  the  longitude  kelwcen* 
*ric. 

The  latitude  of  a  heavenly  body  is  its  distance  from  lAtitodeSi 
the  ecliptic,  measured  upon  a  secondary  to  the  eclip- 
tic drawn  through  the  body.  If  the  latitude  be  such 
as  is  seen  from  the  earth^s  centre,  it  is  called  geocen^ 
trie  latitude  j  hut  if  it  be  supposed  seen  from  the  centre 
of  the  sun,  it  is  heliocentric. 

The  equator  being  the  principal  circle  which  re- 
spects the  earth,  the  latitudes  and  longitudes  of  terres- 
trial objects  are  referred  to  it^  and,  for  a  similar  reason 
(the  sun^s  motion  in  the  ecliptic  rendering  tbat  the 
principal  of  the  celestial  circles),  the  situations  of  hea* 
venly  objects  are  generally  ascertained  by  their  lati- 
tudes and  longitudes  referred  to  the  ecliptic :  it  has 
therefore  become  a  useful  problem  to  find  the  latitudes 
and  longitudes  of  the  stars,  &c.  having  their  declina- 
tions, and  right  ascensionSi  with  the  obliquity  of  the 
ecliptic,  given.  One  of  the  best  methods  of  perform*  ^kx 
ing  this  problem  has  been  thus  investigated:  Let  How  lend, 
S  be  the  place  of  the  body  (fig.  88.),  £C  the 
ecliptic,  £Q  the  equator :  and  SL  and  SR  being  re- 
spectively perpendicular  to  £C  and  £Q,  £R  will  re** 
present  the  right  ascension,  SR  the  declination,  £L 
the  longitude,  and  SL  the  latitude  j  then,  by  spherics, 
rad.  :  sine  £R  ::  co-tang.  SR  :  co-tang.  SER^  and 
S£R=p:C£Q=S£L.  Also,  co-sine  S£R :  rad  ::  tang. 
£R  :  tang.  £S;  and  rad. :  co-sine  S£L  ::  tang.  £S  ; 
tang.  EL  ^  therefore,  co-sine  S£R  :  co-sine  SEL  :  ^ 
tang.  £R   :    tang.    £L;    whedco    we    readily    get 

co-sine  SEL  x  tang.  £R        ,  *.  -r^-r      1 

: — p^,p    ■        =  the  tangent  of  KL^  the 

co-sine  SER  *  * 

longitude.     Then,  rad.  :  sine  of  EL  ::  tang.  SEL  : 

tang,  SL,  the  latitude. 

But  the  same  thing  may  be  performed  veiy  expedU 
tiousfy  by  means  of  the  following  excellent  rule,  given 
by  Dr  Maskelyne,  the  present  worthy  astronomer 
royal : 

I.  The  sine  of  the  right  ascension  -}-  co-tang,  de* 
clination  — 10  r=  00-tang.  of  arc  A,  which  call  norths 
or  souths  according  as  the  declination  is  north  or  sooth. 
i.  Call  the  obliquity  of  the  ecliptic  south  in  the  six 
iirst  signs  of  right  ascension,  and  north  in  the  six  last. 
Let  the  sum  of  arc  A,  and  obliquity  of  ecliptic,  ac- 
cording to  their  titles,  ^  arc  B  with  its  proper  title. 
{If  one  be  north  and  the  other  sooth,  the  proper  title 
is  that  which  belongs  to  the  greater }  and  in  this  ca^, 
arc  B  is  their  difference.]  3,  The  arithmetical  com- 
plement of  co-sine  arc  A  -f-  co-sine  arc  B  X  tang,  right 
ascension  ^  tangent  of  the  longitude :  this  is  of  the 
same  kind  as  the  right  ascension,  unless  arc  B  be  more 
than  90*,  when  the  quantity  fonnd  of  the  same  kind  as 
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Apparent    the  right  aseension  most  b«  aubtracled  from  ilaigna. 
Motions   or  360°.      4.    The  sine   of  longitude  +   tang,  arc 
HeAveniy  ^  "*  10  =  tang,  of  the  required  latitude,  of  the  same 
Bfxlaet..    ^^^^®  ^  ^^^  -B*     Note,  If  the  longitude  be  found  near 
^     ^^«  .-^o^  or  near  180°,  for  the  aine  of  longitude,  in  the  last 
operation,  substitute  tang,  longitude  -f*  co-sine  longi- 
tude -^  10 ;  and  tlien  the  last  operation  will  be  tang, 
longitude  -|-  co-sine  longitude  -{"  tang,  arc  B  —  20  =: 
tang,  latitude*  Bj  sine,  tang.  &c.  are  meant  logarithm 
-    sine,  log.  tang.  &c. 

This  rule  may  be  exemplified  by  inquiring  what  are 
the  latitude  and  longitude  of  a  star  whose  declination  is 
12°  59'  north,  and  right  ascension  4*  29°  38',  the  obli- 
quity of  the  ecliptio  being  29°  28'  ? 

Here,  sine  of  right  ascension  4'  29°  38'  9*70374^^ 

Co- tang,  of  declination       12    59        I0'6372i26 

Co-tang,  of  arc  A,  north    24  31      10*34069612 

Obliquity  of  ecliptic  south  23  28 

Arc  B,  north             -           ^  3  cos.  9*9999271 

Ariith.  comp.  of  co-sine  arc  A  0*0410347 

Tangent  of  right  ascension  9*7^7^344 

Tangent  of  longitude  147*  13'  26"       9*8087962 

Or  4*  27*  13'  26",  answering  to  27®  13'  26"  of  Leo. 

Then,  sine  of  longitude  -       .    -  9*7334^43 

Tangent  of  arc  B  -  -         8*2631153 

Tang,  of  latitude,  north,  34'  6"  7*9965996 

^S4  Astronomers  have  observed  that  the  stars  vary  in 

in  riLbt  Z-  ^'^S^^  aftcension  and  in  declination,  but  keep  the  same 
tcennoa      latilude :  hence  it  was  concluded  that  their  variations 
and  decll-   in  declination  and  right  ascension  were  owing  to  the 
aaiian.        revolution  of  lihe  celestial  iphere  round  the  poles  of  the 
ecliptic.     Or  they  may  be  accounted  for  by  supposing 
that  the  poles  of  the  equator  revolve  slowly  round  those 
of  the  ecliptic    This  revolution  is  called  the  preces- 
sion of  the  equinoxes.     A  more  particular  account  of  it 
will  be  necessary. 
^55  By  a  long^dms  of  observations,  the  shepherds  of  Asia 

P^^^^Jflt..  were  able  to  mark  out  the  sun^s  path  in  the  heavens  : 
Alia  tic        he  being  always  in  the  opposite  point  to  that  which 
ftliephMdf.  comes  to  the  meridian  at  midnight,  with  equal  but  op- 
posite  declination.      Thus    they  could    tell   the  stars 
amon^   which  the  sun  then  was,  although  they  could 
not  see  them.    'They  discovered  that  this  path  was  a 
fpreat  circle   of  the    heavens,   afterwards   called    the 
Ecliptic  ^  which  cuts   the   equator  in  two  opposite 
points^  dividing  it,  and  being  divided  by  it,  into  two 
equal    parts.     They  farther  observed,  that    when  the 
sun  was  in  either  of  those  points  of  intersection,  his 
oircle  of  diurnal  revolution  coincided  with  the  equa- 
tor, and   therefore  the   days   and^  nights  were  equal. 
Hence  the  equator  came  to  be  called  the  Equinoc* 
TIAL  LINE,  and  the  points  in  which  it  cuts  the  eclip- 
tic were  called  the  EauiKOCTlAL  points,    and   the 
sun  was  then  said  to  be  in  the  equinoxes.  One  of  these 
was  called  the  Vcrnal  and  the  other  the  Autumnal 
S56      Equinox. 
Td  deter*        It  ^gjt  evidently  an  important  problem  in  practical 

mine  the     i^tronomy  to  determine  the  exact  moment  of  the  sun^s 

lime  of  the  •   "^  .1  ^  *•  r      -^  ^       1  ^ 

•un*t  occu-  occupying  these  stations  ^  for  it  was  natural  to  compute 

pying  the    the  course  of  the  year  from  that  moment*    Accordingly 

cqainootlal  this  has  been  the  leading  problem  in  the  astronomy  of. 
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all  nations.  It  is  susceptible  of  considerable  precisioo,  AppMi 
without  any  apparatus  of  instruments.  It  is  only  ne- 
cessary to  observe  the  sun*s  declination  on  the  noon  of 
two  or  three  days  before  and  after  the  equinoctial  day* 
On  two  consecutive  days  of  this  number,  bis  declination 
must  have  changed  from  north  to.  south,  or  from  south 
to  north.  If  his  declination  on  one  day  was  observed 
to  be  If'  north,  and  on  the  next  5'  sooth,  it  follows  that 
his  declination  was  nothing,  or  that  he  was  in  the  equi- 
noctial point  about  23  minutes  after  7  in  the  morning 
of  the  second  day.  Knowing  the  precise  moments,  and 
knowing  the  rate  of  the  sun's  motion  in  the  ecliptic,  it 
is  easy  to  ascertain  the  precise  point  of  the  ecliptic  in 
which  the  equator  intersected  it. 

By  a  series  of  such  observations  made  at  Alexandria  Hippw! 
between  the  years  161  and  127  before  Christ,  Hippav- ^as*i  ^ 
chus,  the  father  of  our  astronomy,  found  that  the  point  ^^'*'^' 
of  the  autumnal  equinox  was  about  six  degrees  to  the 
eastward  of  the  star  called  Spica.virginis.  Eager  to 
determine  every  thing  by  multiplied  observations,  he  ran- 
sacked all  the  Chaldean,  Egyptian,  and  other  records, 
to  which  his  travels  could  procure  him  access,  for  obser- 
vations of  the  same  kind  ^  but  he  does  not  mention  hie 
having  found  any.  He  found,  however,  some  observa- 
tions of  Aristillus  and  Timochares  made  about  1 50  years 
before.  From  these  it  appeared  evident  that  the  point 
of  the  autumnal  equinox  was  then  about  eight  degrees 
east  of  the  same  star.  He  discusses  these  observations 
with  great  sagacity  and  rigour  ;  and,  on  their  authority, 
he  asserts  that  the  equinoctial  points  are  not  fixed  in 
the  heavens,  but  move  to  the  westward  abont  a  degree 
in  75  years  or  somewhat  less. 

This  motion  is  called  the  PRECESSION  OF  THE  Equi-  11^*^ 
NOXJES,  because  by  it  the  time  and  place  of  the  sun's  ^^  L, 
equinoctial  station  precedes  the  usual  calculations :  it  is  uo»  ^ 
fully  confirmed  by  all  subsequent  observations.    In  1 750  eqain« 
the  autumnal  equinox  was  observed  to  be  20°  2i'  west- 
ward of  Spica  Virginis.     Supposing  the  motion  to  have 
been  uniform  during  this  period  of  ages,  it  follows  that 
the  annual  precession  is  about  50"-^  \  that  is,  if  the  ce- 
lestial equator  cuts  the  ecliptic  in  a  particular  point  on 
any  day  of  this  year,  it  will  on  the  aame  day  of  the  fol- 
lowing year  cut  it  in  a  point  ^o'*y  to  the  west  of  it, 
and  the  sun  will  come  to  the  equinox  20'  23^  before  be 
has  completed  his   round  of  the  heavens.     Thus  the 
.  equinoctial  or  tropical  year,  or  true  year  of  seasons, 
is  so  much  shorter  than  the  revolution  of  the  sun  or  the 
sidereal  year. 

It  is  this  discovery  that  has  chiefly  immortalized  imp^f' 
the  name  of  Hipparchus,  though  it  most  be  acknow- of  the 
ledged  that  all  his  astronomical  researches  have  been  cover; 
conducted  with  the  same  sagacity  and  intelligence.  It 
was  natural  therefore  for  him  to  value  himself  highly 
for  the  discovery.  It  must  be  acknowledged  to  be  one 
of  the  roost  singular  that  has  been  made,  that  the  re- 
volution of  the  whole  heavens  should  not  be  stable, 
but  its  axis  continually  changing.  For  i^  must  be  ob- 
served, that  since  the  equator  changes  its  position,  and 
the  equator  is  only  an  imaginary  circle,  equidistant  from 
the  two  poles  or  extremitiea  of  the  axis ;  these  poles 
and  this  axis  must  equally  change  theiv  positions.  The 
equinoctial  points  make  a  complete  xevolntion  in  about 
25,745  years,  the  equator  being  all  the  while  inclined 
to  the  ecliptic  in  nearly  the  same  angle.  Therefore 
the  poles  of  this  diurnal  revolution  must  describe  a 

circle 
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Ippufeat  circle  twuni  tlie  potes  of  the  ecliptic  at  the  dtitance  of 
MoooBA   about  23t  degrees  in  25,745  jean )  and  in  the  time  of 
of  the     Timocharet  the  north  pole  of  the  heavens  most  have 
B^^^f^J  been  30  degrees  eastward  of  where  it  now  is. 

Hippardras  has  been  accused  of  plagiarism  and  insin* 
cerity  in  this  matter.     It  is  now  verj  certain  that  the 


Si 


liypudm  precession  of  the  equinoxes  was  known  to  the  astrono- 
^  '  mers  of  India  many  ages  before  the  time  of  Hipparchns* 
It  appears  also  tliat  the  Chaldeans  had  a  pretty  accurate 
knowledge  of  the  year  of  seasons.     From  their  saros  we 
deduce  their  measure  of  this  year  to  be  365  days  5  hours 
49  omotcs  and  1 1  seconds,  exceeding  the  truth  only 
by  2&\  and  much  more  exact  than  the  year  of  Hippar- 
chus.     They  had  also  a  sidereal  year  of  365  days  6 
boon  I X  miauias.     Now  what  could  oocasion  an  atten- 
tion Co  two  years,  if  ihey  did  not  suppose  the  equi- 
noxes moveable  ?  The  Egyptians  also  had  a  knowledge 
of  something  equivalent  to  this  :  for  the;  bad  discover- 
s  See  Jh^  ^^  lligl  ^iie  dog-star  was  no  longer  the  faithful  fore* 
JJJjIJJ^     wamer  of  the  overflowing  of  the  Nile  :  and  they  com- 
in  SffP'  ^^^  ^^^  ^^^^  ^  ^^  Foroalhaset  *  in  their  mjstic  ca- 
IMH,  McM.leodar.     This  kno.wledge  is  also  involved  in  the  precepts 
^  f^**^  of  the  Chinese  astronomy,  of  miuch  older  date  than  the 

**  ^61      '*****  *^  Hipparchtts. 

tatbbdj.  ^^  *^^  ^^®  acknowledged  facts  are  not  suflScient 
for  depriving  Hipparchua  of  the  honour  of  the  disco- 
very, or  fixing  oa  him  the  charge  of  plagiarism.  This 
Botioo  was  a  thing  unknown  to  the  astronomers  of  the 
^exandrian  school,  and  it  was  pointed  out  to  them 
by  Hipparebus  in  the  way  in  which  be  ascertained 
every  other  position  in  astronomy,  namely,  as  the  ma** 
tbematical  result  of  actual  observations,  and  not  as  a 
thing  dedacible  from  any  opinions  on  other  subjects  re- 
lated to  it.  We  see  him,  <ni  all  other  occasions,  eager 
to  confirm  bis  own  observations,  and  his  deductions  from 
them,  by  every  thing  be  oould  pick  up  from  other  astro- 
■oniers  i  and  he  even  adduced  the  above-mentioned 
practice  of  the  JEgyptians  in  corroboration  of  his  doc- 
trine. It  is  more  than  probable  then  that  he  did  not 
know  any  thing  more*  Had  be  known  the  Indian  pre^ 
cession  of  54''  annually,  he  had  no  temptation  whatever 
to  withhold  him  from  using  it  in  preference  to  one 
which  he  acknowledges  to  be  inaccurate,  because  dedu- 
ced from  the  very  short  period  of  1 50  years,  and  from 
the  observations  of  Timocbares,  in  which  he  had  no 
great  confidence* 

Small  periodical  irregularities  in  the  inclination  of 
the  equator  to  the  ecliptic,  and  in  the  precession  of  the 
equinoxes,  were  discovered  and  examined  by  Bradley 
with  great  sagacity.  He  found  that  the  pole  described 
an  epicycle,  whose  diameter  was  about  18",  having  for 
its  centre  tlutt  point  of  the  circle  round  the  pole  of  the 
ecliptic  in  which  the  pole  would  have  been  found  inde- 
pendent of  this  new  motion.  He  also  observed,  that 
the  period  of  this  epieydical  motion  was  x8  years  and 
seven  months.  It  struck  him,  that  this  was  precisely 
the  period  of  the  revolution  of  the  nodes  of  the  moon^s 
orbit.  He  gave  a  brief  account  of  these  results  to 
Lord  Macclesfield,  then  president  of  the  Boyal  Society, 
in  1747.  Mr  Machin,  to  whom  he  also  communicated 
the  oli^rvations,  gave  him  in  return  a  very  neat  mathe- 
matical hypothesis,  by  wbieb  the  motion  might  be  cal- 
culated. 

LetE  (fig.  89.)  be  the  pole  of  the  ecliptic,  and  SPQ 
a  circle  distant  from  it  33®  28^,  representing  the  circle 


described  by  the  pole  of  the  eqOator  during  ode  reVolu-  Apparent 
tion  of  the  equinoctial  points.     Let  P  be  the  place  of  &loiio:u 
this  last-mentioned  pole  at  some  given  time.     Round     ^^  ^he 
P  describe  a  circle  ABCD,  whose  diameter  AC  id  18".  ^^^-^^^ 
The  real  situation  of  the  pole  will  be  in  the  circumfer-  / 

ence  of  this  circle;  and  its  place,  in  this  circamference,       262 
depends  on  the  place  of  the  moon*8    aKceoding  node*  Mathema- 


we  must  deduce  from  them  the  methods  of  computing  ^  ^^ 
the  places  of  all  celestial  phenomena,  agreeable  to  the fa^uk 


Draw  EFE  and  GPL  perpendicular  to  U  j  let  GL  be  jj^^jj^^^*^ 
the  colure  of  the  equinoxes,  and  EF  the  colure  of  the^f  ^ii^^^i^ 
solstices.     Dr  Bradley^s  observations  showed  that  the  tor  be  stip« 
pole  was  in  A  when  the  node  was  in  L,  the  vernal  eqni-  pMe4  to 
nox.     If  the  node  recede  to  H,  the  winter  solsticci  the^?*^"^  ^ 
pole  is  in  B.     When  the  node  is  in  the  autumnal  equi-*"^  '' 
nox  at  G,  the  pole  is  at  C  ;  and  when  the  node  is  in  F., 
the  summer  solstice,  the  pole  is  in  D.     In  intermediate 
situations  of  the  moon^s  ascending  node,  tfte  pole  is  in  a 
point  of  the  circumference  ABCD,  three  signs  or  90*^ 
more  advanced.  2^^ 

Dr  Bradley,  by  comparing  togetheir  a  great  number  ,More  exaet 
of  observations,  found  that  the  mathematical  theory,  jT^  clljp>e 
and  the  calculation  depending  on  it,  would  correspond  toted  for" 
much  better  with  the  observatioos,  if  an  ellipse  were  the  circle, 
substituted  for  the  circle  ABCD,  making  the  longer 
axis  AC  i8[',  and  the  shofter,  BD,  16".     M.  d'Alem- 
hert  determined,  by  the  physical  theory  of  gfavitation, 
the  axis  to  be  18"  and  i3"«4*  264. 

These  observations,  and  this  mathematical  theory.  These  ob« 
must  be  considered  as  so  many  facts  in  astronomy,  and  ■«^atiAnt 

mre 

m 

universal  practice  of  determining  every  point  of  the  hea-  utroawny. 

vens  by  its  longitude,  latitude,  right  ascension,  and  de- 
clination. 26c 

It  is  evident,  in  the  first  place,  that  the  equation  of  Obliquity 
the  p^^s  motion  makes  a  change  In  the  obliquity  of  ^^^^  *' 
the  ecliptic.  The  inclination  of  the  equator  to  the^^'^^*' 
ecliptic  is  measured  by  the  arch  of  A  great  circle  inter- 
cepted between  their  poles.  Now,  if  the  pole  be  in  O 
instead  of  P,  it  is  plain  that  the  obliquity  is  measured 
by  EO  instead  of  EP.  If  EP  be  considered  as,  the 
mean  obliquity  of  the  ecliptic,  it  is  augmented  by  9" 
when  the  moon's  ascending  node  is  in  the  vernal  equi- 
nox, and  consequently  the  pole  in  A.  It  is,  on  the 
contrary,  diminished  9"  when  the  node  is  in  the  autum- 
nal equinox,  and  the  pole  in  C  j  and  it  is  equal  to  the 
mean  when  the  node  is  in  the  colure  of  the  solstices. 
This  change  of  the  inclination  of  the  earth's  axis  to  the 
plane  of  the  ecliptic  was  called  the  nutation  of  tlie  axis 
by  Sir  Isaac  Newton. 

Dr  Bradley  also  discovered  a  general  and  periodical 
motion  in  all  the  stars,  which  alter  a  little  their  relative 
situations.  To  form  an  idea  of  this  motion,  let  us  snp& 
pose  that  each  star  describes  annually  a  small  circum- 
ference parallel  to  the  ecliptic,  whose  centre  is  the  mean 
position  of  the  star,  and  whose  diameter,  as  seen  from 
the  earth,  subtends  an  angle  of  about  40" ;  and  that  it 
was  in  that  circumference  as  the  sun  in  its  orbit,  but  so 
that  the  sun  always  precedes  it  by  60^.  This  circum- 
ference, projected  upon  the  surface  of  the  celestial  sphere, 
appears  under  the  form  of  an  ellipse,  more  or  less  fia^ 
tened  according  to  the  height  of  the  star  above  the  equa- 
tor, the  smaller  axis  of  the  ellipse  being  to  the  greater 
axis  as  the  sine  of  that  height  to  radios.  These  periodi- 
cal movements  of  the  stars  have  received  the  name  of 
aberrations  of  the  fixed  stars, 
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Besides  these  general  motions^  particolar  motions 
have  been  detected  in  several  stars,  excessively  stow  in* 
deed,  but  which  a  long  succession  of  ages  has  rendered 
sensible.  These  motions  have  been  chiefly  observed  in 
Sirius  and  Arcturus.  But  astronomers  suppose  that  all 
the  stars  have  similar  motions,  which  maj  become  evi- 
dent in  process  of  time. 

No  method  of  ascertaining  the  distanee  of  fixed  stars 
hath  hitherto  been  found  out.  Those  who  have  formed 
conjectures  concerning  them,  have  thought  that  thej 
were  at  least  400,000  times  farther  from  as  than  we 
are  from  the  sun. 

They  are  said  to  be  fiyed,  because  they  have  been  ge* 
nerally  observed  to  keep  at  the  same  distances  from  each 
other  i  their  apparent  diurnal  revolutions  being  caused 
solely  by  the  earths  turning  on  its  axis.  They  appear 
of  a  sensible  magnitude  to  the  bare  eye,  because  the  re- 
tina  is  affected  not  only  by  the  rays  of  light  which  are 
emitted  directly  from  them,  but  by  many  thoosands 
more,  which  falling  upon  our  eyelids,  and  upon  the 
aerial  particles  about  us,  are  reflected  into  our  eyes  so 
strongly  as  to  excite  vibrations  not  only  in  those  points 
of  the  retina  where  the  real  images  of  the  stan  are 
formed,  but  also  in  other  points  at  some  distanee  round 
about.  This  makes  us  imagine  the  stars  to  be  much 
bigger  than  they  would  appear,  if  we  saw  them  only  by 
the  few  rays  which  come  directly  from  them,  so  as  to 
enter  our  eyes  without  being  intermixed  with  others. 
Any  one  may  be  sensible  of  this,  by  looking  at  a  star 
of  the  first  magnitude  through  a  long  nant>w  tube  j 
which,  though  it  takes  in  as  much  of  the  sky  as  would 
hold  1000  such  stars,  yet  scarcely  renders  that  one  vi- 
sible. 

The  more  a  telescope  magnifies,  the  less  is  the  aper- 
ture through  which  the  star  is  seen ;  and  conse^ncntly, 
the  fewer  rays  it  admits  into  the  eye.  Now,  since  the 
stars  appear  le^s  in  a  telescope  which  magnifies  200 
times,  than  they  do  to  the  bare  eye,  insomuch  that  they 
seem  to  be  only  indivisible  points,  it  proves  at  once  that 
the  stars  are  at  immense  distances  from  us,  and  that 
they  shine  by  their  own  proper  light.  If  they  shone  by 
borrowed  light,  they  would  be  as  invisible  without  tele- 
scopes as  the  satellites  of  Jupiter  are  ;  for  these  satel- 
lites appear  bigger  when  viewed  with  a  good  telescope 
than  the  largest  fixed  stars  do. 

Dr  Herschel  has  proposed  a  method  of  ascertaining 
the'paralkx  of  the  fixed  stars,  something  similar,  but 
more  complete,  than  that  mentioned  by  Galileo  and 
others  ;  for  it  is  by  the  parallax  of  the  fixed  stars  that 
we  should  be  best  able  to  determine  their  distance* 
The  method  pointed  out  by  Galileo,  and  first  attempt- 
ed by  Hooke,  Flamstead,  Molineux,  and  Bradley,  of 
taking  distances  of  stars  from  the  zenith  that  pass  very 
near  it,  h«s  given  us  a  much  juster  idea  of  the  immense 
distanee  of  the  stars,  and  furnished  ns  with  an  approxi* 
mation  to  the  knowledge  of  their  parallax,  that  is  much 
nearer  the  truth  than  we  ever  had  before.  But  Dr 
Herschel  mentions  the  insuflicieney  of  their  instro- 
ments,  which  Were  similar  to  the  present  aenith  see- 
tors,  the  method  of  aenith  distances  being  liable  to 
considerable  errors  on  account  of  refraction,  the  change 
of  position  of  the  earth's  axis  arising  from  nutation^ 
precession  of  the  equinoxes,  and  other  causes,  and  the 
aberration  of  the  light.    The  method  of  ha»  awa  is  by 


means  of  double  stars ;  which  is  exempted  from  these  Appm 
errors,  and  of  such  a  nature,  that  the  annual  parallax,   Hutn 
even  if  it  should  not  exceed  the  tenth  part  of  a  second,     of  tl 
may  still  become  more  visible,  and  be  ascertained,  at  ^^! 
least  to  a  much  greater  degree  of  approximation  than  - 
it  has  ever  been  done.    Thb  method  is  capable  of  everj 
improvement  which  the  telescope  and  mechanism  of  je^f 
micrometers  can  furnish.     The  method  and  its  theory  yo1.|„ 
will  be  seen  by  the  following  investigation,  extractedp^Ss. 
from  his  paper  on  the  subject.     Let  O,  £,  (fig.  90.) 
be  two  opposite  points  in  the  annual  orbit,  taken  in 
the  same  plane  with  two  stars,  o,  ^,  of  unequal  magni- 
tudes.    Let  the  angle  aO  b  he  observed,  when  the 
earth  is  at  O,  and  aEbhe  observed  when  the  earth  19 
at  £.     From  the  difference  of  these  angles,  if  there 
should  be  any,  we  may  calculate  the  parallax  of  the 
stars,  according  to  the  theory -subjoined.    These  twe 
stars  ought  to  be  as  near  each  other  as  possible,  and 
also  to  differ  as  much  in  magnitude  as  we  can  find 
them. 

Dr  Herschers  theory  pf  the  annual  parallax  of 
double  stars,  with  the  method  of  computing  from  thence 
what  is  generally  called  the  parallax  of  the  fixed  stars, 
or  of  single  stars  of  the  first  magnitude,  such  as  are 
nearest  to  us,  supposes,  Jirsi^  that  the  stars,  one  witb 
another,  are  about  the  size  of  the  sun  ;  and,  secondfy^ 
that  the  difference  of  their  apparent  magnitudes  is  ow- 
ing to  their  different  distances ;  so  that  the  star  of  the 
second,  third,  or  fourth  magnitude,  is  two,  three,  or 
four  times  as  far  off  as  one  of  the  first.  These  princi-^ 
pies  which  he  premises  as  postulata,  have  so  great  m 
probability  in  their  favour,  that  they  will  hardly  be 
objected  to  by  -those  who  are  in  the  least  acquainted 
with  the  doctrine  of  chances.  Accordingly,  let  0£ 
(fig.  91.)  be  the  whole  diameter  of  the  earth^s  an- 
nual orbit,  and  let  a,  ^,  r,  be  three  stars  situated  io 
the  ecliptic,  in  such  a  manner  that  they  may  be  seen 
all  in  one  line^Oa^e,  when  the  earth  is  at  O.  Let 
the  line  O  a  6c  be  perpendicular  to  0£,  and  draw  P£ 
parallel  to  cO  }  then,  if  O  a,  a  6,  6  c,  are  equal  to 
each  other,  a  will  be  a  star  of  the  first  magnitude,  b  of 
the  second,  and  c  of  the  third.  Let  us  now  suppose 
the  angle  O  a  £,  or  parallax  of  the  whole  orbit  of  the 
earth  to  be  i'^  of  a  degree }  then  we  have  P£  a^zO  a- 
£=i'':  and  because  very  small  angles,  having  the 
same  subtense  0£,  may  be  taken  to  be  in  the  inverse 
ratio  of  the  lines  O  0,  O  6,  O  c,  &c.  we  shall  have 
O  b  £=^^  Oc  £=rf ',  &c.  Now  when  the  earth  it 
removed  to  £,  we  shall  have  P£  6=£  b  o=:i*\  and, 
P£  o— P£  b=:a  £  b^V*,  u  e.  the  stars  a,  b,  will  ap. 
pear  to  be  i"  distant.  We  also  have  P£  c=s£c  Osr 
^^  and  P£  a— P£ir=fl  £  c=f"  5  i.  e.  the  stars  o,  c^ 
will  appear  to  be  \'*  distant  when  the  earth  is  at  £» 
Now,- since  we  have  b  £P=i'^  and  €  £P=:^'',  there- 
fore b  £P— <  £P=r6  £  czri"— y=i*  5  i.  e.  the  stare 
bf  ^,  will  appear  to  be  only  •^'^  removed  from  eacb 
other  when  the  earth  is  at  £•  Whence  we  may  de- 
duce the  following  expression,  to  denote  the  parallax 
that  will  become  visible  in  the  change  of  distance  be- 
tween the  two  stars,  by  the  removal  of  the  earth  fron» 
one  extreme  of  its  orbit  to  the  other*  Let  P  express 
the  total  paralhix  of  a  fixed  star  of  the  first  magnitude^ 
M  the  magnitude  of  the  largest  of  the  two  stars,  m  the 
magnitade  of  the  smallest,  and  p  the  partial  parallax 
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to  be  obserred  by  the  change  in  the  distance  of  a  dou- 

XT 

ble  star}  then  will  jp=    "^  Pi  and p,  being  found 

by  ebaeiraticm,  will  give  m  P= 5^.  E,  G:  Sup- 
pose a  star  of  the  first  magnitude  should  have  a  small 
star  of  the  twelfth  magnitude  near  it ',  then  will  the 

I2X  I  P 

partial  parallax  we  are  to  expect  to  see  be •  o* 
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a  of  the  total  parallax  of  a  fixed  star  of  the  first  mag« 
nitude;  and  if  we  should,  by  observation,  find  the 
partial  parallax  between  two  such  stars  to  amount  to 

l",  we  shall  have  the  total  parallax  P=    ^^ — = 

I'^.oj^.    If  the  stars  are  of  the  third  and  twenty- 

fourth  magnitodei  the  partial  parallax  will  be 


^—3 
3x24 


21, 


=: — ^P I  and  if.  by  observation,  p  is  found  to  be  a 
tenth  of  a  second,  the  whole  parallax  will  come  out 

^—3  ^ 

Farther,  suf^se  the  stars,  being  still  in  the  ecliptic, 
to  appear  in  one  line,  when  the  earth  is  in  any  other 
part  of  its  o^it  between  O  and  £  j  then  will  the  pa« 
rnllax  still  be  expressed  by  the  same  algebraic  formula, 
and  one  of  the  maxima  will  still  lie  at  O,  the  other  al 
£ ;  but  the  whole  e&ct  will  be  divided  into  two  parts, 
which  will  be  in  proportion  to  each  other  as  radius  -^ 
sine  to  radius  4-  sine  of  the  stars  distance  from  the 
nearest  conjunction  or  opposition* 

When  the  stars  are  anywhere  out  of  the  ecliptic, 
situated  so  as  to  appear  in  one  line  O  abc  perpendicn* 
Iw  to  0£,  the  maxittom  of  parallax  will  still  be  ex« 

IB— .Af 

pressed  by  -^ — P  j  but  there  urill  arise  another  ad« 
JML  Iff 

ditional  parallax  in  the  eonjunction  and  opposition, 
which  will  be  to  that  which  is  found  90^  before  or  af- 
ter the  sun,  ^as  the  sine  {S)  of  the  latitude  of  the  stars 
seen  at  O  is  to  the  radius  (R)  ;  and  the  effect  of  this 
parallax  will  be  divided  into  two  parts  ;  half  of  it  ly- 
ing on  one  side  of  the  large  star,  the  other  half  on  the 
other  side  of  it.  This  latter  parallax,  moreover,  wiH 
be  compounded  with  the  former,  so  that  the  distance 
of  the  stars  in  the  conjunction  and  opposition  will  then 
be  represented  by  the  diagonal  of  a  parallelogram, 
whereof  the  two  semiparaMaxes  are  the  sides ;  a  general 

expressiott  for  which  will  be  y  ^71, 
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lor  the  stars  wiU  apparently  describe  two  ellipses  in  the 
heavens,  whose  transverse  axes  will  be  to  each  other 
in  the  ratio  of  M  to  m  (fig.  95.)»  ^^^  Ao,  B^,  C  <?, 
D.J,  will  be  the  cotemporary  situations.  Now,  if  ^  Q 
be  drawn  parallel  to  AC,  and  the  parallelogram  6g 
BQ  be  completed,  we  shall  have  1^  Q  =  {>  CA  — -  i 
cazzi  C  cssipfOV  semipaiallax  90^  before  or  aC^er  the 
sun,  and  B  b  may  be  resolved  into,  or  ia  compound- 
ed of,  6  Q  and  bq$  but  bq=i  BD—ibd=:  the  se^ 
nipaxallax  in  the  conjunction  or  opposition. .   We  also 

have  R  L  S  ;:  bilubq^  '£sr^  ^^^^^^^^^  ^^^  distance 


-|»jy  as  above.    When  the  stars 


_  ^^ 

B4  (or  D d)zzM/ P^^P^X'r  and  by  subsUtuting   mSucSI' 

2         2RI  ofthe 

the  value  of />  in  this  expression,  we  obtainr  ^B^dfcl!^ 

are  in  the  pole  of  the  ecliptic,  b  q  will  become  equal 

to  b  Q,  and  B  b  will  be  lO'jiV-^ — .    Again,  let  the 

stars  be  at  some  distance,  e.  ^.  si'  ^^^  *^<^h  other^ 
and  let  them  both  be  in  the  ecliptic.     This  case  is  re- 
solvable into  the  first  \  for  imagine  the  star  a  (fig.  92.X 
to  stand  at  at,  and  in  that  situation  the  stars  ^,  ^,  c,. 
will  be  in  one  line,  and  their  parallax  expressed  by 

-z-z — p.    But  the  angle  a£»  may  be  taken  to  be* 

equal  to  a  Oat;  and  as  the  foregoing  formula  givtes 
us  the  angles  ArEi«r£c,  we  are  to  add  a£«  or  5'' 
to  «r  £  6,  and  we  shall  have  a^b^  In  general,  let  the 
distance  of  the  stars  be  d^  and  let  the  observed  distance 
at  £  be  D,  then  will  I)=J-|-p,  and  therelbre  the 
whole  parallax  of  the  annual  orbit  will  be  expressed  by^ 
DMiw— ^Mi»_p 

— SI^3S    -^^^ 

Suppose  the  two  stars  now  to  differ  only  in  latitude,- . 
one  being  in  the  ecliptic,  the  other,  e,  g.  5  norths 
when  seen  at  O.     This  ease  may  also  be  resolved  by 
the  former}  for  imagine  the  stars  6,  r,  (fig*  Qi*)  tor- 
be  elevated  at  rifiht  angles  above  the  plane  of  the  &•• 
gnre,  so  that  aO^,  or  aOe,  may  make  an  angle  of  5''' 
at  O }  then,  instead  of  the  line  O  a  &  r,  £  s,  £  ^,  £  c,, 
£P,  imagine  them  all  to  be  planes  at  right  angles  to 
the  figure  ;  and  it  will  appear  that  the  parallax  of  the 
stars  m  longitude  must  be  the  same  as  if  the  small  star 
had  been  without  latitude.     And  since  the  stars  6,  r,. 
by  the  motion  of  the  earth  from  O  to  £,   will  not- 
cbange  their  btitode,  we  shall  have  the  following  con- 
struction for  finding  the  distance  of  the  stars  ab^ac^. 
at  £,  and  firem  thence  the  parallax  B.     Let  the  tri- 
angle abl^  (fig.  94.)  represent  the  situation  of  the 
stars  }  o^  is  the  subtense  of  5'',  the  angle  under  which . 
they  are  supposed  to  be  seen  at  0«     The  quantity  ^, . 

by  the  former  theorem,  is-  found  — r7~P,  which  is 
'  msa. 

the  partral  parallax  that  would  have  been  seen  by  the 
earth^s  moving  from  O  to  £,.  if  both  stars  had  been  in 
the  ecliptic,  but  on  account  of  the  difference  in  lati- 
tude, it  will  be  now  represented  by  a  fi^  the  hypothe-  - 
nuse  of  the  triangle  ab0:  therefore,  in  general,  pufe^^ 

ssP»  Hence  D  being  taken  by  observation,  and-^,  M^ , 
and  »,  given,. we  obtain  the  total  paraUax* 

If  the  stuation  of  the  stars  difiers^inlongilude  as  well 
as  latitade,i.we  nay  resolve  this  oase  by  the  following 
method...  Let  the  triangle  a^^^fie.  16^*)  represent 
the  aitnatida  of  the  etarsy:  abzzd  bemg  their  distance 
seen  Mi  .O,  a^sD  fthei*  dtslanee  seen  at  £•  That  tbe 
change  bj^  which>ia  prodneed  by  the  earth^s  motion 

wilt  be  truly  expressed  by -«r|—P  may  be  proved 

before^  by  .supposing  the  star  a  to  have  been  placed  at 


ting  a  hndf  and  o^sD,  we  have 


86 


ASTRONOMY. 


Parti 


App«r«nt  «.     Now  let  the  angle  of  position  S  a  mhe  taken  hj  a 
Motions   micrometer,  or  by  any  other  method  sufficiently  exact  ( 
of  tbe^     then,  by  solving  the  triangle  a  £  i»,  we  shall  have  the  Ion- 
Bodies,    gitudinal  and  latitudinal  differenees  a  «  and  tm  of  tho 
two  stars.     Put  a«=Ar,  b  mzzy^  and  it  will  be  x-f"^^ 


s=  a  y,  whence 


D=yT:^ 


*+■ 


Mm 


+  y  y ;  and 


=R 


If  neither  of  the  stars  should  be  in  the  ecliptic^  nor 
have  the  same  longitude  or  latitude,  the  last  theorem 
will  attU  serve  to  calculate  the  totai  paraliaif  whose 
maximam  will  lie  in  £.  There  Will,  moreover,  arise 
another  parallax,  whose  maximum'  will  be  in  the  con- 
junction and  opposition,  which  will  be  divided^  and  lie 
on  different  sides  of  the  large  star ;  but  as  we  know  the 
whole  parallax  to  be  exceedingly  amallj  it  will  not  be 
necessary  to  investigate  every  partioolar  case  of  this 
kind ;  for  by  reason  of  the  division  of  the  parallax, 
which  renders  observations  taken  at  any  other  time, 
except  where  it  is  greatest,  very  unfiwouraUe,  the  for- 
mulae would  be  of  little  use.  Dr  Hersehel  eleses  bis 
account  pf  this  theory  with  a  general  obeervatioo  on 
the  time  and  place  where  the  maxima  of  parallax  will 
happen. 

When  two  upequal  stars  are  both  in  the  ec]iptic»  or, 
not  being  in  tlie  ecliptic,  have  eqtial  .latitudes,  north 
or  south,  and  the  largest  star  has  iwist  •longtt«ide  \  the 
niaximam  of  the  apparent  distance  will  be  when  the 
8un*s  longitude  is  90  degrees  more  than  the  stars,  or 
when  observed  in  the  momiog  j  and  the  minimum 
•  when  the  longitude  of  the  son  is  90  degrees  less  than 

that  of  the  stars,  or  when  observed  in  the  eveniogi 
When  the  small  star  has  most  longitude,  the  maximum 
9od  minironm,  as  well  as  the  time  of  "observation,  will 
be  the  reverse  of  the  former.  When  the  -stars  differ  id 
latitudes,  this  makes  no  alteration  in  the  pJaee  of  tho 
maximum  or  minimum,  nor  in  the  time  of  observa-* 
tion  'f  i.  e.  it  is  immaterial  whether  the  largest  siar  has 
the  least  or  the  greatest  distance  of  the  two  stars. 

Chap.  VI.  Of  the  Figure  of  the  Earth. 

Hating  now  described  the  apparent  motions  of  th^ 

heavenly  bodies,  let  us  return  to  the  earth,  in  order  to 

examine  the  information  which  has  been  collected  con- 

169       eeming  its  figure. 

Earth  spho-     We  have  seen  already,  that  the  earth  is  spherical. 

fficsL  ip|j^  {qtc^  of  grairtty  constantly  directed  towards  its 

centre  retains  bodies  on  its  surfiice,  thoqgh  sitofited  01^ 

places  diametrically  opposite,  or  though  antipodes  to 

each  other.    The  sun  and  stars  appear  alwayv  ahove  the 

earth  ^  for  above  and  behw  are  merely  relative  to  the 

170^     direction  of  ^rofJuVy. 

pimeBiions     As  soon  as  the  spherical  figure  of  the  earth  was  dis' 

RAW   ti^t*ttWU- 

tmn^  covered,  curiosity  naturally  led  men  to  endeavour  to 
measure  its  dimensions.  Hepce  it  is  probable,  that  at- 
tempts of  that  nature  were  made  ia  very  ^mcient  timesg 
The  reference  which  several  of  the  ancient  measures 
have  to  the  size  of  the  glebe  is  a  confirmation  of  this. 
But  among  the  moderns,  Picard  was  the  first  who  exe- 
n  Cttted  the  task  with  any  degree  of  success.     He  metr 


I 


aured  a  degree  of  the  meridian  in  France  about  the  Appara 
middle  of  the  1 7th  century*  notioi 

Since  a  meridian,  or  anv  other  circle  on  a  sphere,  „^^^ 
may  be  conceived  to  be  divided  into  360  equal  parts,  ^^4^ 
called  degrees,  and  these  into  minutes  and  seconds,  as 
explained  by  the  writers  on  trigonometry^  tbe  circum- 
ference of  the  earth,  and  thence  its  diameter,  may  be 
determined  by  measuring  the  length  of  a  degree  on  the 
meridian  or  any  other  great  circle.  To  perform  this 
important  problem,  there  have  been  various  methods 
invented  by  different  philosophers  of  early  and  later 
times ;  one  of  these  methods,  which  Unites  consider- 
able  accuracy  with  great  facility,  will  be  readily  under- 
stood from  ng.  95.  where  PB  and  ST  represent  two 
mountains  or  very  high  buildings,  the  distance  PS 
between  which  must  be  very  nicely  determined  by 
loogimetry;  then,  by  measuring  the  angles  RBT  and 
RIB  with  an  accurate  instrument,  their  sum  taken 
from  180^  leaves  the  angle  BRT,  which  is  measured 
also  by  the  are  PS  3  whence  F8  is  known  in  parts  of 
the  whole  circle.  Thus,  if  the  angle  BTR  be  89^ 
S'  32^  the  angle  TBR  89°  54'  28^  and  the  distance 
S  23 "^  £nglish  miles )  then  the  angle  R  or  arc  P8 

bein^  equal  to  i8o«>— 89°  45*  32!' +2^"*  s^T^^"^^ 
it  will  be,  as  ^  :  6</  or  1^  ::  23^^ :  6^  English 
miles,  length  of  a  degree.  Hence  the  oircumlimoefl 
of  the  earth  is  (according  to  this  example)  1491^1 
miles,  and  its  diameter  nearly  7930  miles.— » A  material 
advoatage  atteadiog  this  method  is,  that  there  is  nooe^ 
pBStoo  to  measure  the  altitudes  of  the  mountains,  an 
•liject  which  can  seldom  be  attained  widiont  conaider- 
able  difficulty. 

The  method  which  is  given  above  is,  it  must  be 
canfiessed,  as  well  as  all  the  ether  methods  which  aim 
at  the  measurement  of  a  degree  without  having  le* 
course  to  tlie  heavenly  bodies,  liable  to  some  inacen- 
racy  J  for,  by  reason  of  the  changes  in  the  state  of  the 
atmosphere,  distant  terrestrial  objects  never  appear  in 
their  true  places  \  they  always  seem  more  or  less  ele« 
rated  or  distant,  according  to  the  nature  of  the  season, 
and  the  time  of  the  da  v.  On  this  acconnt-«and  be- 
cause  it  could  not  escape  observation,  that  as  persons 
changed  their  situation  on  the  earth  by  moving  towards 
the  north  or  the  south,  the  stars  and  other  heateenly 
bodies  either  increased  or  decreased  thejr  apparent  alti- 
tudes proportionally— -the  measurement  of  a  degree 
was  attempted  even  by  the  earliest  philosophers,  by 
ineans  of  known  fixed  stars.  Every  person  who  is  ac- 
quainted with  plane  trigonometry  will  admit,  that  the 
distance  of  two  places,  north  and  south  of  each  other, 
may  be  accurately  measured  by  a  series  of  triangles  j  for 
if  we  measure  the  distance  of  any  two  objects,  and  take 
the  angles  which  each  of  them  make  with  a  third,  the 
triangle  formed  by  the  three  objects  will  become 
known  \  so  that  the  other  two  sides  may  be  as  truly 
determined  by  calculation,  as  if  they  had  been  actu- 
ally measured.  And  by  making  either  of  these  sides 
the  base  of  a  new  triangle,  the  distances  of  other  ob- 
jects may  be  found  in  the  same  manner  ^  and  thus  by 
a  series  of  triangleS|  properly  connected  at  their  bases, 
we  might  measure  any  part  of  the  circumference  of 
the  earth.  And  if  these  distances  were  rednoed  to 
the  north  and  south,  or  meridian  line,  and  the  altitude 
of  some  star  was  measured  at  the  extremities  of  the 

distance. 
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j^g^ig^g^i  distance,  Hie  difference  of  the  altitudes  would  be  equal 
Moiioaa  to  the  length  of  the  grand  lines  in  degrees,  miootes,  &c. 
tltht  whence  the  length  of  a  degree  would  be  known.  This 
H^^^'^  method  was,  we  beHere,  first  practised  by  Eratosthenes 
in  Egypt;  and  has  been  frequently  Qsed  since  with 
greater  and  greater  accuracy,  in  proportion  as  the  in- 
struments for  taking  angles  became,  by  gradual  ini- 
proyeroents,  more  exact  and  minute. 

By  this  method,  or  some  others  not  widely  different, 
and  which  it  is  needless  here  .to  explain,  the  length  of 
a  degree  has  been  measured  in  different  parts  of  the 
earth ;  the  results  of  the  most  noted  of  these  admeasure- 
ments it  may  he  proper  to  gi've. 

Snell  found  the  length  of  a  degree  by  two  c^ifferent 
methods :  by  one  method  he  made  it  57064  Paris 
toiscs,  or  342384  feet ;  and  by  the  other  57057  toises, 
or  342342  feet. 

M.  Ptcard,  in  1669,  found  by  mensuration  from  A- 
miens  to  Malvoisin,  the  quantity  of  a  degree-  to  be 
57060  toises,  or  342360  feet ;  being  nearly  an  arith- 
metical mean  between  the  numben  of  Snell. 

Our  countryman  Norwood,  about  the  year  1635,  by 
measuring  between  London  and  York,  determined  a 
degree  at  367196  English  feet,  or  57300  Paris  toises, 
or  69  miles  288  yards. 

Muschenbroek,  in  1700,  with  a  view  of  correcting 
the  errors  of  SneH,  found  by  particular  obserTations  that 
the  degree  between  Alcmaer  and  Bergen-opzoom  con- 
tained 57033  toises. 

Messra  Maupertuts,  Clairaot,  Monnier,  and  others 
from  France,  were  sent  on  a  northern  expedition,  and 
began  their  operations  in  July  1736  j  tbey  found  the 
length  of  a  degree  in  Sweden  to  be  57439  toiscs,  when 
reduced  to  the  level  of  the  sea.  About  the  same  time 
Messrs  God  in,  Bouguer,  and  Condamine,  from  France, 
with  some  philosophers  from  Spain,  were  sent  to  South 
America,  and  measured  a  degree  in  the  province  of 
Quito  in  P^m  ;  the  medium  of  their  results  gives  about 
56750  toises  for  a  degree. 

M.  de  la  Caille,  being  at  tbe  Cape  of  Good  Hope 
in  1752,  found  the  length  of  a  degree  on  the  meridian 
there  to  be  57037  toises.  In  1755  Father  Boscovich 
found  the  length  of  a  degree  between  Rome  and  Bimini 
in  Italy  to  be  56972  toises. 

In  1 764,  F.  Beocaria  measored  a  degree  near  Turin  ; 
from  his  measnrement  he  deduced  the  length  of  a  de- 
gree there  57024  toises.  At  Vienna  the  length  of  a 
degree '%va8  found  57091  toises. 

And  in  1766  Me^rs  Mason  and  Dixon  measured  a 
degree  in  Maryland  and  Pennsylvania,  North  AmericK-, 
whteh  they  determined  to  be  363763  English  feet,  or 
56904!  Paris  toises. 

The  diflerence  of  these  measures  leads  us  to  conclude 
that  the  earth  is  not  exactly  spherical,  but  that  its  axis 
which  passes  through  the  poles,  is  shorter  than  that 
which  passes  through  the  equator.  But  the  obsei-va- 
tions  which  have  been  made  to  determine  the  ma/vni- 
tode  and  figure  of  the  earth,  have  not  hitherto  led  to 
results  completely  satisfactory.  They  have  indeed  de- 
monstrated the  compression  or  oblateness  of  the  terre- 
strial spheroid,  but  they  have  left  an  uncertainty  as  to 
the  quantity  of  that  compression,  extending-  from  about 
the  170th,  to  the  330th  part  of  the  radius  of  the  equa- 
b>r.  Between  these  two  quantities,  the  former  of 
which  is  nearly  doubla  of  the  latter,  most  of  the  re- 
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suits  are  placed,  but  »n  such  a  manner  that  those  best  ^ippueitt 

entitled  to  credit  are  much  nearer  to  the  least  extreme  Motions 

than  to  ills  greatest.     Sir  Isaac  Newton,  as  is  wt-U  „**^'^*, 

known,  supposing  the  earth  to  be  of  uniform  density,  ^^{^  ^ 

assigned  for  the  compression  at  the  poles ,  nearly  a 

mean  between  the  two  limits  just  mentioned  ^  and  it  is 
probable,  that,  if  the  compression  is  less  than  this,  it 
18  owing  to  the  increase  of  the  density  toward  the 
centre.  Bosoovichv  taking  a  mean  from  all  the  mea- 
sures of  degrees,  so  as  to  make  the  positive  and  nega- 
tive errors  equal,  found  the  difference  of  the  axis  of 

the  meridian  =  — s.    By  comparing  the  degrees  mea- 

tiived  by  Father  Leisganie  in  Germany,  with  eight 
others  that  have  been  measured  in  different  latitudes. 

La  Lande  finds ,  and,  suppressing  the  degree  in 

J<apland,  which  appears  to  err  in  excess, for  the 

33^ 

compression.    La  Place  makes  it  —  ;  Sejour ,  and 

*^  321'      •*       307* 


lastly,  Carouge  and  La  Lande 
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These  anomalies  have  induced  some  astronomers,  Sappotcd 
especially  M.  de  la  Place,  to  give  op  the  spheroidal  fi-  ^S^'^  ^^ 
gure  of  the  earth  altogether,  to  suppose  that  it  is  not       ^^'^^^ 
a  solid  of  revolution,  and  that  its  surface  is  a  curve  of 
double  curvature.     Mr  Playfair,  on  the  other  hand, 
in  an  excellent  dissertation  on  the  subject,  published  in 
the  fifth  volume  of  the  Edinburgh  Transactions,  sup- 
poses, that  the  anomalies  may  be  owing  to  the  differ- 
ent densities  of  the  strata  near  the  surface  where  the  ■ 
degrees  were  meaeared,  occasioning  errors  in  the  mea<* 
surement. 

The  position  of  the  different  places  on  the  earth's  sur-  Latiu^es 
face  is  determined  "by  their  distance  from  the  equator,  aad  loogi- 
called  thoir  latitude^  and  from  a  first  meridian  called  tndst  how 
their  longitude.  The  latitude  is  easily  ascertained  by  oh-  ^^"'■d. 
serving  the  height  of  the  pole:  Tbe  longitude  is  calcu- 
lated by  observing  some  celestial  phenomenon,  as  an 
eclipse  of  Jupiter's  satellites  ait  the  same  instant  in  two 
places  situated  in  different  meridians.   The  difference  in 
point  of  apparent  time  in  tbe  two  places,  gives  their  di- 
stance east  oY  west  from  each  other,  and  consequently, 
tbe  difference  of  their  longitude  ^  for  it  is  not  noon  at 
the  same  time  in  all  the  different  parts  of  the  earth's  sor* 
face.     When  it  is  noon  at  London,  it  is  only  eleven 
o'clock  in  all  the  places  15^  west  from  London,  while 
it  is  one  o'clock  in  all  places  15®  east  from  London. 
Every  1 5^  east  or  west  causes  the  difference  of  an  hour. 
Hence  the  difference  in  time,  when  any  celestial  pheno- 
menon is  ohserved,  gives  us  the  distance  east  and  west, . 
or  in  longitude,  between  the  places  where  it  is  obser- 
ved. 

The  eclipses  of  Jupiter's  satellites  are  of  the  greatest 
service  in  determining  the  longitude  of  places  on  this 
earth,  asttonomen  therefore  have  been  at  great  pains 
to  calculate  tables  for  the  eclipses  of  these  satellites  by 
their  primary,  for  the  satellites  themselves  have  never 
been  observed  to  eclipse  one  another.  The  construc- 
tion 4, 
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tion  of  such  tables  is  indeed  raacfa  easier  for  these  8a« 
tellites  than  of  any  other  celestial  bodies,  as  their  mo- 
tions are  much  more  regular. 

The  English  tables  are  calculate4  fot  the  meridian 
of  Greenwich,  and  by  these  it  is  very  easy  to  find  how 
many  degrees  of  longitude  any  place  is  distant  either 
east  or  west  from  Greenwich}  for,  let  an  observer, 
who  has  these  tables,  with  a  good  telescope  and  a  well« 
regulated  clock  at  any  other  place  of  the  earth,  ob* 
serve  the  beginning  or  ending  of  an  eclipse  of  one  of 
Jupiter^s'satellites,  and  note  the  precise  moment  of  time 
that  he  saw  the  satellite  either  immerge  into,  or 
emerge  out  of,  the  shadow,  and  compare  that  time  with 
the  time  shown  by  the  tables  for  Greenwich  :  then  15 
degrees  difference  of  longitude  being  allowed  for  every 
1iour*8  difference  of  time,  will  give  the  longitude  of  that 
place  from  Greenwich  ^  and  if  there  be  any  odd  minutes 
•f  time,  for  every  minute  a  quarter  of  a  degree,  castor 
west,  must'be  allowed,  as  the  time  of  observation  is  later 
or  earlier  than  the  time  shown  by  the  tables.  Such 
eclipses  are  very  convenient  for  this  purpose  at  land,  be- 
cause tbey  happen  almost  every  day  \  but  are  of  no  use 
at  sea,  because  the  rolling  of  the  ship  binders  all  nice 
telescopical  observations. 

To  explain  this  by  a  figure,  let  J  be  Jupiter,  K,  L, 
M,  N,  his  four  satellites  in  the  respective  orbits,  i,  2, 
3,4^  and  let  the  earth  be  at  F  (suppose  in  November, 
although  that  month  is  no  otherwise  material  than  to 
find  the  earth  readily  in  this  scheme,  where  it  is  shown 
in  eight  different  parts  of  the  orbit).  Let  Q  be  a 
place  on  the  meridian  of  Greenwich,  B  a  place  on 
aome  other  meridian  eastward  from  Greenwich.  ^  Let 
a  person  at  R  observe  the  instantaneous  vanishing  of 
the  first  satellite  K  into  Jupiter^a  shadow,  suppose  at 
three  o^clock  in  the  morning;  but  by  the  tables  he 
finds  the  immersion  of  that  satellite  to  be  at  midnight 
at  Greenwich  \  he  then  can  immediately  determine, 
that  as  there  are  three  hours  difference  of  time  between 
Q  and  K,  and  that  R  is  three  hours  forwarder  in  rec- 
koning than  Q,  it  must  be  45  degrees  of  east  longitude 
from  the  meridian  of  Q.  Were  this  method  as  practi- 
cable at  sea  as  at  land,  any  sailor  might  almost  as  easily, 
and  with  equal  certainty,  find  the  longitude  as  the  lati- 
tude. ^ 

From  its  impracticability,  the  seaman  is  obliged  to 
have  recourse  to  other  celestial  phenomena,  and  the 
most  useful  are  the  motions  of  the  moon.  On  this  sub- 
ject we  shall  satisfy  ourselves  with  inserting  the  follow- 
ing observations  of  Mr  Lowe,  who  has  pointed  out  a 
very  simple  method  of  ascertaining  the  longitude  on 
land. 

Although  the  method  of  determining  the  difference 
of  longitude  at  sea  from  the  lunar  observations  has 
been  accurately  laid  down  bv  Dr  Maskel^ne  and  other 
kble  nautical  astronomers,  it  has,  however,  happened 
that  several  writers  on  longitude  and  astronomy  have, 
in  the  course  of  the  last  twenty  years,  given  rules  for 
finding  the  difference  of  longitude  at  land  from  the 
moon's  transits,  either  so  erroneous  or  imperfect,  that 
the  adoption  thereof  might  do  a  serious  injury  both  to 
navigation  and  geography^  they  have  given  examples, 
but  no  demonstrations ;  or  at  least  such  obscure  and 
imperfect  ones,  as  prove  that  they  had  not  a  clear  con- 
ception of  the  matter. 
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It  is  for  these  reasons  that  the  following  demonstm-  Apparn 
tion  of  a  rule  both  easy  and  accurate  for  finding  the    Motion 
difference  of  longitude  is  now  proposed.     The  data  are  ^^ 
the  observed  increase  of  the  moon's  right  ascension  in 
passing  fi-om  the  first  to  the  second  meridian,  and  the 
increase  of  the  sun's  and  moon's  right  ascension   in 
twelve  hours  apparent  time,  which  may  be  had  from 
the  Nautical  Almanack. 

Deptonstratwn.'^Ijet  the  circle  ABC  represent  the  Fig.  97. 
equator,  P  its  pole,  and  APD  the  first  meridian,  as. 
that  of  Greenwich.  Suppose  that  the  centres  of  the 
sun,  the  moon,  and  a  fixed  star,  are  on  that  meridian  at 
the  same  moment  of  time  as  represented  at  A,  and  that 
they  move  from  thence  to  the  westward  with  their  re- 
spective velocities,  the  earth  being  considered  as  at  resL 
Then,  after  twelve  hours  apparent  time,  the  sun  will 
be  at  D,  the  opposite  point  to  A,  or  180^  distant  from 
it  5  but  the  fixed  star,  moving  in  appearance  over  a 
greater  space  than  180°  in  twelve  hours  apparent  time, 
will  be  at  £  J  while  the  moon,  with  a  motion  appa- 
rently slower  than  the  sun  and  the  star,  will  appear  af- 
ter twelve  boors  at  the  point  B,  or  on  a  meridian  BF* 
But  £D  is  the  distance  of  the  son  from  the  star  after 
an  interval  of  twelve  hours  apparent  time,  and  £B  the 
distance  of  the  moon,  or,  in  other  words,  the  increase 
of  their  respective  right  ascensions :  and  since  £D  and 
£B  are  known  from  the  Nautical  Almanack,  if  we 
subtract  the  first  from  the  last,  we  have  DB,  equal  to 
the  difference  between  the  increase  of  the  sun's  and 
moon's  right  ascension  in  twelve  hours  apparent  time. 
Now  the  difference  of  longitude  between  the  two  me- 
ridians AP  and  BP  is  the  arc  A  /8  B,  equal  to  A  /S  D 
less  the  arc  BB  j  that  is,  equal  to  180°  less  the  differ- 
ence between  the  increase  of  the  sun's  and  moon's  right 
ascension  in  twelve  hours  ;  and,  since  the  increase  of 
the  moon's  right  ascension  from  the  time  of  its  passing 
the  meridian  AP  to  the  time  of  its  passing  BP  is  known 
from  observation,  and  equal  to  £B,  we  can  make  the 
following  proportion  for  finding  the  difference  of  longi- 
tude between  any  other  two  meridians,  AP  and  fi  P, 
from  the  observed  increase  of  the  moon's  right  ascen- 
sion •  0, 

As  £B  :  A  /6  D^DB ::  •  ^  :  A  ;S  the  difference  of 
longitude ;  or,  in  more  familiar  language,  as  the  in- 
crease of  the  moon's  right  ascension  in  twelve  hours  ap- 
parent time  is  to  180^  or  12  h.  less  the  difference  be- 
tween the  increase  of  the  sun's  and  moon's  right  ascen- 
sion in  that  time  ::  so  is  any  other  observed  increase  of 
the  moon's  right  ascension  between  two  meridians  :  to 
their  difference  of  longitude. 

If  the  increase  of  the  moon's  right  ascension  in  1 3 
hours'  were  uniform,  or  such  that  equal  parts  of  it 
would  be  produced  in  equal  times,  the  above  rule 
would  be  strictly  accurate  j  but  as  that  increase  arises 
from  a  motion  continually  accelerated  or  retarded,  and 
seldom  uniform  but  for  a  short  space  of  time,  it  will 
therefore  be  necessary  to  find  the  mean  increase  of  the 
moon's  right  ascension  when  it  is  at  the  intermediate 
point  between  A  and  /8,  in  order  to  determine  their  dif- 
ference of  longitude  with  the  greatest  precision  j  and  for 
that  purpose,  Taylor's  Tables  of  Second  Difference  are 
very  useful. 

IJorofTip/p.— -April  the  8th,  1800,  the  transit  of  the 
flBoon^s  first  limb  was  observed  at  tiie  royal  observato* 
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ry  ( A)  ;  and,  allowance  being  maile  for  the  error  of 


M^dm  the  clock,  iu  right  asceasien  was 

ofUe 
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Add  the  time  that  the  moon^a  semi- 
diameter  took  to  pass  the  meridian  o 


H. 

12 


ftf. 

35 


Sec. 
18.22 

8.38 


Right  ascension  of  the  moon^s  centre  12     36     26.6 

On  a  meridian  (/8)  far  to  the  west- 
ward, the  transit  of  the  moon^R  first  limb 
vas  obserircd  the  same  day,  and  being 
reduced  to  the  centre,  its  right  ascen- 
sion was  -         -         -         -  '*     47     5^*7 


Increase  of  right  ascension  between 
A  and  /8.  -  -  -         - 

The  increase  of  the  moon's  right  as- 
cension in  1 2  hours  apparent  time  per 
The  Nautical  Almanack  was 

The  increase  of  the  sun's  in  the  same 
time         .         -         -         -         . 


XX 

26 

X 


30.1 

3 

49.65 


Difference  -  -  -  o     24     13.35 

And  1 2  hours  minus  this  diflference  is  =  1 1  h.  35  m. 
46.65  sec.  i  therefore,  as  26  m.  3  sec.  :  11  h.  35  m. 
4665  sec. ::  11  m.  30.1  sec. :  to  5  h.  7  m.  12  sec.  the 
correct  difference  of  longitude  between  A  and  fi, 

Bj  reducing  the  three  terms  to  seconds,  and  nsing 
logarithms,  the  operation  is  much  shortened. 

In  a, book  published  by  Mr  Mackay  on  longitude 
about  15  or  16  years  ago,  there  is  a  rule  given,  and 
also  an  example,  for  finding  the  difference  of  longitude 
^t  land  from  the  transits  of  the  moon,  but  no  demon* 
stration.  The  rule,  when  divested  of  its  high-sounding 
enunciation,  runs  thus : 

Ab  the  increase  of  the  moon's  right  ascension  in  1 2 
lionrs  apparent  time  :  is  to  1 80*  : :  so  is  any  other  ob- 
ierred  increase  between  two  meridians  :  to  their  differ- 
ence of  longitude.  It  follows  from  this,  that  the  moon 
as  well  as  the  sun  would,  in  1 2  hours  apparent  time, 
pass  over  an  arc  of  180^,  although  the  apparent  mo- 
tion of  the  moon  to  the  westward  in  12  hours,  or  180^ 
«f  space,  be  less  than  that  of  tbe  sdn  by  six  n^  seven 
degrees ;  and  so  much  error  would  this  method  pro- 
duce, if  the  two  places  differed  about  180*  in  longi- 
tude* 

The  above  example,  wrought  according  to  Mac- 
kay's  role,  would  come  out  thus  : 

H»  M.   See. 

At  26  m.  3 sec. :  I2h. ::  II m.  30.x sec.  to  5  17  53.7 

Bot  the  comet  difference  as  above  is       5712 


Error        .        •        .        -         .  o  10  41.7 

which  amounts  to  more  than  27^,  or  150  miles,  in  a 
difference  of  longitude  little  exceeding  five  hours. 

Mr  Edward  Figot  adopts  the  very  same  rule  for  de- 
termining the  difference  of  longitude  between  Green- 
wich and  York,  and  states  tbe  result  in  the  Philoso- 
phical Transactions  for  1785,  p.  417. 

Mr  Vince  has  inserted  this  rule  and  example  in  his 
Treatise  of  Practical  Astronomy  \  but  we  have  to  re- 
gret that  they  were  not  accompanied  with  a  strict  de- 
monstration. 

The  Rev.  Mr  WolIastoD,  In  the  appendix  to  his 
Vol.  hi.  Part  !•  t 
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Fasciculus  Astronomtcus,  published  two  or  three  years  Apparent 
ago,  has  given  a  rule,   without  demonstration  or  ex-    Motions 
ample,  for  finding  the  difference  of  longitude  from  the  o^^J^^j- 
moon's   trausits,  which   produces   tbe   same  error  as    s^i^t. 
Mackay's   and   Pigot's,  although   worded  differently 
from  theirs.    Mr  Wollaston  makes  the  first  term  of  his 
proportion  apparent,  and  the  third  mean  time}   this 
renders  the  result  erroneous.     Since  the  motions  of  the 
sun,  moon,   and  planets   are  computed   for  apparent 
time,  and  given  so  in  tbe  Nautical  Almanack,  mean 
time   is  not  at  all  requisite  for  resolving  the  difference 
of  longitude  either  at  sea  or  at  land.      We  shall  there- 
fore endeavour  to  apply  Mr  Wollaston's  rule,  accord- 
ing to  its  literal  meaning,  for  finding  the  difference  of 
longitude  from  the  above  observations. 

The  right  ascension  of  tbe  moon's  centre  on  the  me- 
ridian of  Greenwich  being  known,  we  can  easily  de« 
duce  the  mean  and  apparent  time  corresponding  to  it  j 
and  in  like  manner  the  mean  and  apparent  time  at  the 
distant  meridian  /S.  The  apparent  and  mean  time  of 
the  transits  of  the  moon's  centre  over  the  meridians  of 
A  and  /0,  when  strictly  computed,  were  as  follows : 

Apparent  Time.     Mean  Tmum 
H.  Mr.     Seo 

At  A  -  -r  II     26     47.81 

At/8  .         .  II  37  29.5 


H.  M.  See. 
'«  28  33.5 
II  39  II.4 


o  xo  41.69      o  10  37.9 


26    3 


49.65 


Time  later  at  /8  than  at  A 

From  the  increase  of 
the  moon's  right  ascen- 
sion in  1 2  hours 

Subtract  the  increase 
of  the  sun's  right  ascen- 
sion in  that  time 

The  moon's  retarda« 
tion  in  12  hours         -  ^4     ^3*35 

Then,  "  As  twice  the  moon's  retardation  in  x  2 
hours   :   is  to  24  hours  :: 

'*  So  is  the  mean  time  later  at  ^  than  at  A  :  to  the 
difference  of  longitude  west  from  A." 

After  doubling  24  m.  13.25  sec.  and  also  12,  which 
Is  totally  unnecessary,  as  the  result  would  be  the  same 
if  they  stood  single,  we  state  the  following  proper- 
tion : 

As  48  m.  26.7  sec.  :  34  h.  ::  10  m.  37.9  sec.  to  5  h. 
15  m.  1.3  sec.  the  difference  of  longitude  between  A 
and  /3. 

But  as  the  third  term  is  improperly  reduced  to  mean 
time,  we  shall  take  the  apparent  time  above  found, 
and  then  48  m.  26.7  sec.  :  24  h.  ::  10  m.  4X.69  sec.  to 
5  h.  17  m.  53.7  sec. }  tbe  same  as  results  from  Mac- 
kay's and  Pigot's  rules. 

We  shall  only  remark,  that  5  h.  17  m.  53.7  sec.  is 
the  apparent  time  that  the  moon  took  in  passing  from 
the  meridian  of  A  to  tbe  meridian  of  ^ ;  but  from  what 
has  been  demonstrated,  the  apparent  time  at  /8  will  be 
equal  to  the  difference  between  the  increase  of  the  sun^s 
and  moon's  right  ascension  in  that  interval  of  apparent 
time  \  for  Dfi,  or  24  m.  13*35  sec.  is  the  diffierence 
for  12  hours,  and  therefore  by  proportion  }/8,  or  10  m. 
41.69 sec.  will  be  the  difference  for  5  h.  17  m.  53.7 sec; 
subtracting  the  former  from  the  latter,  we  have  5  h. 
7  m.  12  sec.  tbe  difference  of  longitade  as  before,  and 
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Appwent  a  clear  proof  that  the  authors  above  mentioned  have 
^   Motiont   omitted  to  deduct  the  apparent  time  at  the  distant  place 
of  the     Qj.  station  /S,  from  the  apparent  time  at  Greentfich. 
Bodiet/       '^  ^^^7  important  fact  relative  to  the  earth  has  been 
*       ^       '  ascertained  hj  astronomers,  namely,  that  the  weight  of 
bodies  does  not  continue  the  same  when  carried  to  dif- 
ferent parts  of  it.     It  is  impossible  to  ascertain  this  va** 
riation  by  the  balance,  because  it  affects  equally  the 
bodies  weighed  and  the  weight  by  which  we  estimate 
its  gravity.     But  the  pendulum  affords  a  certain  me* 
thod  of  detecting  every  such  change ;  because  the  num- 
ber of  oscillations  made  by  a  given    pendulnm  in  a 
given  time  depends  upon  the  force  of  gravibr.     The 
smaller  that  force,  the  fewer  vibrations  will  it  make. 
Therefore,  if  the  force  of  gravity  diminish,  the  pendulnm 
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will  move  slower ;  if  it  decreases,  it  will  oscillate  with  Ainnra 
more  celerity.  In  different  pendulums  the  slowness  of  Motioi 
vibration  is  proportional  to  the  length  of  the  pendulum  :  ^^  ^ 
If  a  pendulnm  be  lengthened  it  moves  slower,  if  it  be  ^^^' 
shortened  it  moves  swifler  than  before.  Mr  Richer 
in  m  voyage  made  to  Cayenne,  found  that  the  pendtK 
lum  of  his  clock  did  not  vibrate  so  frequently  there,  as 
it  did  when  at  Paris ;  but  that  it  was  necesdar j  to  short- 
en  it  by  about  the  eleventh  part  of  an  inch  to  make  it 
vibrate  in  exact  seconds.  The  nearer  the  equator  a  pen* 
dulum  is  placed  it  vibrates  the  slower,  the  nearer  the 
pole  it  is  placed  it  vibrates  the  faster.  Hence  it  fol- 
lows that  the  force  of  gravity  is  greatest  at  the  poles^ 
and  that  it  gradually  diminishes  as  we  approach  the 
equator,  where  it  is  smallest. 


PART  III.  OF  THE  REAL  MOTIONS  OF  THE  HEAVENLY  BODIES. 


WE  have  now  enumerated  and  explained  the  ap- 
fiarent  motions  of  the  heavenly  bodies.  Nothing  can 
appear  more  intricate  and  perplexed,  or  more  remote 
from  what  w«  are  accustomed  to  consider  as  the  sim* 
plicity  of  nature.  Hence  mankind  have  in  all  ages 
been  tempted  to  consider  them  as  merely  apparent,  and 
not  real  j  and  the  object  of  astronomers  has  always  been 
to  detect  the  real  motions  of  the  heavenly  bodies  firom 
those  which  they  exhibit  to  the  eye  of  a  spectator  on 
the  earth.  Neither  industry  nor  address  was  spared  to 
gain  this  desirable  end.  Hypothesis  was  formed  after 
hypothesis  ;  every  new  supposition  was  a  step  towards 
the  troth  ',  and  kt  last  the  real  motions  have  not  only 
been  ascertained  but  demonstrated  in  the  most  satisfac- 
tory manner.  It  shall  be  our  object  in  this  part  of  our 
treatise  to  lay  before  oor  readers  the  result  of  these  dis- 
coveries. 

Chap.  I.  Of  tie  Rotation  of  tie  Earth. 

We  find  that  the  sun,  and  those  planets  on  which 
there  are  visible  spots,  turn  round  their  axis :  for  the 
spots  move  regularlj  over  their  disks  (b).    From  hence 
we  may  reasonably  conclude,  that  the  other  planets  on 
which  we  see  no  spots,  and  the  earth,  which  is  likewise 
a  planet,  have  such  rotations.     But  being  incapable  of 
leaving  the  earth,  and  viewinur  it  at  a  distance,  and  its 
rotation  being  smooth  and  uniform,  we  can  neither  see 
3^  j       it  move  on  its  axis  as  we  do  the  planets,  nor  feel  our- 
Atgvment   selves  affected  by  its  motion.     Yet  there  is  one  effect  of 
fsr  the        such  a  motion,  which  will  enable  u6  to  judge  with  cer- 
2^™J.*  "^tainty  whether  the  earth  revolves  on  its  axis  or  not. 
iu  ipheroi-  -^^^  globes  which  do  not  turn  round  their  axis  will  be 
dalfigmv.  perfect  spheres,  on  account  of  the  equality  of  the  weight 
of  bodies  on  their  surfaces  \  especially  of  the  fluid  parts. 
But  all  globes  which  turn  on  their  axis  will  be  oblate 
spheroids  \  that  is,  their  surfaces  will  be  higher  or  far- 
ther from  the  centre  in  the  equatorial  than  in  the  po- 
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lar  regions  c  for  as  the  equatorial  parts  move  quickest^ 
they  will  recede  farthest  from  the  axis  of  motion,  and 
enlarge  the  equatorial  diameter.  That  our  earth  is 
really  of  this  figure,  is  demonstrable  from  the  unequal 
vibrations  of  a  pendulum,  and  the  unequal  lengths  of 
degrees  in  different  latitudes.  Since  then  the  earth  is 
higher  at  the  equator  than  at  the  poles,  the  sea,  which 
naturally  runs  downward,  or  towarda  the  places  which 
are  nearest  the  centre,  would  run  towards  the  polar  re- 
gionSy  and  leave  the  equatorial  parts  dry,  if  the  cen- 
trifugal force  of  these  parts,  by  which  the  waters  were 
carried  thither,  did  not  keep  them  from  returning. 
The  earth*8  equatorial  diameter  is  36  miles  longer  than 
its  axis. 

Bodies  near  the  poles  are  heavier  than  those  towards  ^^'il^  ^ 
the  equator,  because  tliey  are  nearer  the  earth's  centre^  bodiei 
where  the  whole  force  of  the  earth^s  attraction  is  accu-uiereaiei 
mulated.     They  are  also  heavier,  because  their  centri-^|^|!'^*'^* 
fugal  force  is  less,  on  account  of  their  diurnal  motion^ 
being  slower.     For  both  these  reasons,  bodies  carried 
from    the   poles  towards  the   equator  gradually   lose 
their  weight.     Experiments  prove,  that  a  pendoluoi 
which  vibrates  seconds  near  the  poles  vibrates  slower 
near  the  equator,  which  shows  that  it  is  lighter  or  less 
attracted  there.     To  make  it  oscillate  in  the  same  time 
it  is  found  necessary  to  diminish  its  length*     By  com- 
paring  the  different  lengths  of  pendulums   swinging 
seconds  at  the  equator  and  at  London,  it  is  found 
that  a  pendulum  must  be  2t\^^  lines  shorter  at  the 
equator  tlian  at  the  poles.    A  line  is  a  twelfth  part  of 
«n  inoh. 

If  the  earth  turned  round  its  axis  in  84  miaotes  43 
seconds,  the  centrifugal  force  would  be  equal  to  the 
power  of  gravity  at  the  equator  \  and  all  bodies  there 
would  entirely  lose  their  weight.  If  the  earth  revolved 
quicker,  they  would  all  fly  off  and  leave  it. 

A  person  on  the  earth  can  no  more  be  sensible  of  its 
undisturbed  motion  on  its  axis,  than  one  in  the  cabin 

of 


(b)  This,  however,  must  be  understood  with  some  degree  of  limitation,  as  will  evidently  appear  from  what 
yojk  hseo.  already  said  concerning  the  variable  motign  both  of  the  spots  of  the  sun  and  planets. 
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ILmI  of  a  sbip  on  smootti  water  can  l>e  sensible  of  the  sbip^s 
i«tioM  oMytioDy  when  it  turns  gently  and  uniformly  round.  It 
^  ^  is  therefore  no  argument  against  the  earth^s  diurnal  mo* 
S^yy  tion  that  we  do  not  feel  it  ^  nor  is  the  apparent  revolu- 
.  tjoos  of  the  celestial  bodies  every  day  a  proof  of  the  rea* 

Uiy  of  these  oiotions  }  for  whether  we  or  they  reTolvCy 
the  appearance  is  the  very  same.  A  person  looking « 
thioogfa  the  cabin  windows  of  a  ship,  as  strongly  fancies 
the  objects  on  land  to  go  round  when  the  ship  turns  as 
if  they  were  actually  in  motion. 
Sgi^sBo-  ^  ^®  could  tran^ate  oorselTcs  from  planet  to  planet^ 
in  proved  we  should  still  find  that  ihe  stars  would  appear  of  the 
nm  the  same  magnitudes,  and  at  the  ^me  distances  from  each 
*^*"'***' other,  as  they  do  to  us  here  i  because  the  width  of  the 
^^^.  remotest  plaoet^s  orbit  bears  no  sensible  proportion  to 
tf  phaetathe  distance  of  the  stars.  But  then  the  heavens  would 
teem  to  revolve  about  very  different  axes  j  and  conse* 
quently,  those  quiescent  points,  which  are  our  poles  in 
the  heavens,  would  seem  to  revolve  about  other  points, 
which,  though  apparently  in  motion  as  seen  from  the 
earth,  would  be  at  rest  as  seen  from  any  other  planet* 
Thus  the  axis  of  Venus,  which  lies  at  right  angles  to 
the  axis  of  the  earth,  woold  have  its  motionless  poles 
in  two  opposite  points  of  the  heavens  lying  almost  in 
our  equinoctial,  .where  the  motion  appears  quickest, 
because  it  is  seemingly  performed  in  the  greatest  circle  2 
and  the  very  poles,  which  are  at  rest  to  us,  have  the 
quickest  motion  of  all  as  seen  from  Venus.  To  Mars 
and  Jupiter  the  heavens  appear  to  turn  round  with 
very  different  velocities  on  the  same  axis,  whose  poles 
are  about  23!  degrees  from  ours.  Were  we  on  Jupi- 
ter, we  should  be  at  first  amaxed  at  the  rapid  motion  of 
the  heavens  ;  the  sun  and  stars  going  round  in  9  hours 
56  minutes.  Could  we  go  from  thence  to  Venus,  we 
should  be  as  much  surprised  at  the  slowness  of  the  hea- 
venly motions }  the  sun  going  but  once  round  in  584 
hours,  and  the  stars  in  540.  And  could  we  go  from 
Venus  to  the  moon,  we  should  see  the  heavens  turn 
round  with  a  yet  slower  motion ;  the  son  in  708  hours^ 
the  stars  in  655.  As  it  is  impossible  these  various  cir^^ 
cumvolotions  in  such  different  times,  and  on  such  dif- 
ferent axes,  can  be  real,  so  it  is  unreasonable  to  suppose 
the  heavens  to  revolve  about  our  earth  more  than  it 
does  about  any  other  planet.  When  we  re^t  on  the 
Vast  distance  of  the  fixed  stars,  to  which  190,000,000 
of  miles,  the  diameter  of  the  earth^s  orbit,  is  but  a 
point,  we  are  filled  with  amazement  at  the  immensity 
of  the  distance.  But  if  we  try  to  frame  an  idea  of 
the  extreme  rapi4ity  with  which  the  stars  must  move, 
if  they  move  round  the  earth  in  24  hours,  the  thought 
becomes  so  much  too  big  for  our  imagination,  that  we 
can  no  more  conceive  it  than  we  do  infinity  or  eternity. 
If  the  sun  was  to  go  round  the  earth  in  24  hours,  he 
must  travel  npwards  of  300,000  miles  in  a  minute:  but 
the  stars  being  at  least  400,000  times  as  far  firom  the 
son  as  the  sun  is  from  us^  those  about  the  equator  must 
faove  400,000  times  as  quick.  And  all  this  to  serve 
iio  other  purpose  than  what  can  be  as  fully  and  much 
Aiore  simply  obtained  by  the  earth's  turning  round 
eastward  as  on  an  axis,  every  24.  hours,  causing  there* 
by  an  apparent  diurnal  motion  of  the  sun  Westward, 
and  bringing  about  the  alternate  returns  of  day  and 
night. 

As  to  the  common  objections  against  the  earth^s 
flMitioo  OB  its  axis,  they  are  all  easily  answered  and  set 
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aside.  That  it  may  turn  without  being  seen  or  felt  Real 
by  us  to  do  so,  has  been  already  shown.  But  soma  Motioni 
are  apt  to  imagine,  that  if  the  earth  turns  eastward  (as  <^^  ^^^ 
it  certainly  does  if  it  turns  at  all),  a  ball  fired  pcrpen-  q^^J^,^ 
dicularly  upward  in  the  air  must  fall  considerably  west- 
ward of  the  place  it  was  projected  from.  The  objec* 
tion  which  at  first  seems  to  have  sopie  weight,  will  be 
found  to  have  none  at  all,  when  we  consider  that  the 
gun  and  ball  partake  of  the  earth's  motion  )  and  there* 
fore  the  ball  being  carried  forward  with  the  air  as 
quick  as  the  earth  and  air  turn,  must  fall  down  on  the  * 
same  place.  A  stone  let  fall  from  the  top  of  a  main- 
mast, if  it  meets  with  no  obstacle,  falk  on  the  deck  as 
near  the  foot  of  the  mast  when  the  ship  sails  as  when  it 
does  not.  If  an  inverted  bottle  full  of  liquor  be  hung 
up  to  the  ceiling  of  the  cabin,  and  a  small  bole  be  made 
in  the  cork,  to  let  the  liquor  through  on  the  floor,  the 
drops  will  fall  just  as  fiir  forward  on  the  floor  when  the 
ship  sails  as  when  it  is  at  rest.  And  gnats  or  flies  can 
as  easily  dance  among  one  another  in  a  moving  cabin 
as  in  a  fixed  chamber.  As  for  those  Scripture  expres«> 
sions  which  seem  to  contradict  the  earth's  motion,  this 
general  answer  may  be  made  to  them  all,  viz.  it  is 
plain  from  many  instances,  that  the  Scripture^  were  ne- 
ver intended  to  instruct  us  in  philosophy  or  astronomy  $ 
and  therefore  on  those  subjects  expressions  are  not  al« 
ways  to  be  taken  in  the  literal  sense,  but  for  the  roost 
part  as  accommodated  to  the  common  apprehensions 
of  mankind.  Men  of  sense  in  all  ages,  when  not  treat- 
ing of  the  sciences  purposely,  have*  followed  this  me-^ 
thod  :  and  it  would  be  in  vain  to  follow  any  other  in 
addressing  ourselves  to  the  vulgar,  or  bulk  of  any  com* 
munity. 

Chap.  II.  Of  the  Revolution  of  tbi  FlaneU  round 

tbi  Sun. 

The  apparent  motions  of  the  planets  lead  us  to  con* 
elude  that  they  all  move  in  orbits  nearly  circular  round 
the  sun,  while  the  sun  moves  round  the  earth :  that  the 
orbits  of  Venus  and  Mercury  are  neafer  the  sun  than 
the  earth  \  but  the  orbits  of  the  other  planets  include 
the  earth  within  them.  All  the  apparent  motions  are 
reconcilable  to  this  opinion,  and  lead  us  to  form  it.  It 
removes  all  the  inexplicable  intricacy  of  their  apparent 
motions. 

But  the  earth  itself  is  a  planet,  and  bears  a  very  exact 
resemblance  to  the  rest.  Shall  we  suppose  all  the  other 
planets  to  revolve  round  the  sun  while  it  alone  remains 
stationary  ?  Or  shall  we  suppose  that  the  eartb,  like  the 
other  planets,  revolves  round  the  sun  in  the  course  of  a 
year  ?  The  phenomena  in  both  cases  will  be  exactly  the 
same,  but  the  motion  of  the  earth  will  reduce  the  whole 
system  to  the  matest  simplicity,  whereas  the  motion  of 
the  sun  carrying  with  it  the.  revolving  planets  would 
leave  the  whole  complicated  and  involved.  Various 
opinions  on  this  subject  have  been  maintained  by  astro- 
nomers. 

Concerning  the  opinion  of  the  very  first  astronomers 
about  the  system  of  nature,  we  are  necessarily  as  igno- 
rant as  we  are  of  those  astronomers  themselves.  \^  hat- 
ever  opinions  are  handed  down  to  us,  must  be  of  s  vast^ 
ly  later  date  than  the  introduction  of  astronomy  a- 
mong  mankind.  If  we  may  haxard  a  conjecture,  how- 
ever, we  are  inclined  to  think  that  the  first  opinions 

M  2  on 


92 


ASTRONOMY. 


Part  in. 


Real      on  this  subject  were  moch  more  just  than  those  that 
Motiofit    were  held  afterwards  for  many  ages*     We  are  told 
of  tbf>     that  Pythagoras  maintained  the  motion  of  the  earth, 
^^.^^  which   is  now  universally  believed,  but  at  that  time 
'  appears  to  have  been  the  opinion  of  only  a  few  detach- 

279       ed  individuals  of  Greece.     As  the  Greeks  borrowed 
PythafTore-  many  things  from  the  Egyptians,  and  Pythagoras  had 
an  ijrsum.  travelled  into  Egypt  and  Phenice,  it  is  probable  he 
might   receive    an   account   of    this   hypothesis   from 
thence  :    but   whether   he   did   so   or   not,    we   have 
now  no  means  of  knowing,  neither  is  it  of  any  tm« 
portance  whether  he  did  or  not.     Certain  it  is,  how- 
ever,  that  this  opinion  did  not  prevail  in  his  days,  nor 
for  many  ages  after.   In  the  second  century  after  Christ, 
the  very  name  of  the  Pythagorean  hypothesis  was  8ap« 
180'      pressed  by  a  system  erected  by  the  famous  geographer 
Suppressed  and  astronomer   Claudius  Ptolemseus.      This  system, 
by  the  Pto-  which  Commonly  goes  by  the.  name  of  the  Ptolemaic^ 
lemaic.       jj^  jjeems  not  to  have  originally  invented,  but  adopted 
as  the  prevailing  one  of  that  age  \  and  perhaps  made 
it  somewhat  more  consistent  than  it  was  before.     He 
supposed  the  earth  at  rest  in  the  centre  of  the  universe. 
Round  the  earth,  and  the  nearest  to  it  of  all  the  hea- 
venly bodies,  the  moon  performed  its  monthly  revolu- 
tions.    Next  to  the  moon  was  placed  the  planet  Mer- 
cury \  then  Venus  \  and  above  that  the  sun,  Mars,  Ju- 
piter, and  Saturn,  in  their  proper  orbits  \   then    the 
sphere  of  the  fixed  stars  \  above  these,  two  spheres  of 
-  what  he  called  crystalline  heavens ;  above  tliese  was 
the  primuni  mobile,  which,  by  turning  round  once  in 
24  hours,  by  some  unaccountable  means  or  other,  car- 
ried all  the  rest  along  with  it.   This  primum  mobile  was 
encompassed  by  the  empyrean  heaven,  which  was  of  a 
cubic  form,  and  the  seat  of  angels  and  blessed  spirits. 
Besides  the  motions  of  all  the  heavens  round  the  earth 
once  in  24  hours,  each  planet  was  supposed  to  have  a 
particular  motion  of  its  own  \  the  moon,  for  instance, 
once  in  a  month,  performed  an  additional  revolution, 
tSi       the  sun  in  a  year.  Sec.     See  fig.  98. 
Ptolemy's        It  is  easy  to  see,  that,  on  this  supposition,  the  con- 
tjttem  in-   fused  motions  of  the  planets  already  described  could 
iaffiGienL    p^yg^  [,g  accounted  for.    Had  they  circulated  uniform- 
ly round  the  earth,  their  apparent  motion  ought  always 
to  have  been  equal  and  uniform,  without  appearing 
either  stationary  or  retrograde   in  any  part  of  their 
courses.     In  consequence  of  this  objection,  Ptolemy 
was  obliged  to  invent  a  great  number  of  circles,  inter- 
fering with  each  other,  which  he  called  epicycles  and 
eccentrics-   These  proved  a  ready  and  effectual  salvo  for 
all  the  defects  of  his  system  ;  as,  whenever  a  planet  was 
deviating  from  the  course  it  ought  on  his  plan  to  have 
followed,  it  was  then  only  moving  in  an  epicycle  or  an 
eccentric,  and  would  in  due  time  fall  into  its  proper 
path.     As  to  the  natural  causes  by  which  the  planets 
were  directed  tomove in  these  epicycles  and  eccentrics, 
it  is  no  wonder  that  he  found  himself  much  at  a  loss, 
and  was  obliged  to  have  recourse  to  divine  power  for 
an  explanation,  or,  in  other  words,  to  own  that  his 
«8i       system  was  unintelligible. 
Pjthaf^         This  system  .continued  to  be  in  vogue  till  the  begin- 
rtan  ijitea ning  of  the  i6th  century,  when  Nicolans  Copernicus, 
reviTcd  by  |^  native  of  Thorn  (a  city  of  Regal  Prussia),  and  a  man 
Copcraicii.  ^£  great  abilities,  began  to  try  whether  a  more  satis- 
factory manner  of  accounting  for  the  apparent  motions 
of  ^tbe  heavenly  bodies  could  not  be  obtained  than  was 
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afforded  by  the  Ptolemaic  hypothesis.  He  had  recourse 
to  every  author  upon  the  subject,  to  see  whether  any  had 
been  more  consistent  in  explaining  the  irregular  mc»* 
tions  of  the  stars  than  the  mathematical  schools  :  but  he  SHj!^ 
received  no  satisfaction,  till  be  found  first  from  Cicero, 
that  Nicetast  the  Syracusan  had  maintained  the  motioD 
of  the  earth }  and  next  from  Plutarch,  that  others  of 
the  ancients  had  been  of  the  same  opinion.  Front  tbe 
small  hints  he  could  obtain  from  the  ancients,  Copcmi* 
cus  then  deduced  a  most  complete  system,  capable  of 
solving  every  phenomenon  in  a  satisfactory  manner. 
From  him  his  system  hath  ever  afterwards  been  called 
the  Copemican^  and  is  represented  fig.  99*  Hero  the 
sun  is  supposed  to  bo  in  the  centre  ;  next  him  revolveo 
the  planet  Mercury  ^  then  Venus  y  next,  tbe  Earthy 
with  the  Moon  :  beyond  these,  Mars,  Jupiter,  and  Sa- 
turn J  and  far  beyond  the  orbit  of  Saturn,  he  supposed 
the  fixed  stars  to  be  placed,  which  foraned  the  booiid- 
aries  of  the  visible  creation. 

Though  this  hypothesis  afforded  the  only  natnral  and 
satisfactory  solution  of  the  phenomena  which  so  mocb*?*^ 
perplexed  Ptolemy^s  system,  it  met  with  great  opposi- 
tion at  first  'y  which  is  not  to  be  wondered  at,  consider* 
ing  the  age  in  which  he  lived.  Even  the  famous  astro* 
nomer  Tyclio  Brabe  could  never  assent  to  the  earth's 
motion,  which  was  the  foondation  of  Copemicus'a 
scheme.  He  therefore  invented  another  system,  where- F]^  100^ 
by  he  avoided  the  ascribing  of  motion  to  the  earth, 
and  at  the  same  time  got  clear  of  the  difficulties  with 
which  Ptolemy  was  embarrassed.  In  this  system,  the 
earth  was  supposed  the  centre  of  the  orbits  of  the  sua 
and  moon  ;  but  the  sun  was  supposed  to  be  the  centra 
of  the  orbits  of  the  five  planets  ;  so  that  tbe  sun  with 
all  the  planets  were  by  Tycbo  Brahe  supposed  to  turn 
round  the  earth,  in  order  to  save  the  motion  of  the 
earth  round  its  axis  once  in  24  hours.  This  system  was 
never  much  followed,  the  superiority  of  the  Copernicaa 
scheme  being  evident  at  first  sight. 

The  sun  is  so  immensely  bigger  and  heavier  than  tbe 
earth,  that,  if  he  was  moved  out  of  his  place,  not  oely 
the  earth,  but  all  the  other  planets,  if  they  were  united 
into  one  mass,  would  be  carried  along  with  the  sun  as 
the  pebble  would  be  with  the  mill-stone.  ^| . 

By  considering  the  law  of  gravitation,  which  takes  Fron  the 
place  throughout  the  solar  system,  in  another  light,  it  propoftioi^ 
will  be  evident  that  the  earth  moves  round  the  sun  in  a  **  dtMtm 
year,  and  not  the  sun  round  the  earth.  It  has  been  Sf/**^^ 
observed,  that  the  power  of  gravity  decreases  as  the 
square  of  tbe  distance  increases  ;  and  from  this  it  fol* 
lows  with  mathematical  certainty,  that  when  two  or 
more  bodies  move  round  another  as  their  centre  of  mo- 
tion, the  squares  of  their  periodic  times  will  be  to  one 
another  in  the  same  proportion  41s  the  cubes  of  their 
distances  from  the  central  body.  This  holds  precise!/ 
with  regard  to  tbe  planets  round  the  sun,  and  the  sa* 
tellites  round  the  planets  ^  the  relative  distances  of  all 
which  are  well  known.  But,  if  we  suppose  the  sun  te 
move  round  the  earth,  and  compare  its  period  with  the 
moon^s  by  the  above  rule,  it  will  be  foond  that  tbe 
sun  would  take  no  less  than  173.510  days  to  move 
round  the  earth ;  in  which  case  our  year  would  be  475 
times  as  long  as  it  now  is.  To  this  we  may  add,  that 
the  aspects  of  increase  and  decrease  of  the  planets,  the 
times  of  their  seeming  to  stand  still,  and  to  move  direct 
and  retrograde,  answer  precisely  to  the  earth^s  motion  ^ 
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Hf^     bat  not  at  all  to  the  lon^s  ivitboot  Ititrodaciog  the  most 
abiard  and  monstrous  suppositions,  which  would  destroy 
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•f^     all  bannony,    order,    and  simplicity,    in  the   system. 
^^!*|T?'^'  MoreoTcr,  if  the  earth  be  supposed  to  stand  still,  and 
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the  stars  to  rerolve  in  free  spaces  about  the  earth  in  24 
hours,  it  18  certain  that  the  forces  by  which  the  stars 
revolTe  in  their  orbits  are  not  directed  to  the  earth,  but 
to  the  centres  of  the  several  orbits  j  that  is,  of  the  se- 
veral parallel  circles  which  the  stars  on  diflferent  sides 
of  the  equator  describe  every  day ;  and  the  like  infe- 
rences may  be  drawn  from  the  supposed  diurnal  mo- 
tion of  the  planets,  since  they  are  never  in  the  equinoc- 
tial but  twice  in  their  courses  with  regard  to  the  starry 
heavens.  But,  that  forces  should  be  directed  to  no 
central  body,  on  which  they  physically  depend,  but 
to  innumerable  imaginary  points  in  the  axis  of  the 
earth  produced  to  the  poles  of  the  heavens,  is  an  hypo- 
thesis too  absurd  to  be  allowed  of  by  any  rational 
creature.  And  it  is  still  more  absurd  to  imagine  that 
these  forces  should  increase  exactly  in  proportion  to 
the  distances  from  this  axis ;  for  this  is  an  indication 
of  an  increase  to  infinity  ;  whereas  the  force  of  attrac- 
tion is  found  to  decrease  in  receding  from  the  fountain 
from  whence  it  flows.  But  the  farther  any  star  is  from 
the  quiescent  pole,  the  greater  must  be  the  orbit  which 
it  describes;  and  yet  it  appears  to  go  round  in  the  same 
time  as  the  nearest  star  to  the  pole  does.  And  if  we 
take  into  consideration  the  twofold  motion  observed  in 
the  stars,  one  diurnal  round  the  axis  of  the  earth  in  24 
hours,  and  the  other  round  the  axis  of  the  ecliptic  in 
25,920  years,  it  would  require  an  explication  of  suoh 
a  perplexed  composition  of  forces,  as  could  by  no  means 
be  reconciled  with  any  physical  theory. 

The  strongest  objections  that  can  be  made  against 
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^1^  ^^  the  earth^s  motion  round  the  sua  is,  that  in  opposite 
pofnts  of  the  earth's  orbit,  its  axis,  which  always  keeps 
a  parallel  direction,  would  point  to  different  fixed  stars  j 
which  is  not  found  to  be  fact.  But  this  objection  is 
easily  removed,  by  considering  the  immense  distance  of 
the  stars  in  respect  of  the  diameter  of  the  earth's  orbit  i 
the  latter  being  no  more  than  a  point  when  compared 
to  the  former.  If  we  lay  a  ruler  on  the  side  of  a  table, 
and  along  the  edge  of  the  ruler  view  the  top  of  a  spire 
at  ten  miles  distance  \  then  lay  the  ruler  on  the  oppo- 
site side  of  the  table  in  a  parallel  situation  to  what  it  had 
before,  and  the  spire  will  still  appear^along  the  edge  of 
the  ruler ;  because  our  eyes,  even  when  assisted  by  the 
best  instruments,  are  incapable  of  distinguishing  so  small 
a  change  at  so  great  a  distance. 

Dr  Bradley,  our  late  astronomer-royal,  found  by  a 
m^B  dt-  iimg  series  of  the  most  accurate  observations,  that  there 
fnm  tbe     **  *  small  apparent  motion  of  the  fixed  stars,  occasioned 
•bvntioa  hy  the  aberration  of  their  light  j   and  so  exactly  an- 
•f  lj|ki.      sweriog  to  an  annual  motion  of  the  earth,  as  evinces 
the  same,  even  to  a  mathematical  demonstration.     Ho 
considered  this  matter  in  the  following  manner:    he 
imagined  CA,  fig.  10 1.  to  be  a  rsy  of  light  falling  per- 
pendicularly upon  the  line  BD  i  that,  if  the  eye  is  at 
rest  at  A,  the  object  must  appear  in  the  direction  AC, 
whether  light  be  propagated  in  time  or  in  an  instant; 
But  if  the  eye  is  moving  from  B  towards  A,  and  light 
is  propagated  in  time,  with  a  velocity  that  is  to  the 
velocity   of  the  eye  as  CA  to  BA ;   then  light  mo* 
ving  from  C  to  A,  whilst  the  eye  moves  from  B  to  A, 
that  particle  of  it  by  Ttkkk  the  object  will  be  discemod 
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when  the  eye  comes  to  A,  is  at  C  when  the  eye  is  at 
B.     Joining  the  points  BC,  he  supposed  tlie  line  CB 
to  be  a  tube,  inclined  to  the  line  BD  in  the  angle 
DBC,  of  such  diameter  as  to  admit  but  one  particle 
of  light.     Then  it  was  easy  to  conceive,  that  the  par- 
ticle of  light  at  C,  by  which  the  object  must  be  seen, 
when  the  eye,  as  it  moves  along,  arrives  at  A,  would 
pass  through  the  tube  BC,  if  it  is  inclined  to  BD,  in 
the  angle  DBC,  and  accompanies  the  eye  in  its  mo- 
tion from  B  to  A  J  and  that  it  could  not  come  to  the 
eye  placed  behind  such  a  tube,  if  it  had  any  other  in- 
clination to  the  line  BD.     If,  instead  of  supposing  CB 
so  small  a  tube,  we  imagine  it  to  be  the  axis  of  a  lar- 
ger }  then,  for  the  same  reason,  the  particle  of  light  at 
C  would  not  pass  through  the  axis,  unless  it  is  inclined^ 
to  BD  in  the  angle  CBD.     In  like  manner,  if  the  eye 
moved  the   contrary  way,   from  D  towards  A,   with 
the  same  velocity,  then  the  tube  must  be  inclined  in 
the  angle  BCD.     Although,  therefore,  the  true  or  real 
place  of  an  object  is  perpendicular  to  the  line  in  which, 
the  eye  is  moving,  yet  the  visible  place  will  not  be  so  ; 
since  that,  no  doubt,  must  be  in  the  direction  of  the 
tube  ^  but  the  difference  between  the  true  and  appa- 
rent place  will  be  cateris  paribus  greater  or  less,  ac- 
cording to  the  different  proportion  between  the  velo- 
city  of  light  and  that  of  the  eye.     So  that,  if  we  could 
suppose  that  light  was  propagated  in  an  instant,  then 
there  would  be  no  difference  between  the  real  and  vi^ 
si  hie  place  of  an  object,  although  the  eye  was  in  mo* 
tiou  \  for  in  that  case,  AC  being  infinite  with  vespect 
to  AB,  the  angle  ACB,    the  difference  between  the 
true  and  visible  place,  vanishes.     But  if  light  be  pro- 
pagated in  time,  it  is  evident,  from  the  foregoing  con- 
siderations, that  there  will  be  always  a  difference  be- 
tween the  real  and  visible  place  of  an  object,  unlesa 
the  eye  is  moving  either  directly  towards  or  from  the 
object.     And  in  all  cases  the  sine  of  the  difference  be- 
tween the  real  and  visible  place  of  the  object  will  be  to- 
the  sine  of  the  visible  inclination  of  the  object  to  the 
line  in  which  the  eye  is  moving,  as  the  velocity  of  the 
eye  is  to  the  velocity  of  light. 

He  then  shows,,  that  if  the  earth  revolve  round  the 
sun  annually,  and  the  velocity  of  light  be  to  the  velo- 
city of  the  earth's  motion*  in  its  orbit,  as  1000  to  i, 
that  a  star  really  placed  in  the  very  pole  of  the  ecliptie 
would,  to  an  eye  carried  along  with  the  earth,  seem 
to  change  Its  place  continually;  and,  neglec^ng  the 
small  difference  on  the  account  of  the  earth's  diurnal 
revolution  on  its  axis,  would  seem  to  describe  a  circle 
round  that  pole  every  way  distant  from  it  3^  9  so  that 
its  longitude  would  be  varied  through  all  the  points  of 
the  ecliptio  every  year,  but  its  latitude  would  alwaye 
remain  the  same.  Its  right  ascension  would  also  change  y 
and  its  declination,  according  to.  the  different  situation, 
of  the  son  with  respect  to  the  equinoctial  points,,  and. 
its  apparent  distance  from  the  north  pole  of-  the  equa- 
tor,  would  be  7'  kseat  the  autumnal  than  at  the  fernal 
equinox.  tSy 

By  calculating   emctly  the   quantity  of  aberration  Y^locHy  of 
of  the  fixed  stars  from  their  place,  he  found  that  light  ^^^^ 
came  from  the  svn  to  us  in  .&^  13"  \  so  that  its  velo*         .^ 
city  is  to  the  velocity  of  the  earth  in  its  orbit  as  xo,2oi'£rror»ie 
to  !•  the  ol»teii.». 

It  must  here  be  taken  notice  of,  however^  that  Mr^*tioa  •£. 
Nevil  Maakelyne,  in  attempting  to.  find  the  parallax  of '"^' 
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Sinus,  with  a  ten-feet  sector,  oWrved,  that  by  the  fric- 
tion of  the  plummet-line  on  the  pin  which  suspended  it, 
an  error  of  lo*',  20^,  and  sometimes  30",  was  committed. 
The  pin  was  tV  of  an  inch  diameter  ^  and  though  he  re- 
duced it  to  tfjf  of  an  inch,  the  error  still  amounted  to  3". 
All  observations,  therefore,  that  have  hitherto  been 
made  in  order  to  discover  the  parallax  of  the  fixed  stara 
are  to  be  disregarded. 

It  is  also  objected,  that  the  sun  seems  to  change  his 
place  daily,  so  as  to  make  a  tour  round  the  starry  hea- 
vens in  a  year.  Bat  whether  the  sun  or  earth  moves^ 
this  appearance  will  be  the  same  \  for  when  the  earth 
Is  in  any  part  of  the  heavens,  the  sun  will  appear  in 
t|ie  opposite.  And,  therefore,  this  appearance  can  be 
no  objection  against  the  motion  of  the  earth. 

It  IS  well  known  to  everj  person  who  has  sailed  on 
smooth  Water,  or  been  carried  by  a  stream  in  a  calm, 
that,  however  fast  the  vessel  goes  he  does  not  feel  its 
progressive  motion.  The  motion  of  the  earth  is  in- 
comparably more  smooth  and  uniform  than  that  of  a 
ship,  or  any  machine  made  and  moved  by  human  art  ^ 
and  therefore  it  is  not  to  be  imagined  that  we  can  feel 
its  motion. 

The  following  experiment  will  give  a  plain  idea  of 
the  diurnal  or  annual  motions  of  the  earth,  together 
with  the  different  length  of  days  and  nights,  and  all 
the  beautiful  variety  of  seasons,  depending  on  those 
motions. 

Take  about  seven  feet  of  strong  wire,  and  bend  it 
into  a  circular  form,  as  a  b  c  d,  which  being  viewed 
obliquely  appears  elliptical,  as  in  the  fignre.  Place  a 
lighted  candle  on  a  table  j  and  having  fixed  one  end  of 
a  silk  thread  K  to  the  north  pole  of  a  small  terrestrial 
globe  H,  about  three  inches  diameter,  cause  another 
person  to  hold  the  wire  circle,  so  that  it  may  be  paral- 
lel to  the  table,  and  as  high  as  the  flame  of  the  candle 
I,  which  should  be  in  or  near  the  centre.  Then  hav*^ 
ing  twisted  the  thread  as  towards  the  left  hand,  that 
by  untwistiftg  it  may  turn  the  globe  round  eastward, 
or  contrary  to  the  way  that  the  hands  of  a  watch  move, 
hang  the  globe  by  the  thread  within  this  circle,  aU 
most  contiguous  to  it }  and  as  the  thread  untwists,  the 
globe  (which  is  enlightened  half  round  by  the  candle 
as  the  earth  is  by  the  sun)  will  turn  round  its  axis,  and 
the  different  places  upon  it  will  be  carried  through  the 
light  and  dark  hemispheres,  and  have  the  appearance 
of  a  regular  succession  of  days  and  nights,  as  our  earth 
has  in  reality  by  such  a  motion.  As  the  globe  turns, 
move  your  hand  slowly,  so  as  to  carry  the  globe  round 
the  candle  according  to  the  order  of  the  letters  abed, 
keeping  its  centre  even  with  the  wire  circle  ^  and  you 
will  perceive,  that  the  candle,  being  still  perpendicular 
to  the  equator,  will  enlighten  the  globe  from  pole  to 
pole  in  its  whole  motion  round  the  circle ;  arid  that 
every  place  on  the  globe  goes  equally  through  the 
light  and  the  dark,  as  it  turns  round  by  the  untwist^ 
ing  of  the  thread,  and  therefore  has  a  perpetoal  equi- 
nox. The  globe  thus  turning  round,  represents  the 
earth  turning  round  its  axis :  and  the  motion  of  the 
globe  round  the  candle  represents  the  earth^s  annual 
motion  round  the  sun  *,  and  shows,  that  if  the  earth's 
orbit  had  no  inclination  to  its  axis,  all  the  days  and 
nights  of  the  year  would  be  equally  long,  and  there 
would  be  no  different  seasons.  Hence  also  it  appears 
why  the  planets  Mars  and  Jnpiter  have  a  perpetual 
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equinox,  namely,  because  tke  axis  is  perpendicular  to  k^^ 
the  plane  of  their  orbit,  as  the  thread  round  which  the  Metiooi 
globe  turns  in  this  experiment  is  perpendicular  to  the  ^^ 
plane  of  the  area  enclosed  by  the  wire.— But  now  de-  ^^^^^ 
sire  the  person  who  holds  the  wire  to  hold  it  obliquely 
in' the  position  ABCD,  raising  the  side  m  just  as  much 
as  he  depresses  the  side  |y,  that  the  flame  may  be  still 
in  the  plane  of  the  circle }  and  twisting  the  thread  aa 
before,  that  the  globe  may  turn  round  its  axis  the  same 
way  as  you  carry  it  round  the  candle,  that  is,  from 
west  to  east^  let  the  g^obe  down  into  the  lowermost 
part  of  the  wire  circle  at  if :  and,  if  the  circle  be  pro* 
perly  inclined,  the  candle  will  ^ine  perpendicularly 
on  the  tropic  of  Cancer  ^  and  the  frigid  zone,  lying 
within  the  arctic  or  north  polar  circle,  will  be  all  in 
the  ligbt,  as  in  the  figure ;  and  will  keep  in  the  light, 
let  the  globe  turn  round  its  axis  ever  so  often.  From 
the  equator  to  the  north  polar  circle,  all  the  places  have 
longer  days  and  shorter  nights }  but  from  the  equator 
to  the  south  polar  circle,  just  the  reverse.  The  sun 
does  not  set  to  any  part  of  the  north  frigid  zone,  as 
shown  by  the  candle's  shining  on  it,  so  that  the  motion 
of  the  globe  can  carry  no  place  of  that  zone  into  the 
dark ;  and  at  the  same  time  the  south  frigid  zone  is 
involved  in  darkness,  and  the  turning  of  the  globe 
brings  none  of  its  places  into  the  light.  If  the  earth 
were  to  continue  in  the  like  part  of  its  orbit,  the  son 
would  never  set  to  tlie  inhabitants  of  the  north  frigid 
fcone,  nor  rise  to  those  of  the  south.  At  the  equator  it 
would  be  always  equal  day  and  night;  and  as  places  are 
gradually  more  and  more  distant  from  the  equator  to- 
wards the  arctic  circle,  they  would  have  longer  days 
and  shorter  nights  ;  while  those  on  the  sooth  side  of  the 
equator  would  have  their  nights  longer  than  their  days. 
In  this  case,  there  would  be  continual  summer  on  the 
north  side  of  the  equator,  and  continual  winter  on  'the 
aouth  side  of  it. 

But  as  the  globe  turns  round  its  axis,  move  your 
band  slowly  forward,  so  as  to  carry  the  globe  from  H 
towards  E,  and  the  boundary  of  light  and  darkness 
will  approach  towards  the  north  pole,  and  recede  from 
the  south  pole ;  the  northern  places  will  go  through 
less  and  less  of  the  ligbt,  and  the  southern  places 
through  more  and  more  of  it  $  showing  how  the  north- 
em  days  decrease  in  length  and  the  southern  days  in- 
crease, whilst  the  globe  proceeds  from  H  to  £.  When 
the  globe  is  at  £,  it  is  at  a  mean  state  between  the 
lowest  and  highest  parts  of  its  orbit }  the  candle  is  di- 
rectly over  the  equator,  the  boundary  of  light  and  dark- 
ness just  reaches  to  both  the  poles,^  and  all  places  on 
the  globe  go  equally  through  the  light  and  dtak  hemi- 
spheres, showing  tbat  the  days  and  nights  are  then  equal 
at  all  places  of  the  earth,  the  poles  only  excepted  ;  for 
the  sun  is  then  setting  to  the  north  pole  and  rising  to 
the  south  pole. 

Continue  moving  the  globe  forward,  and  as  it  goes 
through  the  quarter  A,  the  north  pole  recedes  still  far- 
ther into  the  dark  hemisphere,  and  the  south  pole  ad- 
vances more  into  the  light,  as  the  globe  comes  nearer 
to  m  :  and  when  it  comes  there  at  F,  the  candle  is 
directly  over  the  tropic  of  Capricorn  j  the  days  are  at 
the  shortest  and  nights  at  the  longest,  in  the  northeni 
hemisphere,  all  the  way  from  the  equatw  to  the  arctic 
circle ;  and  the  reverse  in  the  southern  hemisphere 
fieom  the  equate  to  the  antarctic  circle  }  within  which 
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leal      Circles  it  IS  dark  to  tlie  north  Frigid  xont,  and  light  to 
MoUoBs   the  sooth. 

•f^h*  Continue  both  motions;  and  as  the  globe  moves 
»!!aw/  through  the  quarter  B,  the  north  pole  advances  to- 
wards the  light,  and  the  south  pole  recedes  towards  the 
dark  }  the  days  lengthen  in  the  northern  hemisphere 
and  shorten  in  the  southern  ;  and  when  the  globe  comes 
to  G,  the  candle  will  he  again  over  the  equator  (as 
when  the  globe  was  at  E),  and  the  days  and  nights 
will  again  be  equal  as  formerly ;  and  the  north  pole 
will  he  just  coming  into  the  light,  the  sonth  pole  going 
oat  of  it. 

Thus  we  see  the  reason  why  the  days  lengthen  and 
shorten  from  the  equator  to  the  polar  circles  every 
year;  why  there  is  sometimes  no  day  or  night  for 
many  turnings  of  the  earth,  within  the  polar  circles } 
why  there  is  but  one  day  and  one  night  in  the  whole 
year  at  the  poles ;  and  why  the  days  and  nights  are 
equally  long  all  the  year  round  at  the  equator,  which 
is  always  equally  cut  by  the  circle  bounding  light  and 
darkness. 

The  inclination  of  an  axle  or  orbit  is  merely  relative, 
because  we  compare  it  with  some  other  axis  or  orbit 
which  we  consider  as  not  inclined  at  all.     Thus,  our 
horizon  being  level  to  vs,  whatever  place  of  the  earth 
we  are  upon,  we  consider  it  as  having  no  inclination  ; 
and  yet,  if  we  travel  90  degrees  from  that  place,  we 
shall  then  have  a  horizon  perpendicular  to  the  former ; 
hot  it  will  still  he  level  to  us. 
2^1        XiCt  us  now  take  a  view  of  the  earth  in  its  annual 
ipy- course  round  the  sun,  considering  its  orbit  as  having  no 
tiobilj      inclination  }  and  its  axis  as  inclining  23}-  degrees  from 
a  line  perpendicular  to  the  plane  of  its  orbit,  and  keep- 
ing the  same  oblique  direction  in  all  parts  of  its  annual 
course  ;  or,  as  commonly  termed,  keeping  always  pa- 
rallel to  iUelf. 

Let  ff,  ^,  r,  c/,  r,  /j  g^  A,  be  the  earth  in  eight  differ- 
ent parts  of  its  orbit,  equidistant  from  one  another ; 
N  s  its  axis,  N  its  north  pole,  s  its  south  pole,  and  8 
the  sun  nearly  in  the  centre  of  the  earth's  01  bit.  As 
the  earth  goes  round  the  sun  according  to  the  order  of 
the  letters  a  b  c  d^  &c«  its  axis  N  9  kf  epe  the  same  ob- 
liquity, and  is  still  parallel  to  the  line  MN  s.  When 
the  earth  is  at  d,  its  north  pole  inclines  towaTda  the 
sun  S,  and  brings  all  the  northern  places  more  into  the 
light,  than  at  anj  other  time  of  the  year.  But  when 
the  earth  is  at  e  in  the  opposite  time  of  the  year,  the 
north  pole  declines  from  the  snn,  which  occasions  the 
northern  places  to  be  more  in  the  dark  than  in  the 
light,  and  the  reverse  at  the  southern  places  ;  as  is  evi- 
dent by  the  figure  which  is  taken  from  Dr  Long's 
astronomy.  When  the  earth  is  either  at  c  or  g^  \x% 
axis  inclines  not  either  to  or  from  the  sun,  but  lies  side- 
wise  to  him,  and  then  the  poles  are  in  the  boundary  of 
light  and  darkness  \  and  the  son,  being  directly  over 
the  equator,  makes  equal  day  and  night  at  all  places. 
When  the  earth  is  at  &,  it  is  half-way  between  the 
summer  solstice  and  harvest  equinox  ;  when  it  is  at  d 
it  is  half-way  from  the  harvest  equinox  to  the  winter 
solstice }  at  j^  half-  way  from  the  winter  solstice  to  the 
spring  equinox  \  and  at  A,  half-way  from  the  spring 
equinox  to  the  summer  solstice. 

From  this  oblique  view  of  the  earth's  orbit,  let  us 
suppose  ourselves  to  be  raised  far  above  it,  and  placed 
ipst  over. its  centre  S,  looking  dowo  opoa  it  from  its 
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north  pole  \  and  as  the  earth's  orl)tt  differs  but  very 
little  from  a  circle,  we  shall  have  its  figure  in  such  a 
view  represented  by  the  circle  ABCDEFG.  Let  us 
snppose  this  circle  to  be  divided  into  12  equal  parts,  ^^|^^ 
called  signs^  having  their  names  affixed  to  them ;  and  ^ 
each  sign  into  30  equal  parts,  called  degrees^  nalkiber-  Fig.  103. 
ed  10,  20,  30,  as  in  the  outermost  circle  of  the  figure, 
which  represei^ts  the  great  ecliptic  in  the  heavens. 
The  earth  is  shown  in  eight  different  positions  in  this 
circle  }  and  in  each  position  IE  is  the  equator,  T  the 
tropic  of  Cancer,  the  dotted  circle  the  parallel  of  Lon- 
don, U  the  artic  or  north  polar  circle,  and  P  the 
north  pole,  where  all  the  meridians  or  hour-circles 
meet.  As  the  earth  goes  round  the  sun,  the  north 
pole  keeps  constantly  towards  one  part  of  the  heavens, 
as  it  keeps  in  the  figure  towards  the  right-hand  side  of 
the  place. 

When  the  earth  is  at  the  beginning  of  Libra,  name- 
ly on  the  20th  of  March,  in  this  figure  the  sun  S  as 
seen  -from  the  earth,  appears  at  the  beginning  of  A- 
ries  in  the  opposite  part  of  the  heavens,  the  north  pole 
is  just  coming  into  the  light,  and  the  sun  is  vertical  to 
the  equator  ^  which,  together  with  the  tropic  of  Can- 
cer, parallel  of  London,  and  arctic  circle,  are  all 
equally  cut  hj  the  circle  bounding  light  and  darkness, 
coinciding  with  the  six-o'clock  hour-circle,  and  there- 
fore the  days  and  nights  are  equally  long  at  all  places : 
for  every  partcf  the  meridian  ^TL  a  comes  into  the 
light  at  six  in  the  rooriiing,  and,  revolving  with  the 
earth  according  ta  the  order  of  the  hour-letters,  goes 
into  the  dark  at  six  in  the  evening.  There  are  24  me« 
ridians  or  hour-circles  drawn  on  the  earth  in  this  figure, 
to  show  the  time  of  sun-rising  and  setting  at  different 
seasons  of  the  year. 

As  the  earth  moves  in  the  ecliptic  acc(»tling  to  the 
order  of  the  letters  ABCD,  &c.  throngh  the  signs  • 
Libra,  Scorpio,  and  Sagittarius,  the  north  pole  P 
comes  more  and  more  into  the  light ;  the  days  increase 
as  the  nights  decrease  in  length,  at  all  places  north  of 
the  equator  JE ',  which  is  plain  by  viewing  the  eartk 
at  b  on  the  5th  of  May,  when  it  is  in  the  15th  degree 
of  Scorpio,  and  the  sun  as  seen  from  the  earth  appears 
in  the  icth  degree  of  Taurus.  For  then  the  tropic  of 
Cancer  T  is  in  the  light  from  a  little  after  five  in  the 
morning  till  almost  seven  in  the  evening ;  the  parallel 
of  London,  from  half  an  hour  past  four  till  half  an  hour 
past  seven  ;  the  polar  circle  U,  from  three  till  nine  y 
and  a  large  tract  round  the  north  pole  P  has  day  all 
the  24  hours,  for  many  rotations  of  the  earth  on  its 
axis. 

When  the  earth  comes  to  c  (fig.  104.)  at  the  be- 
ginning of  Capricorn,  and  the  snn  as  seen  from  the 
earth  appears  at  the  beginning  of  Cancer,  on  the  21st  of 
June,  as  in  this  figure,  it  is  in  the  position  C  in  fig. 
103.  'y  and  its  north  pole  inclines  towards  the  sun,  so 
as  to  bring  all  the  north  frigid  zone  into  the  light,  . 
and  the  northern  parallels  of  latitude  more  into  the 
light  than  the  dark  from  the  equator  te  the  polar  cir-  . 
cle :  and  the  more  so  as  they  are  farther  from  the  equa-  • 
tor.     The  tropic  of  Cancer  is  in  the  light  from  five  in 
the  morning  till  seven  at  night,  the  parallel  of  London  . 
from  a  quarter  before  fotir  till  a  quarter  after  eight  ; 
and  the  polar  circle  just  touches  the  dark,  so  that  the 
sun  has  only  the  lower  half  of  his  disk  bid  from  the  in- 
habitants on  that  circle  for  a  few  minotes  about  mid-  . 
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Real      ntglit,  8a])po8iog  oo  ineqnalkies  in  the  horizooi  and  no 
MoUont    refractions. 

ofUie         ^  Ij^jp^  yi^y^  ^f  ^f,^  figure  18  enongh  to  show,  that  as 
Biidiei.     ^^^  eftrth  advances  from  Capricorn  towards  Arif^,  and 
<    I  y     ■i>  the  sun  appears  to  move  from  Cancer  towards  Libra, 
the  north  pele  recedes  from  the  light,  which  causes 
the  days  to  decrease  and  the  nights  to  increase  in 
length,  till  the  earth  comes  to  the  beginning  of  Aries, 
and  then  they  are  equal  as  before  ^  for  the  boandary  of 
light  and  darkness  cuts  the  equator  and  all  its  parallels 
equally  or  in  halves.    The  north  pole  then  goes  into  the 
dark,  and  continues  therein  until  the  earth  goes  half- 
way round  its  orbit  3  or,  from  the  23d  of  September 
till  the  20th  of  March.     In  the  middle  between  these 
times,  viz.  on  the  22d  of  December,  the  north  pole  is 
#8  far  as  it  can  be  in  the  dark,  which  is  23^  degrees, 
equal  to  the  inclination  of  the  earth^s  axis  from  a  per- 
pendicular to  its  orbit :  and  then  the  northern  paral- 
lels are  as  much  in  the  dark  as  they  were  in  the  light 
on  the  2 1  St  of  June  j  the  winter  nights  being  as  long 
as  the  summer  days,  and  the  winter  days  as  short  as  the 
aummer  nights.    Here  it  must  be  noted,  that  of  all  that 
has  been  said  of  the  northern  hemisphere,  the  contrary 
must  be  understood  of  the  southern :  for  on  different 
sides  of  the  equator  the  seasons  are  contrary,  because, 
when  the  northern  hemisphere  inclines  towards  the  sun, 
.lot       ^be  southern  declines  from  him. 
Xffecuof        Taking  it  for  granted,  then,  that  th%  earth  revolves 
Ue  earth't  round  the  sun,  let  us  see  what  "effect  that  motion  has 
aotiQa  on    ^p^^^  jj^^  apparent  motions  of  the  other  planets.     For 
anc«i^the^®  better  comprehending  of  these  motions,  however, 
j^aoets.       we  have  hitherto  supposed  the  earth  to  stand  still  in 
flome  part  of  its  orbit,  while  they  go  round  the  sun  in 
theirs :  but  as  this  is  not  the  case,  it  now  remains  to 
consider  the  changes  which  take  place  in  consequence 
of  the  earth's  motion.     Were  the  earth  to  stand  still  in 
any  part  of  its  orbit,  as  at  A,  the  places  of  conjunction 
both  in  the  superior  and  inferior  semicircle,  as  also  of 
the  greatest  elongation,  and   consequently  the  places 
of  direct  and  retrograde  motion,  and  of  the  stations  of 
an  inferior  planet,  would  always  be  in  the  same  part  of 
the  heavens.     Thu9,  in*fig.  105.  upon  this  supposition, 
the  places  of  Mercury's  stations  would  always  be  the 
points  jP  and  A,  the  arc  of  his  motion  PB,  and  of  his 
retrograde  motion  RP  j   whereas,  on  account  of  the 
earth's  motion,   the  places  where   these  appearances 
happen  are  continually  advancing  forward  in  the  eclip- 
tic according  to  the  order  of  the  signs.     In  fig.  lo6. 
let  A  BCD  be  the  orbit  of  the  earth;  e/gh  that  of 
Mercury ;  0  the  sun  ;  GKI  an  arch  of  the  ecliptic  ex- 
tended to  the  fixed  stars.     When  the  earth  is  at  A, 
the  sun's  geocentric  place  is  at  F :  and  Mercury,  in 
order  to  a  conjunction,  most  be  in  the  line  AF  j  that 
is,  in  his  orbit  he  must  be  at^or  h.     Suppose  him  to 
be  at  y  in  bis  inferior  semicircle :  if  the  earth  stood 
still  at  A,  his  next  conjunction  would  be  when  he  is  in 
his  superior  semicircle  at  h  ;  the  places  of  bis  greatest 
elongation  also  would  be  at  e  and  ^,  and  in  the  eclip* 
tic  at  £  and  G :  but  supposing  the  earth  to  go  on  in 
its  orbit  from  A  to  B  ;  the  sun's  geocentric  place  is  now 
at  K  ^  and  Mercury,  in  order  to  be  in  conjunction, 
ought  to  be  in  the  line  BK  at  m.     As  by  the  motion 
of  the  earth,  the  places  of  Mercury's  conjunctions  with 
the  sun  are  thus  continually  carried  round  in  the  eclip- 
tic in  consequencei  so  the  places  of  bis  utmost  elonga- 


tions must  be  carried  in  consequence  also.   Tbos,  when      Real 
the  earth  is  at  A,  the  places  of  bis  longest  elongation    Mouqm 
from  the  sun  are  in  the  ecliptic  £  and  G  \  the  motion      o{i\i^ 
of  the  earth  from  A  to  B  advances  them  forward  from  ^*J*"^' 
G  to  L  and  from  £  to  L     But  the  geocentric  mo- 
tion of  Mercury  will  best  be  seen  in  fig.  107.     Here 
we  have  part  of  the  extended  ecliptic  marked  nn«  tj  ,  n , 
&c.  in  the  centre  of  which  S  represents  the  sun,  and 
round  him  are  the  orbits  of  Mercury  and  the  earth.  The 
orbit  of  Mercury  is  divided  into  i  x  equal  parts,  such 
as  be  goes  through  once  in  eight  da^s;  and  the  divi* 
sions  are  marked  by  numeral  figures  i,  2,  3,  &c.    Part 
of  the  orbit  of  the  earth  is  likewise  divided  into  22 
equal  arcs,  each  arc  being  as  much  as  the  earth  goes 
through   in  eight  days.      The  points  of  division  are 
marked  with  the  letters  0,  &,  r,  d^  e,  f^  &c.  and  show 
as  many  several  stations  from  whence  Mercury  may  be 
viewed  from  the  earth.     Suppose  then  the  planet  to  be 
at  z  and  the  earth  at  a}  draw  a  line  from  a  to  i,  and 
it  shows  Mercury's  geocentric  place  at  A.     In  eight 
days  he  will  be  got  to  2,  and  the  earth  to  b }  draw  a 
liue  from  2  to  b^  and  it  shows  his  geocentric  place  at  B. 
In  other  eight  days  he  will  have  proceeded  to  3,  and  the 
earth  to  c  ;  a  line  drawn  from  3  to  c  will  show  his  geo- 
centric place  at  C.     In  this  manner,  going  through 
the  figure,  and  drawing  lines  from  the  earth  at  £/,  e^f^g^ 
&c.  through  4,  5, 6, 7,  &c.  we  shall  find  his  geocentric 
places  successively  at  the  points  D,  £,  F,  G,  &c.  where 
we  may  observe,  that  from  A  to  B,  and  from  B  to  C, 
the  motion  is  direct  \  from  C  to  D,  and  from  D  to  £, 
retrograde.    In  this  figure  22  stations  are  marked  in  the 
earth's  orbit,  from  whence  the  planet  may  be  viewed ; 
corresponding  to  which  there  ought  to  be  as  many  in 
the  orbit  of  Mercury :  and  for  this  purpose  the  place 
of  that  planet  is  marked  at  the  end  of  every  eight 
days  for  two  of  his  periodical  revolutions  \  and  to  de- 
note this,  two  numeral  figures  are  placed  at  each  divi- 
sion. 

The  geocentric  motion  of  Venus  may  be  explained  in 
a  similar  manner  \  only  as  the  motion  of  Venus  is  much 
slower  than  that  of  Mercury,  his  conjunctions,  opposi- 
tions, elongations,  and  stations,  all  return  much  more 
fireqnently  than  those  of  Venus. 

To  explain  the  stationary  appearances  of  the  planets, 
it  must  be  remembered,  that  the  diameter  of  the  earth's 
orbit,  and  even  of  that  of  Saturn,  are  but  mere  points 
in  comparison  of  the  distance  of  the  fixed  stars  ^  and 
therefore,  any  two  lines,,  absolutely  parallel,  though 
drawn  at  the  distance  of  the  diameter  of  Saturn's  or- 
bit from  each  other,  would,  if  continued  to  the  fixed 
stars,  appear  to  us  to  terminate  in  the  same  point.  Let, 
then,  the  two  circles,  fig.  108.  represent  the  orbits  of 
Venus  and  of  the  £arth^  let  the  lines  A£,  BF,  CG, 
DH,  be  parallel  to  SP,  we  may  nevertheless  affirm, 
that  if  continued  to  the  distance  of  the  fixed  stars,  they 
would  all  terminate  in  the  same  point  with  the  line  SP^ 
Suppose,  then,  Venus  at  £  while  the  earth  is  at  A, 
the  visual  ray  by  which  she  is  seen  is  the  line  A£. 
Suppose  again,  that  while  Venus  goes  from  £  to  F, 
the  £arth  goes  from  A  to  B,  the  visual  ray  by  which 
Venus  is  now  seen  is  BF  parallel  to  A£  j  and  there- 
fore Venus  will  be  all  that  time  stationary  appearing 
in  that  point  of  the  heaven  where  SP  extended  would 
terminate  :  this  station  is  at  her  changing  from  dlred 
to  retrograde.    Again,  supposey  when  the  Earth  is  at 
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eal  C,  Venas  is  at  G,  an^  the  visual  line  CG ;  if,  while 
rtwnt  the  earth  goes  from  C  to  D,  Venus  goes  from  G  to 
^"^  H,  so  that  she  is  seen  in  the  line  GH  parallel  to  CG, 
she  will  be  all  that  time  stationary,  appearing  in  the 
point  wbtre  a  line  drawn  from  S  through  P  would  ter- 
minate. This  station  is  at  her  changing  from  retro- 
grade to  direct  j  and  both  are  in  her  inferior  semicir- 

cle.      An  inferior  planet,  when  in  conjunction  with  the 

h^dt^  san  in  its  inferior  semicircle,  is  said  to  be  in  perigee^ 
I  «t.  and  in  the  other  in  apogee^  on  account  of  its  difiereut 
Md.  distances  from  the  earth.  Their  real  distances  from 
the  earth  when  in  perigee  are  variable,  partly  owing 
to  the  eccentricities  of  their  orbits,  as  well  as  that  of 
the  earth  }  and  partly  owing  to  the  motions  of  the  dif- 
ferent bodies,  by  which  it  happens  that  they  are  in  pe- 
rigee in  different  parts  of  their  orbits.  The  least  pos- 
sible distance  is  when  the  perigee  happens  when  the 
earth  is  in  its  perihelion,  and  the  planet  in  its  aphe- 
lion. 

The  difference  of  distance  between  the  earth  and 
tke  ip-  inferior  planets  at  different  times,  makes  a  considerable 
'***!/'  variation  in  their  apparent  diameters,  which  indeed  is 
■'^Lieti  ^^^  observable  in  all  the  planets;  and  thus  they  some- 
times look  very  considerably  larger  than  at  others.  This 
difference  in  magnitude  in  Mercury  is  neaily  as  5^  to 
1 9  and  ia  Venus,  no  less  than  32  to  i.  A  common 
spectator,  unassisted  by  any  instrument,  may  observe  an 
inferior  planet  alternately  approach  nearer  and  nearer 
the  sun,  until  at  last  it  comes  into  conjunction  with 
bim,  and  then  to  recede  farther  and  farther  till  it  is  at 
its  greatest  elongation,  which  will  be  6rst  on  one  side 
and  then  on  the  other :  but  if  we  observe  the  apparent 
change  of  place  of  an  inferior  planet  in  the  sphere  of 
the  heavens,  its  direct  motions,  stations,  and  retrograda- 
tions,  measuring  its  diameter  frequently  with  the  micro- 
meter, we  shall  find  by  its  decrease  at  some  times  and  in- 
crease at  others,  that  its  distance  from  us  is  very  con- 
siderably varied;  so  that,  taking  the  whole  of  its  course 
into  consideration,  it  appears  to  move  in  a  very  compli- 
cated curve.     See  fig.  109. 

As  the  superior  planets  move  in  a  larger  orbit  than 
loftke  the  earth,  they  can  only  be  in  conjunction  with  the 
sun  when  they  are  on  that  side  opposite  to  the  earth  ; 
as,  on  the  other  hand,  they  are  in  opposition  to  him 
when  the  earth  is  between  the  son  and  them.  They 
are  in  quadrature  with  them  when  their  geocentric 
places  are  90^  distant  from  that  of  the  sun.  In  order 
to  understand  their  apparent  motions,  we  shall  suppose 
them  to  stand  still  in  some  part  of  their  orbit  while  tho 
earth  makes  a  complete  revolution  in  hers  ;  in  which 
case,  any  superior  planet  would  then  have  the  follow- 
iug  appearances :  i.  While  the  earth  is  in  her  most 
distant  semicircle,  the  motion  of  the  planet  will  be  di- 
rect. 2.  While  the  earth  is  in  her  nearest  semicircle, 
the  planet  will  be  retrograde.  3.  While  the  earth  is 
near  those  places  of  its  orbit  where  a  line  drawn  from 
the  planet  would  be  a  tangent,  it  would  appear  to  be 
stationary.  Thus,  in  fig.  147.  \ti  a  b  c  d  represent  the 
orbit  of  the  earth  ;  S  the  Sun  ;  £FG  an  arc  of  the 
orbit  of  Jupiter ;  ABC  an  arc  of  the  ecliptic  projected 
on  the  sphere  of  the  fixed  stars.  Suppose  Jupiter  to 
continue  at  F,  while  the  earth  goes  round  in  her  orbit 
according  to  the  order  of  .the  letters  abed.  While 
the  earth  is  in  the  semicircle  most  distant  from  Jupiter, 
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going  from  a  io  b  and.  from  b  to  r,  hU  motion  in  the      H^ai 
heaven  would  appear  direct,  or  from  A  to  B  and  from    ^lotions 
B  to  C:   but  while  the  earth  is  in  its  nearest  semicir-     ofihe 
cle  c  d  e^  the  motion  of  Jupiter  would  appear  retro-     ,t,^^,^^^ 
grade  from  C  to  B  and  from  B  to  A ;  for  <7,  ^,  c,  r/, 
may  be  considered  as  so  many  different  stations  from 
whence  au  inhabitant  of  the  earth  would  view  Jupiter 
at  different  seasons  of  the  year,   and   a  straight  line 
drawn  from  each  of  these  stations,  through  F  the  place 
of  Jupiter,  and  continued  to  the  ecliptic,  would  show 
his  apparent  place  there  to  be  successively  at  A,  B,  C, 
B,  A.     While  the  earth  is  near  the  points  of  contact 
a  and  c,  Jupiter  would  appear  stationary,  because  the 
visual  ray  drawn  through  both  planets  does  not  sensibly 
differ  from  the  tangent  F  a  or  F  c.    When  the  earth  is 
at  &,  a  line  drawn  from  b  through  S  and  F  to  the  eclip- 
tic, shows  Jupiter  to  be  in  conjunction  with  the  sun  at 
B.      W^hen    the  earth  is  at  d,  a  line  drawn  from  <i 
through  S,   continued   to   the   ecliptic,   would   termi- 
nate in   a  point  opposite  to  B  ;    which   shows   Jupi- 
ter then  to   be  in  opposition   to    the  sun  :    and    thus 
it  appears  that  his  motion  is  direct  in   the   conjunc- 
tion,   but  retrograde    when    in    opposition   with   the 
sun. 

The  direct  motion  of  a  superior  planet  is  swifter  the 
nearer  it  is  to  a  conjunction,  and  slower  as' it  ap* 
proaches  to  a  quadrature  with  the  sun.  Thus,  in  fig. 
III.  let  0  be  the  sun;  the  little  circle  round  it,  the  or- 
bit of  the  earth,  whereof  abc  defg  is  the  most  distant 
semicircle ;  OPQ,  an  arc  of  the  orbit  of  Jupiter  ;  and 
ABCDEFG,  an  arc  of  the  ecliptic  in  the  sphere  of 
the  fixed  stars.  If  we  suppose  Jupiter  to  stand  still  at 
P,  by  the  earth's  motion  from  a  to  g^  he  would  appear 
to  move  direct  from  A  to  G,  describing  the  unequal 
arcs  AB,  BC,  CD,  D£,  £F,  FG,  in  equal  times. 
When  the  earth  is  at  J,  Jupiter  is  in  conjunction  with 
the  sun  at  D,  and  there  his  direct  motion  is  swiftest* 
When  the  earth  is  in  that  part  of  her  orbit  where  a 
line  drawn  from  Jupiter  would  touch  it,  as  in  the 
points  e  or  g^  Jupiter  is  nearly  in  quadrature  with  the 
sun  ;  and  the  nearer  the  earth  is  to  any  of  those  points, 
the  slower  is  the  geocentric  motion  of  Jupiter ;  for 
the  arcs  CD  and  D£  are  greater  than  BC  or  £F, 
and  the  arcs  BC  and  £F  are  greater  than  AB  or 
FG. 

The  retrograde  motion  of  a  superior  planet  is  swift- 
er the  nearer  it  is  to  an  opposition,  and  slower  as  it 
approaches  to  a  quadrature  with  the  sun.  Thus,  let 
0 ,  fig.  112.  be  the  sun  ;  the  little  circle  round  it  the 
orbit  of  the  earth,  whereof  g  h  ikim  n  is  the  nearest 
semicircle;  OPQ,  an  arc  of  the  orbit  of  Jupiter;  NKG 
an  arc  of  the  ecliptic :  If  .we  suppose  Jupiter  to'  stand 
still  at  P,  by  the  earth's  motion  from  g  to  fi,  he  would 
appear  to  move  retrograde  from  G  to  N,  describing 
the  Unequal  arcs  GH,  HI,  IK,  KL,  LM,  MN, 
in  equal  times.  When  the  earth  is  at  ky  Jupiter  ap- 
pears at  K,  in  opposition  to  the  sun,  and  there  his  re- 
trograde motion  is  swiftest.  When  the  earth  is  either 
at  g  or  n,  the  points  of  contact  of  the  tangents  P  g  and 
P  »,  Jupiter  is  nearly  in  quadrature  with  the  sun  :  and 
the  nearer  he  is  to  either  of  these  points,  the  slower  is 
his  retrogradation  ;  for  the  arcs  IK  and  KL  are  great- 
er than  HI  or  LM ;  and  the  arcs  HI  and  LM  are 
greater  than  GH  or  MN.    Sidce  the  direct  motion  is 
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Rpril      .^wiftfSt  when  the  earth  is  at  ^/,  and  continues  diminish- 
Motii  11%    ing  till  it  changes  to  retrograde,  it  must  be  insensible 
ot  ihf     j^pyp  ^j^g  iji^g  of  change  :  and,  in  like  manner,  the  re- 
JiodieK.     trogratle  motion  being  swiftest  when  the  earth  is  in  A:, 
dnd  diminishing  gradually  till  it  changes  to  direct,  must 
also  at  the  time  of  that  change  be  insensible  ;  for  any 
motion  gradually  decreasing  till  it  changes  into  a  con- 
trary one  gradually  increasing,  must  at  the  time  of  the 
change  be  altogether  insensible. 

The  same  changes  in  the  apparent  motions  of  this 
planet  will  also  take  place  if  we  suppose  him  to  go  on 
slowly  in  his  orbit ;  only  they  will  happen  every  year 
when  the  earth  is  in  different  parts  of  her  orbit,  and 
consequently  at  different  times  of  the  year.  Thus,  (fig. 
110.)  let  us  suppose,  that  while  the  earth  goes  round 
ker  orbit,  Jupiter  goes  from  F  to  G  ;  the  points  of  the 
earth's  orbit  from  which  Jupiter  will  now  appear  to 
be  stationary  will  be  a  and  yy  and  consequently  his 
stations  must  be  at  a  time  of  the  year  different  from 
the  former.  Moreover,  the  conjunction  of  Jupiter 
wiih  the  sun  will  now  be  when  the  earth  is  at  J\  and 
his  opposition  when  it  is  at  e  ;  for  which  reason  these 
also  will  happen  at  times  of  the  year  different  from 
those  of  the  preceding  opposition  and  conjunction. 
The  motion  of  Saturn  is  so  slow,  that  it  makes  but 
little  alteration  either  in  the  times  or  places  of  his  con- 
junction or  opposition  ^  and  no  doubt  the  same  will 
take  place  in  a  more  eminent  degree  in  the  Georgium 
Sidus ;  but  the  motion  of  Mars  is  so  much  swifter  than 
even  that  of  Jupiter,  that  both  the  times  and  places  of 
his  conjunctions  and  oppositions  are  thereby  very  much 
altered. 

Fig.  113.  exemplifies  the  geocentric  motion  of  Jupi- 
ter in  a  very  intelligible  manner  *y  where  0  represents 
the  sun  ;  the  circle  i,  2,  3.  4,  the  orbit  of  the  earth, 
divided  into  twelve  equal  arcs  for  the  twelve  months  of 
the  year  j  PQ  an  arc  of  the  orbit  of  Jupiter,  contain- 
ing as  much  as  he  goes  through  in  a  jear,  and  divided 
in  like  manner  into  twelve  equal  parts,  each  as  much  ' 
as  be  goes  through  in  a  month.  Now,  suppose  the 
earth  to  be  at  t  when  Jupiter  is  at  a,  a  line  drawn 
through  I  and  a  shows  Jupiter's  place  in  the  celestial 
ecliptic  to  be  at  A.  In  a  month's  time  the  earth  will 
have' moved  from  i  to  2,  Jupiter  from  a  to  ^;  and  a 
line  drawn  from  2  to  ^  will  show  his  geocentric  place 
to  be  in  B.  In  another  month,  the  earth  will  be  in  3, 
and  Jupiter  at  c,  and  consequently  his  geocentric 
place  will  be  at  C ;  and  in  like  manner  his  place  may 
be  found  for  the  other  months  at  D,  £,  F,  &c.  It  is 
h'kewise  easy  to  observe,  that  his  geocentric  motion  is 
direct  in  the  arcs  AB,  BC,  CD,  D£ ;  retrograde  in 
£F,  FG,  GH,  HI ;  and  direct  Ugain  in  IK,  KL, 
LM,  MN.  The  inequality  of  his  geocentric  motion  is 
likewise  apparent  from  the  figure. 

A  superior  planet  is  in  apogee  when  in  conjunction 
with  the  suD,  and  in  perigee  when  in  opposition  ;  and 
every  one  of  the  superior  planets  is  at  its  least  possible 
distance  from  the  earth  where  it  is  in  perigee  and  pe- 
rihelion at  the  same  time.  Their  apparent  diameters 
are  variable,  according  to  their  distances,  like  those  of 
the  inferior  planets ;  itnd  this,  as  might  naturally  be 
expected,  is  most  remarkable  in  the  planet  Mars,  who 
is  nearest  us.  In  his  nearest  approach,  this  planei  is 
25  times  larger  than  when  farthest  off,  Jupiter  twice 
and  ahalfy  and  Saturn  once  and  a  half.. 


Chap.  III.  Of  the  Orbits  of  the  Planets^  and  the 

Laws  of  their  Motions. 

It  would  be  exceedingly  easy  to  ascertain  the  posi- 
tion of  the  planets  for  any  given  time,  if  their  orbits 
were  circular  and  uniform.  But  they  exhibit  very* sen- 
sible inequalities  in  this  respect,  the  laws  of  which  are 
exceedingly  important  in  astronomy,  as  furnishing  the 
only  clue  which  can  lead  us  to  the  theory  of  the  celes- 
tial motions.  To  ascertain  these  irregularities,  and  de- 
tect their  laws,  it  is  necessary  to  abstract  from  their 
apparent  motions  the  effects  produced  by  the  motion  of 
the  earth.  In  the  first  place  then,  we  must  determine 
the  nature  and  dimensions  of  the  earth's  orbit. 

We  have  seen  formerly  that  the  sun  apparently 
moves  round  the  earth  in  an  ellipse,  having  the  earth 
in  the  focus.  We  have  only  to  reverse  the  position  to 
obtain  the  orbit  of  the  earth.  It  moves  round  the  sna 
in  an  ellipse,  having  that  luminary  in  the  focus ;  so 
4bat  its  radius  vector  describes  areas  proportional  to  the 
times.  In  general,  all  the  remarks  made  formerly  on 
the  supposed  orbit  of  the  sun  relative  to  its  eccentri- 
city, &c.  apply  accurately  to  the  real  orbit  of  the 
earth. 

The  figure  of  the  earth's  orbit  being  thus  ascertain- 
ed, let  us  see  bow  astronomers  have  been  able  to  deter- 
mine that  of  the  other  planets.  Let  us  take  the  pla- 
net Mars  as  an  example,  which,  from  the  great  eccen- 
tricity of  its  orbit,  and  its  nearness  to  the  earth,  fur- 
nishes an  excellent  medium  for  discovering  the  laws  of 
the  planetary  motions. 

The  motion  of  Mars  round  the  sun  and  his  orbit 
would  be  known,  if  we  bad  at  any  given  time,  the 
angle  formed  by  its  radius  vector,  and  a  fixed  straight 
line  passing  through  the  centre  of  the  sun,  together  with 
the  length  of  that  radius  vector.  To  simplify  the  pro- 
blem, a  time  is  chosen  when  one  of  these  quantities  may 
he  had  separately  from  the  other.  This  happens  at 
the  oppositions,  when  we  see  the  planet  in  the  same 
point  of  the  ecliptic  to  which  it  would  be  referred  by 
a  spectator  in  the  sun.  The  difference  in  the  velocity 
and  periodic  times  of  the  earth  and  Mars  causes  the 
planet  to  appear  when  in  opposition  in  different  points 
of  the  ecliptic  successively.  By  comparing  together  a 
great  number  of  such  oppositions,  the  relation  which  sub- 
sists between  the  time  and  the  angular  motion  of  Mars 
round  the  «!un,  (called  heliocentric)^  may  be  discovered. 
Different  methods  present  themselves  for  that  purpose. 
But  in  the  present  case  the  problem  is  simplified  by  con- 
sidering that  the  principal  inequalities  of  Mars  return- 
ing in  the  same  manner  at  every  sidereal  revolution, 
the  whole  of  them  may  be  expressed  by  a  rapidly  con- 
verging series  of  the  sines  of  the  angles  multiplied  by 
its  mean  motion.  The  relative  changes  in  the  length 
of  the  radius  vector,  may  be  determined  by  comparing 
together  observations  made  about  the  quadrature  when 
the  planet  being  about  90°  from  the  sun,  that  radius 
presents  itself  under  the  greatest  angle  possible.  In 
the  triangle  formed  by  the  straight  lines  which  join  the 
centres  of  the  earth,  the  sun,  and  Mars,  the  angle  at 
the  earth  is  obtained  by  observation,  that  at  the  sun  is 
ascertained  by  the  law  of  Mars's  heliocentric  motion. 
Hence  the  radius  vector  is  deduced  in  parts  of  the 
earth's  radius  vector.  By  comparing  together  a  num- 
ber 
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I  ber  of  such  radii  vectores  determiDed  in  this  mannery 
Bt  tbe  law  of  their  variations,  correspooding  to  the  angles 
^  which  the?  make  with  a  straight  line  fixed  in  position, 
'  may  be  determined.  In  this  manner  Keplet  determin- 
.ed  the  orbit  of  Mars,  and  found  it  to  be  an  ellipse 
with  the  sun  in  the  focus.  He  inferred  that  the  other 
planets  moved  likewise  in  ellipses  round  the  sun,  and 
this  inference  has  been  confirmed  by  actual  examina- 
tion, 
»-  To  a  spectator  placed  in  the  sun,  all  the  planets 
^^*  would  appear  to  describe  circles  annually  in  the  hea- 
Tens ;  for  though  their  motions  are  really  elliptical, 
the  eccentricity  is  so  small,  that  the  difference  between 
them  and  true  circles  is  not  easily  perceived  even  on 
earth ;  and  at  the  sun,  whether  great  or  small,  it  would 
entirely  vanish.  These  circles,  which  in  such  a  situa- 
tion would  appear  to  be  annually  described  among  the 
fixed  stars,  are  called  the  heliocentric,  circles  of  the  pla- 
nets \  and  if  we  suppose  the  orbits  of  the  planets  to  be 
extended  to  the  extreme  bounds  of  the  creation,  they 
would  describe  among  the  fixed  stars  those  circles  just 
mentioned.  To  a  spectator  in  the  sun,  the  comets, 
though  moving  in  the  most  eccentric  orbits,  would  also 
appear  to  describe  circles  in  the  heavens  :  for  though 
their  orbits  are  in  reality  very  long  ellipses,  the  planes 
of  them  extended  to  the  heavens  would  mark  a  great 
circle  thereon,  whereof  the  eye  would  be  the  centre  y 
only,  as  the  real  motion  is  in  an  ellipsis,  the  body 
would  appear  to  move  much  more  slowly  in  some  part 
of  the  circle  than  another,  and  to  differ  excessively  in 
magnitude.  To  an  inhabitant  of  any  planet,  how- 
ever, the  sun  appears  to  go  roand  in  its  own  heliocen- 
tric circle,  or  to  describe  in  the  heavens  that  same 
curve  which  the  planet  would  appear  to  do  if  seen  from 
the  sun.  Thus  (fig.  II4.)9  when  the  earth  is  at  a,  if 
we  draw  a  line  from  a  through  the  sun  at  S,  the  point 
G,  in  the  sphere  of  the  heavens  where  the  line  termi- 
nates, is  the  place  where  the  sun  then  appears  to  an 
inhabitant  of  the  earth.  In  a  month^s  time  the  earth 
will  be  get  from  a  to  ^  ;  draw  a  line  then  through  the 
sun,  and  its  extremity  at  H  will  point  out  his  apparent 
place  at  that  time.  In  like  manner,  if  we  draw  lines 
from  the  earth  in  the  twelve  several  situations  in  which 
it  is  represented  for  the  twelve  months  of  the  year,  the 
son^s  apparent  place  will  be  found  as  above,  and  so  it 
would  be  found  by  a  spectator  placed  in  Venus  or  any 
other  planet. 

The  geocentric  latitude  of  a  superior  planet  may  be 
understood  from  fig.  115.  Let  AJB  be  the  orbit  of  the 
earth,  CD  that  of  Mars,  both  viewed  with  the  eye  in 
their  common  section  continued,  by  which  they  ap- 
pear in  straight  lines.  Let  £  and  F  be  opposite  points 
of  the  ecliptic,  and  suppose  Mars  to  be  in  the  south 
limit  at  C.  If  he  were  at  that  time  viewed  from  S,  the 
centre  of  the  sun,  he  would  appear  in  the  sphere  of  tbe 
heavens  at  the  point  H  ^  in  which  case  his  heliocentric 
latitude  would  be  FH  :  But  when  viewed  in  C  from 
the  earth,  or  from  its  centre,  which  in  this  case  is  sup- 
posed to  be  the  station  of  the  spectator,  he  will  appear 
to  be  in  different  places  of  the  heavens  according  to 
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the  position  of  the  ^earth.     When  the  earth,  for  in-      Real 
stance,  is  at  B,  the  place  01  Mars  will  appear  to  be  at    Motioi>s 
g^  and  bis  geocentric  latitude  will  be  F^.     When  the   ,p'  *'l^i 
earth  is  at  A,  his  apparent  place  will  be  in  G,  and     ii,,^^.,. 
his  geocentric  latitude  FG :  and  in  like  manner,  sup- 
posing the  earth  to  be;  in  any  other  part  of  its  orbit,  as 
in  I  or  K,  it  is  easy  to  see,  that  bis  apparent  places, 
as  well  as  geocentric  latitudes  at  those  times,  will  be 
different 

The  two  points  where  the  beliocenttic  circle  of  any  NodeVof  a 
planet  cuts  the  ecliptic,  are  called  its  nodes  ;  and  thatP'^^n^'^- 
which  the  planet  passes  through  as  it  goes  into  north 
latitude,  is  called  the  ascending  node,  and  is  marked 
thus  Si  \  and  the  opposite  to  this  is  called  the  desceiidtJig 
node,  and  is  marked  15 •  A  line  drawn  from  one  node 
to  the  other  is  called  the  line  of  the  nodes  of  the  planet, 
which  is  the  common  section  of  the  plane  of  the  eclip- 
tic, and  that  of  the  planet  produced  on  each  side  to  the 
fixed  stars.  The  deviation  of  the  orbit  from  a  circle 
is  called  the  eccentricity  of  the  orbit  \  tbe  point  where 
it  is  farthest  distant  from  the  sun  is  called  its  aphelion  ; 
and  where  nearest,  the  perihelion. 

The  motion  of  the  planets  is  swiftest  at  the  perihelion 
when  the  radius  vector  is  shortest :  it  diminishes  as  the 
radius  vector  increases,  and  is  at  its  minimum  at  the 
aphelion.  When  Kepler  compared  these  two  quanti- 
ties in  the  planet  Mars,  he  observed  that  the  velocity 
of  the  planet  was  always  proportional  to  the  square  of 
the  radius  vector,  so  that  the  product  of  that  velocity 
multiplied  into  the  square  of  the  radius  vectoY  is  a 
constant  quantity.  This  prodlict  is  double  the  area 
described  by  the  radios  vector  in  the  given  time. 
Hence  that  area,  supposing  the  radius  vector  to  set  out 
from  a  fixed  line,  increases  as  the  time.  This  Kepler 
announced  by  saying,  that  the  areas  described  by  the 
radius  vetctor  are  proportional  to  the  times.  These  laws 
are  precisely  those  followed  by  the  earth  in  her  motion 
round  the  sun.  Hence  Kepler  established  as  the  funda- 
mental laws  of  the  motions  of  the  planets  the  two  fol- 
lowing : 

1.  Tbe  orbits  of  the  planets  are  ellipses,  having  the 
sun  in  their  focus^ 

2.  The  areas  described  by  the  radius  vector  of  each 
planet  are  proportional  to  tbe  times  of  describing  them. 

These  laws  suffice  for  determining  the  motions  of  the 
planets  round  the  sun :  But  it  is  necessary  to  know  for 
each  of  the  planets  seven  quantities,  called  the  elements 
of  their  elliptical  motion.  Five  of  these  elements  re- 
lative to  the  motion  of  the  ellipse  are,  i.  The  duration 
of  the  sidereal  revolution.  2.  Half  the  greater  axis  or 
the  mean  distance  of  the  planet  firom  the  sun.  3.  The 
eccentricity  of  the  orbit.  4.  The  mean  longitude  of 
the  planet  at  a  given  time.  5.  The  longitude  of  its 
perihelion  at  the  same  epoch.  The  other  two  elements 
relate  to  the  position  of  the  orbits.  They  are,  6.  The 
longitude  of  the  nodes  of  the  orbit  at  a  given  epoch, 
or  the  points  where  the  orbit  intersects  tbe  ecliptic. 
7.  The  iuclination  of  the  orbit  to  the  plane  of  the 
ecliptic.  The  following  table  exhibits  a  view  of  these 
elements. 
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Partm. 


Mercury 

Venus 

Earth 

Mars 

fupiter 

Saturn 

Herschel 


Sidereal  revolo- 
tions. 


Days. 

87.969255 

224.700817 

365.256384 

686.979579 

4332.602208 

IO759.O77213 

30689.000000 


Mean  di- 
stances. 


0.387100 

o-7*333^ 

1. 000000 

1.523693 

5.202792 

9.540724 

19.183620 


Eccentrici- 
ty  in  175c. 


0.205513 
0.006885 
0.016814 
0.093088 
0.048077 
0.056223 
0.046683 


SecnTarTariation 
in  the  eccentri- 
city. 


O.OOOCO3369 
0.000062905 
0.000045572 
0.000090685 
0.000134245 
0.000261553 
0.000026228 


Mean  Ion* 
gitude  in 

1750* 


281.3194 
51.4963 

31I.1218 

24.4219 

4.1201 

257.0438 

353.9610 


Longitudes 
of  the  peri- 
helion io 
1750. 


81.7401 
141.9759 
309.5790 
368.3006 
II.5012 
97.9466 
185.1262 


Sidereal  and 
secular  mo- 
tion of  the 
perihelion. 


Inclina- 
tion of 

the  orbits 
to  the 
ecliptic 

in  1750. 


1735-50 
—^99.07 

3671.63 

4834.57 
2030.25 

4967.64 
759-85 


7.7778 

3-770I 
0.0000 

2.0556 
1.4636 
2.7762 
0,8599 


Secular 
▼ariation 
in  the  in- 
clination 
to  the 

ecliptic. 


Longitudes 
of  the  a- 
scending 
nodes  in 
1750. 


55.09 

13.80 

0.00 

—4-45 
—6740 

.87 
9-38 


50.3836 

82.7093 

0.0000 

5«-9377 
108.8062 

i«3-9327 
80.7015 


Sidereal  and 

secular  motioe 

of  the  nodcL 


\ 


— 233*-90 
— ^5673-60 
aoo 
—702741 
—4509.50 
—5781.54 
{*-io6o8x)o 


The  eign  «—  denotes  a  retrograde  motion. 

In  this  tahle,  drawn  up  by  M.  de  La  Place,  the  decimal  notation  is  employed ;  the  drcle  being  divided  bto  400°,  the  degree 
into  100',  the  minute  into  100",  and  so  on :  we  did  not  alter  it,  in  order  to  give  the  reader  a  specimen  of  this  notation,  and 
because  the  usual  notation  is  employed  in  the  following  table. 


We  think  it  proper  to  subjoin  here  Dr  Maskelyne's  view  of  the  planetary  system  for  i8oi|  Dec.  i. 


1.           11. 

III. 

IV.             V.           VI. 

Vll. 

VIII. 

IX. 

X. 

Apparent 
mean  dia- 
meters, as 
seen  from 
the  earth. 

IVf can  di- 

amcten 

u  leen 

from  the 

(US. 

Mean  dia- 

maten  in 

English 

miles. 

Mean  distances 

from  the  ran 

in  round  num 

ben  of  miles. 

More  accu- 
rate propor- 
tional num- 
bers of  the 
preceding 

mean  di- 
stances. 

Densities 

to  that  of 

water, 

which 

is  I. 

Propor- 
tions of  the 
quantities 
of  matter. 

Inclinationt  of 

orbits  to  the 

ecliptic  in  17  So. 

Inclinations  of 
axes  to  orbits. 

Rotations  dhmal 

or  roiiDd  their 

own  azct. 

The  Sun 
Mercury 
Venus 
The  Earth 

32^  i">5 
10 

58 

16" 

30 

>7.a 

883246 
7687 

79"»73 

37000000 
68000000 
95000000 

38710 
72333 

xooooo 

9* 

333928 
0,1654 
0,8899 

X 

7«  c/   0^ 

3  23  35 

000 

82!»  44'   0" 
66    3a 

25^  X4^  8"  0« 

0    23  ax 

X 

The  Moon 

3»     8 

4.6 

2180 

95000000 

I 00000 

Si 

0,025 

5    9    3 
at  a  mean. 

88    17 

29  »7  44    3 

Mars 

Ceres 

*7 

I 

10 

4189 
160 

X 44000000 

26000000c 

X52369 

273550 

34 

0,0875 

X  51     0 

10  37  s^fi 
in  1801. 

59    ^2 

0   24  39  22 

Palhs 

0.5 

80 

266000000 

279100 

34  50  40 
in  j8oi. 

Jupiter 

39 

37 

89170 

490000000 

520279 

ItV 

312,1 

X  18  56 

in  1780. 

90  nearly. 

0    9  55  37 

^  Saturn 

18 

16 

7904a 

900000000 

954072 

oH 

97.7^ 

2  29  50 
in  1780. 

60  probably. 

0  10  16    2 

Herechel 

1    3  54 

4 

35x1a 

1800000000 

1908352 

Ch% 

16,84 

0  46  20 
in  1780. 

• 
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TCI. 

XII. 

XIII. 

xrv. 

XV. 

XVI. 

XVII. 

XVIII. 

Tropical  revolutions. 

Sidereal  revolutions. 

Places  of  Aphelia, 
January  x8oo. 

Secular  mo- 
tions of  the 
Aphelia. 

Eccentrici. 
ties;  the 
mean  dis- 
tances being 

Greatest  equa- 
tions of  the 
centres. 

liOngitudes  of  ^  ^ 
or  places  of 
ascending  nodes 
in  i7<:o. 

Secular  mo- 
tions of  nodes 

• 

I 00000. 

r  k' 

The  Sun 

4 

Mercury 

87*"  23*  14" 

3».7' 

87*  23^  15" 

43»6* 

8«    4^  20'  50" 

i"  33'  45" 

7955-4 

23°  40'     0" 

I« 

IJ»  20'  43" 

I**  12'   10 

Venus 

224    16    41 

27.5 

224    46    49 

iOy6 

10       7     59        1 

I  21   0 

498 

0    47    20 

2 

14    26    i8 

0    51    40 

The  Earth 

365     5    48 

49 

365     6     9 

12 

9       8     40     12 

0   19  3J 

1681,395 

«   55  30.9 

The  Moon 

■ 

Mars 

686    22     18 

a7,4 

686  23   30 

35.6 

5      2    24    15 

1   51  40 

H»83,7 

10  40  40 

I 

17        38      38 

0    46    40 

Cerec 

1681    12     9 

0 

10    25    57    14 
in  1802. 

8140,64 

9  20    & 

2 

20       58      40 

in  1802. 

Pallas 

1703  x6  48 

0 

« 

1 

24630 

5 

22  28  57 
in  x8o2. 

Jupiter 

4330  H  39 

2 

433a  14  27 

io»8 

6   XI      8    20 
in  i8oo. 

«    34  33 

«5o>3.3 

5   30  38 

3 

.7    55    3« 

m  1750. 

0    59  30 

Saturn 

10746  19  16 

^5,5 

10759  I  51 

11,2 

8    29      4    11 
in  i8oo« 

I   50     7 

53640,42 

6  26  42 

S 

21    32    22 

in  1750. 

0    55  30 

Hertchel 

30637    4    0 

0 

30737  18  0 

0 

II  16    30    31 
in  1800. 

I   39     2 

90804 

5   27  16 

2 

12    47 
in  1788 

»    44   35 

From  the  above  tables  it  appears  that  this  time  of 
the  revolution  of  the  planets  iocreases  with  their  di- 
stance from  the  sun.  This  induced  Kepler  to  suspect 
that  some  relation  existed  between  them.  After  many 
attempts  continued  for  17  years,  he  at  last  discovered 
that  the  squares  of  the  periodic  times  of  the  planets  are 
proportional  to  the  cubes  of  the  greater  axis  of  their 
orbits. 

Chap.  IV.  Of  tie  Orbits  of  the  Comets. 

Of  all  the  celestial  bodies,  comets  have  given  rise 
to  the  greatest  number  of  speculations  and  conjectures. 
Tbeir  strange  appearance  has  in  all  ages  been  a  mat- 
ter of  terror  to  the  vulgar,  who  uniformly  have  looked 
upon  them  to  be  evil  omens  and  foremnners  of  war,  pe- 
stilence, &C.    Others,  less  superstitious,  supposed  them 
to  be  meteors  raised  in  the  higher  regions  of  the  air. 
But  we  find  that  some  part  of  the  modem  doctrine  con- 
cerning them  had  been  received  into  the  ancient  Italic 
9h  nosed    ^"^  Pythagorean  schools :  for  they  held  tbem  to  be  so 
b>  the  an-  ^^^  ^^  ^^®  nature  of  planets,  that  they  had  their  perlodi- 
cicuu  to  becal  times  of  appearing  ;  that  they  were  out  of  sight  for 
plaaetii      a  long  time,  while  they  were  carried  aloft  at  an  immense 
distance  from  the  earth,  but  became  visible  when  they 
descended  iuto  the  lower  regions  of  the  air,  when  thej 
were  nearer  to  us. 

These  opinions  were  probably  brought  from  Egypt, 

from  whence  the  Greeks  borrowed  great  part  of  tbeir 

.  *^  ,    learning.     However,  it  seems  not  to  have  been  gene- 

opiiiioa^  *  ^^y  received  \  for  Aristotle,  who  mentions  it,  asserted 

concerniog  ^hat  the  heavens  were  unchangeable,  and  not  liable  to 

then*         generation  or  corruption.      Comets,   therefore,  which 

he  believed  to  be  generated  when  they  first  made  their 

appearance,   and  destroyed  when  they  vanished  from 

our  sight,  be  maintained  could  not  be  heavenly  bodies, 

but  rather  meteors  or  exhalations  raised  into  the  upper 

regions  of  the  atmosphere,  where  they  blazed  out  for 
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a  while,  and  disappeared  when  the  matter,  of  which 
they  were  formed  was  consumed.  Seneca,  who  lived 
in  the  first  century,  mentions  Apollonlus  of  Myndus, 
a  very  careful  observer  of  natural  causes,  to  have  been 
of  the  same  sentiments  with  the  most  ancient  Greek 
philosophers  with  regard  to.  comets.  He  himself  had 
seen  two ;  one  in  the  reign  of  Claudius,  the  other  in 
that  of  Nero  \  besides  another  which  he  saw  while  a 
boy,  before  the  death  of  Augustus.  He  plainly  inti- 
mates, that  he  thought  them  above  the  moon ;  and 
argues  strongly  against  those  who  supposed  them  to  ■ 
be  meteors,  or  held  other  absurd  opinions  concerning 
them :.  declarlne  his  belief  that  they  were  not  fires 
suddenly  kindled,  but  the  eternal  productions  of  na^ 
ture»  He  points  out  also  the  only  way  to  come  at  a 
certainty  on  this  subject,  viz.  by  collecting  a  number 
of  observations  concerning  their  appearance,  in  order 
to  discover  whether  they  return  periodically  or  not*  . 
*'  For  this  purpose  (says  he)  one  age  is  not  sufficient ; ' 
but  the  time  will  come  when  the  nature  of  comets  and 
their  magnitudes  will  be  demonstrated,  and  the  routes 
they  take,  so  different  from  the  planets,  explained. 
Posterity  will  then  wonder  that  the  preceding  ages 
should  be  ignorant  of  matters  so  plain  and  easy  to  be 
known.'' 

For  a  long  time  this  prediction  of  Seneca,  .seemed ' 
very  unlikely  to  bte  fulfilled.  The  great  authority 
which  Aristotle  maintained  for  many  .ages,,  determined 
them  to  be  nothing  but  meteors  casnaily  lighted  up 
in  the  air  \  though  thty  were  manifestly  at  a  great 
height,  not  only  above  the  clouds,  but  subject  to-tb» 
diurnal  revolution  of  the  earths.  In  thfr dark. and  su- 
perstitious ages,  they  were  held  to.be  the  foierunaers  of 
every  kind  of  caiamity.9  and  were  supposed  to  have  dif- 
ferent degrees  of  malignity  according  to  the  shape  they 
assumed ;  from  whence  also  thev  were  differently  deno- 
minated. Thus,  some  were  said  to  be  bearded,  some 
hairy),,  some  to  .represent, a  beam,  sword  or  spear ^ 

Qthera  . 
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[leal      others  a  target,  &c. ;  ivhereas  modern  astronomers  ac- 
Motii'iis    knowledge  only  one  species  of  comets,  and  account  for 
ot'tiie     their  different  appearances  from  their  different  situations 
^B^ics^  from  the  sun  and  earth. 

-  It  was  not  till  some  time  after  people  began  to 
3G0  throw  off  the  fetters  of  superstition  and  ignorance 
Only  one  which  had  so  long  held  them,  that  any  rational  hypo- 
speciei  of  tJiegjg  i^^g  formed  concerning  comets.  Kepler,  in 
'  *  ^  other  respects  a  very  great  genius,  indulged  tbe  most 
Kepler  and  extravagant  conjectures,  not  only  concerning  comets. 
Bodin's  opi-  but  the  whole  system  of  nature  in  general.  The  pla- 
nion  of  n^^s  he  imagined  to  be  huge  animals  who  swam  round 
the  ftuii  by  means  of  certain  fins  acting  opon  the  ethe- 
real fluid,  as  those  of  fishes  do  on  the  water :  and  agree- 
ably to  this  notion,  he  imagined  the  comets  to  be  mon- 
strous and  uncommon  animals  ^nerated  in  the  celestial 
Spaces  *,  and  he  explained  how  the  air  engendered  them 
by  an  animal  faculty.  A  yet  more  ridiculous  opinion, 
if  possible,  was  that  of  John  Bodin,  a  learned  man  of 
France  in  the  1 7th  century.  He  maintained  that  co- 
mets '^  are  spirits,  which  have  lived  on  the  earth  in- 
numerable ages,  and  being  at  last  arrived  on  the  con- 
fines of  death,  celebrate  their^last  triomph,  or  are  re- 
called to  the  firmament  like  shining  stars  !  This  is  fol- 
lowed by  famine,  plague,  &c.  because  the  cities  and 
people  destroy  the  governors  and  chiefs  t?ho  appease 
the  wrath  of  G«l.''  This  opinion  (he  says)  he  borrow- 
ed from  the  philosopher  Democritus,  who  imagined 
them  to  be  the  souls  of  famous  heroes  :  but  that  being 
irreconcileable  with  Bodin^s  Christian  sentiments,  he  wad 
obliged  to  suppose  them  to  be  a  kind  of  genii,  or  spirits 
fiubject  to  death,  like  those  so  milch  mentioned  in  the 
Mahometan  fables.  Others,  again,  have  denied  even 
the  existence  of  comets,  and  maintained  that  they  were 
only  fa  he  appearances  occasioned  by  the  refi*actioa  or 
reflection  of  light. 

The  first  rational  conjecture  we  meet  with  is  that  of 
James  Bernoulli,  an  Italian  astronomer,  who  imagined 
them  to  be  the  satellites  of  some  very  distant  planet, 
which  was  invisible  to  us  on  account  of  its  distance,  as 
were  also  the  satellites,  unless  when  in  a  certain  part  of 
their  course. 

Tycho  Brahe  was  the  first  who  restored  the  comets 
to  their  true  rank  in  the  creation.  Before  his  time, 
several  comets  had  been  observed  with  tolerable  exact- 
ness by  Regiomontanus,  Appian,  Fabricius,  and  others  j 
yet  they  all  thought  them  below  the  moon.  But  Ty- 
cho, being  provided  with  much  better  instruments,  set 
himself  with  great  diligence  to  observe  the^  famous 
comet  of  1577  ;  and,  from  many  careful  observations, 
deduced  that  it  had  no  sensible  diurnal  parallax  ^  and 
therefore  was  not  only  far  above  the  regions  of  our  at- 
mosphere, but  much  higher  than  the* moon.  But  though 
few  have  come  so  near  the  earth  as  to  have  any  diurnal 
parallax,  all  of  them  have  what  may  be  called  an  annual 
parallax  ;  that  is,  the  revolution  of  the  earth  in  her  orbit 
causes  their  apparent  motion  to  be  Very  different  from 
what  it  would  be  if  viewed  from  the  sun  ^  and  this  shows 
them  to  be  much  nearer  than  the  fixed  stars,  which  have 
no  such  parallax.  Kepler,  the  disciple  of  Tycho,  not- 
withstanding his  ridiculous  conjecture  already  mention- 
.  ed,  was  very  attentive  to  the  motions  of  the  comets,  and 
found  that  they  did  not  move  in  straight  lines,  as  had 
been  supposed.     He  showed  that  their  paths  were  con- 
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cave  towards  the  sun,  and  supposed  them  to  move  in 
parabolic  trajectories. 

Their  true   motion,   however,   was  only  discovered 
from  the  observations  made  by  Sir  Isaac  Newton  on 
the  great  comet  of  1680.     This  descended  almost  per- 
pendicularly towards  the  sun  with  a  prodigioua  velo> 
city  'y  ascending  again  with  the  same  velocity  retarded,  T''^  "^ 
as  it  had  been  before  accelerated.     It  was  seen  In  the |^  m^^ 
morning  by  a  great  number  of  astronomers  in  diflTerentnedbySa 
parts  of  Europe,  from  the  4th  to  the  2jtb  of  Novem-  Isaac  Ne* 
ber,  in  its  wav  toward  the  sun  ',  and  in  the  evening  from  ton. 
the  1 2th  of  ibecember  to  the  9th  of  March  following. 
The  many  exact  observations  made  on  this  comet  en- 
abled Sir  Isaac  Newton  to  determine  that  they  are  a 
kind  of  planets  which  move  in  vtfy  eccentric  ellipses  ; 
and  this  opinion  is  now  looked  opon  to  be  certainly 
established.     It  was  opposed,   however,  by  M.  de  la 
Hire,  and  some  other  French  philosophers }  and  it  is 
evident  that   the  whole  dispute  now  turned  on  mere 
practical  observations.    If  the  return  of  any  comet  coald 
be  predicted,   and  its  periodical  time  calculated    like 
that  of  a  planet,  then  the  doctrine  might  be  Concluded 
certainly  tme,  but  not  otherwise.    Dr  Halley  therefore  Dr  Hiile; 
Set  himself  to  collect  all  the  observations  he  coald  00  predicts • 
bomets  ^  and  afterwards  calculated  the  periodical  times  ^^B^t't  n. 
of  24  of  them,  on  a  supposition  of  their  being  para-^ 
boles  'y   but  afterwards  found  that  they  agreed    better 
with  the  supposition  of  their  motion  being  performed 
in  very  eccentric  elliptical  orbits.     On  this  he  calca- 
lated  a  table  of  their  elements  ^  from  which  it  was  ma- 
nifest that  they  were  not  comprehended  in  the  zodiac, 
some  of  them  making  an  angle  of  upwards  of  80^  with 
the  ecliptic. 

By  computations   founded  on   these   elements,   thepteioikil 
Doctor  concluded   that   the  comet  of  1682  was    thetiaietif 
same  which  had  appeared  in  1607  and  1531 }  that  it^^f^^ 
bad  a  period  of  75  or  76  years  j  and  he  ventured  to  ~ 
foretel  that  it  would  return  about  the  year  1758.     The 
comet  which  appeared  in  1661  was  supposed  to  be  the 
same  with  that  of  15329  and  to  have  a  period  of  129 
years  ;  and  from  the  equality  of  periods,  and  similitade 
of  appearances,  it  was  concluded  that  the  great  comet 
of  1680  was  the  same  which  had  appeared  in  XI06  in 
the  time  of  Henry  I.  in  the  consulate  of  Lampadius 
and  Orestes  about  the  year  531,  and  in  the  year  44  B.  C. 
before  Julius  Csesar  was  murdered ;  and  hence  conclud- 
ed that  its  period  was  575  years.    Mr  Dunthome,  how- 
ever, has  endeavoured  to  show  from  a  MS.  in  Pembroke- 
hall  library,  that  the  comet  of  1 1 06  could  not  be  the 
same  with  that  of  1680:  but  M.  de  la  Lande  thinks 
the  four  appearances  related  by  Dr  Halley  stronger 
proofs  than  a  single  observation,  which  might  be  very 
faulty. 

Since  the  time  of  Dr  Halley  other  astronomers  have 
calculated   the  elements  of  25  other  comets  ;   all    of 
which,  excepting  one  of  three  which  appeared  in  1759, 
and  which  differs  but  little  from  tbatofi53i,  1607, 
and  1682,  and  is  therefore  accounted  the  same,  differ 
very  much  from  each  other;  so  that  we  cannot  help 
concluding  them  all  to  be  different,  and  that  the  num-  ^hy  co- 
ber  of  these  bodies  is  very  great.     "  It  is  not,  how-  "***"  ^^ 
ever,  unlikely  (says  DrLong),  from  the  immeui^e  inter- JJ^'^SSfc 
val  between  the  orbit  of  Saturn  and  the  nearest  fixed  even  in 
stars,  that  many  of  them  have  not  descended  into  the  i^heir  peri- 
planetary  kcKo^ 
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Real      planetary  regions  since  tliey  have  hren  looked  upon  as 
Motions    celestial  bodies,   and  observed  accordingly  :   besidt:s,  it 
ofthe      n^jjy  often  happen,  that  a  body  may  finish  its  ivhole  pe- 
i^Ai2m^  riod  without   being  observed  by  us,  on  account  of  the 
unfavourable  situation  of  the  earth  in  her  orbit  when 
the  comet  is  in  its  perihelion.     Thus,  if  the  comet  be 
either  behind  or  before  the  sun,  or  nearly  so,  it  muKt  be 
above  our  horizon  in  the  day  time,  and  consequently  in- 
visible, except  tlie  sun  should  at  that  time  be  in  a  total 
eclipse  ;  for  then  the  comet  might  be  seen  near  the  sun, 
as  well  as  the  stars  and  planets  are  :    and  tIfSs  case   is 
said  to  have  happened  ;  for  Seneca  relates  from  Possi- 
donius,  that  a  comet  was  seen  when  the  sun  was  eclips- 
ed, which  had  before  been  invisible  by  being  near  that 
luminary.^* 

A  greater  number  ofcoroets  are  seen  in  the  hemisphere 
are  teen  in  towards  the  sun  than  in  the  opposite  ^  the  reason  of  which 
**^h^'*tol  ^'^^  easily  appear  from  fig.  116.  wherein  S  represents 
wB^the  ^^®  *""•  *-  ^^®  earth,  ABCD  the  sphere  of  the  fixed 
ran  than  in  stars  :  and  because  comets  either  do  not  reflect  light 
the  oppo-  enough  to  be  visible,  or  emit  tails  conspicuous  enough 
to  attract  our  notice,  titl  they  come  within  the  planeta* 
ry  regions,  commonly  a  good  way  within  the  sphere  of 
Jupiter,  let  KLMN  be  a  sphere  concentric  to  the  sua, 
at  such  a  distance  from  him,  that  no  comet  can  be  seen 
by  us  till  it  come  within  that  distance  ^  though  £  draw 
the  plane  BD  perpendicular  to  S£,  which  will  divide 
the  sphere  CLMN  into  two  hemispheres,  one  of  which, 
BCD,  is  toward  the  sun,  the  other,  DAB,  opposite. 
Now  it  is  manifest,  that  the  spherical  portion  LMN, 
which  is  in  the  hemisphere  BCD  towards,  the  sun,  ia 
larger  than  the  portion  NKL  in  the  hemisphere  oppo- 
site to  him :  and  consequently  a  greater  number  of  co« 
roets  will  appear  in  the  hemisphere  BCD  than  in  that 
marked  DAB. 

Though  the  orbits  of  all  comets  are  very  eccentric 
femcM  in  cllip^cSf  there  are  vast  differences  amongst  them  \  ex* 
theececn-  cepting  Mercury,  there  are  no  great  differences  among 
trioities  of  the  planets,  either  as  to  the  eccentricity  of  their  orbits, 

the  oriMts    Qp  ^gg  inclination  of  their  planes  :  but  the  planes  of  some 

of  comets*  1  i»     1  i  1  *• 

comets  are  almost  perpendicular  to  others,  and  some  or 

their  ellipses  are  much  wider  than  others.  The  narrow- 
est ellipsis  of  any  comet  hitherto  observed  was  that  of 
1680.  Thete  is  also  a  much  greater  inequality  in  the 
motion  of  the  comets  than  of  the  planets  }  the  velocity 
ofthe  former  being  incomparably  greater  in  their  peri- 
helion than  in  their  aphelion :  but  the  planets  are  but 
very  little  accelerated. 
OptnioDt  Astronomers  are  now  generally  agreed,  that  comets 
conceraing  are  opaque  bodies,  enlightened  by  the  (un.  Hevelius, 
tbeir  tub.  In  n  Urge  work,  wherein  he  gives  the  opinion  of  vari- 
ous authors  on  the  subject,  mentions  some  who  were  of 
the  same  sentiments  with  himself,  that  comets  were  so 
far  transparent  as  to  let  the  light  of  the  son  pass  through 
them,  which  formed  their  tails.  Sir  Isaac  Newton 
was  of  opinion,  that  they  are  quite  opaque ;  and  in 
confirmation  of  this,  he  observes,  that  if  a  comet  be 
•een  in  two  parts  of  its  orbit,  at  equal  distances  from 
the  earth,  but  at  unequal  distances  from  the  sun,  it  al- 
ways shines  brightest  in  that  nearest  the  sun.  They 
are  of  very  different  magnitudes,  which  may  be  con- 
jectured from  their  apparent  diameter  and  brightness. 
Thus  the  head  of  a  comet,  when  of  the  same  bright- 
ness and  apparent  diameter  with  Saturn,  may  be  sup- 
posed to  be  nearly  about  the  same  magnitude  with  that 
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planet  ;  though  this  must  be  attended  \\\\\\  some  ini- 
certaintv,  as  we  know  not  whctlier  the  lieacU  ofconKts 
nflee.t  the  sun's  li^hl  in  the  same  manner  the  planets 
do.  Their  diiitance  may  be  known  from  their  paral- 
lax, in  the  manner  related  in  a  subi>equent  section. 
In  this  manner  he  found  the  dt^tance  of  the  comet  311 
of  1577  ^°  **®  about  210  semidiameters  of  the  earth,  pi*^*"^^*» 
or  about  840,000  miles  distant  from  us,  its  ^tppa-  ***"Jj^^"'j^ 
rent  diameter  being  seven  miputes ;  whence  lie  con*  comets 
eluded,  that  the  true  diameter  of  the  comet  was  to  computed, 
that  of  the  earth  as  3  to  14.  '*  But  (says  Dr  Long) 
it  was  the  hemisphere  of  the  comet  which  was  then 
measured."  Hevelius,  from  the  parallax  and  apparent 
diameter  of  the  head  of  the  comet  in  1652,  computed 
its  diameter  to  be  to  that  of  the  earth  as  52  to  100. 
By  the  same  method  he  found  the  diameter  ofthe  head 
of  the  comet  of  1664  to  be  at  one  time  12  semidiame- 
ters of  the  earth,  and  at  another  not  much  more  than 
5.  *'  That  the  head  of  the  comet  mu^  appear  less  the 
farther  it  is  from  the  earth  (says  Dr  Lung)  is  obvious } 
but  besides  this  apparent  change,  there  is  also  a  real 
one  in  the  dimensions  of  the  head  of  the  same  comet  ^ 
for,  when  near  the  sun,  the  atmosphere  is  diminished 
by  the  heat  raising  more  of  it  into  the  tail  \  whereas,  at 
a  greater  distance,  the  tail  is  diminished  and  the  head 
enlarged.'^  Hevelius  computed  the  diameter  of  the 
nucleus  of  the  comets  of  1661  and  1665  ^^  ^^  ^^^Y 
about  a  tenth  part  of  that  of  the  earth )  and  Cysatus 
makes  the  true  diameter  of  the  comet  of  1618  to  be 
about  the  same  size*-  Some  comets,  however,  from 
their  apparent  magnitude  and  distance,  have  been  sup- 
posed much  larger  than  the  moon,  or  even  equal  in 
magnitude  to  some  of  the  primary  planets ;  and  some 
have  imagined,  that  by  an  interposition  of  these  bodies  fcihises 
betwixt  the  earth  and  sun,  we  might  account  for  those  occafi«ned 
darknesses  which  cannot  be  derived  from  any  interposi-  by  coraeti. 
tion  of  the  moon.  Suqh  are  those  mentioned  by  Hero- 
dotus, lib.  vii.  cap.  37.  and  lib.  ix.  cap.  70.  ^  likewise 
the  eclipse  mentioned  by  Pion,  which  happened  a  little 
before  the  death  of  Augustus  ^  and  it  is  ofa^rvable  that 
Seneca  saw  a  comet  that  year.  Some  have  even  at- 
tempted to  account  in  this  manner  for  the  darkness 
which  happened  at  our  Savionr^s  crucifixion  ^  and  in- 
deed it  is  certain,  that  were  a  comet  in  its  perigee  to 
come  between  the  earth  and  sun,  and  to  be  moving  the 
same  way  with  the  earth,  it  must  cause  a  darkness  much 
more  intense,  as  well  as  of  more  considerable  duration, 
than  what  would  take  place  in  any  lunar  eclipse.  ^^^ 

Various    conjectures  have   been   formed    reR|jecting  Conjectures 
the  tails  of   comets ;    though  it    is  acknowledged  by  coiicerniog 
all,  that  they  depend  on  the  son  somehow  or  other ;  "^''' ^'^'* 
and  for  this  plain  reason,  that  they  are  always  turned 
from  him  j  but  in  what  manner  this  is  accomplished,  we 
cannot  easily  determine.     Appian,  Tycho  Brahe,  and 
others,  thought  the  tail  was  formed  by  the  sun^s  rays 
transmitted  through  the  nucleus  of  the  comet,  which 
they  fancied  transparent,  and  was  there  refracted  as  in 
a  lens  of  glass,  so  as  to  foim  a  beam  of  light  behind 
the  comet :  but  this  cannot  be  the  case,, as  well  because 
the  figure  of  a  comet^s  tail  does  not  answer  to  such  a 
refraction,  as  that  such  refracted  light  woukl  not  he 
seen   by  a  spectator  placed  sideways  to   it,  unless  it 
fell  upon  some  substance  sufficiently  dense  to  cause  a 
reflection.     Descartes  and  his  followers  were  of  opi-      .V^ 
nion,  that  the  tail  of  a. comet  was  owing  to  the  f ^f^ac- ^^'J^'^'^^^^ 
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HgaI      (ion  of  its  licad  :  but  if  thU  were  the  case,  the  planets 
MmioiH    and  principal  fixed  stars  mast  have  tails  also*,  for  the  rays 
of  the     from  them  pass  through   the  same  medium  as  the  light 
M<»avcn  y  ^^^      ^|^^  comets.     Sir  Isaac  Newton  was  of  opinion, 
that  the  tail  ot  a  comet  is  a  very  thm  vapour  which 
the  head  sends  out  by  reason  of  its  heat:   that  it  ascends 
from  the  sun  just  as  smoke  does  from  the  earth  :  that 
as  the  ascent  of  smoke  is  caused  by  the  rarefaction  of 
the  air   wherein  it  is  entangled,  causing  such  air   to 
fi<iccnd  and  carry  the  smoke  up  with  it  \  so  the  sun^fl 
rays  acting  upon  the  coma  or  atmosphere  of  the  comet, 
do  hy  rarefaction  and  refraction  beat  the  same :  that 
this  heated  atmosphere  heats,  and  by  beating  rarefies, 
the  ether  that  is  involved  therein  \  and  that  the  specific 
(gravity  with  which  such  ether  tends  to  the  sun,  is  so 
diminished  by  its  rarefaction,  that  it  will   now  ascend 
i'rom  him  by  its  relative  lightness,  and  carry  with  it  the 
reflectiugparticles  whereof  the  tail  iscoroposed.   Thoogh 
the  immensely  large  tails  of  some  comets  seem  to  re- 
quire a  great  quantity  of  matter  to  produce  them,   this 
is  no  objection    to  the  foregoing  solution  :    for  every 
day^s  experience  shows  what  a  great  quantity  of  smoke 
is  produced  from  a  very  little  wood  or  coal  \  and  New- 
ton has  demonstrated,  that  a  cubic  inch  of  air  equally 
rarefied   with  that  at  the  distance  of  a  semidiameter 
from  the  earth^s  surface,  would  fill  all  the.  planetary 
regions  to  the  orbit  of  Saturn  and  beyond.     Mairan 
entertained  a  very  different  opinion.     He  supposed  the 
tails  of  the  comets  to  be  formed  out  of  the  luminous 
matter  whereof  the  sun^s  atmosphere  consists.     This 
he  supposes  to  extend  as  far  as  the  orbit  of  the  earth, 
and  to  furnish  matter  for  the  aurora  borealis.     M.  de 
la  Lande  is  for  joining  the  two  last  opinions  together. 
Part  of  the  matter  which  forms  the  tails  of  comets  he 
supposes  to  arise  from  their  own  atmosphere  rarefied  by 
beat  and  pushed    forward  by  the  force   of  the   light 
streaming  from  the  sun  j  and  also  that  a  comet  passing 
through  the  sun^s  atmosphere  is  drenched  therein,  and 
carries  away  some  of  it.     Air  Eowning  objects  to  New- 
ton^s  account,  that  it  can  hardly  be  supposed  the  thin 
vapour  of  the  tail  should  go  before  the  more  solid  body 
of  the  comet,  when  the  motion  thereof  is  sometimes  so 
extremely  swift,  as  that  of  some  of  the  comets  is  said  to 
be,  after  the  rate,  as  Sir  Isaac  Newton  calculated  the 
motion  of  the  comet  of  1680  to  be,   of  no  less  than 
880,000  miles  an  hour.      He  therefore  supposes  the 
atmosphere  of  the  comet  to  extend  every  way  round  it 
as  far  as  the  tail  reaches;  and  that  the  part  of  it  which 
makes  the  tail  is  distinguished  from  the  rest,  so  as  to 
fall  thick  upon  that  part  of  the  atmosphere  which  goes 
before  the  comet  in  its  progress  along  its  elliptic  orbit. 
The  greatest  objection  to  this  is  the  immense  magni- 
tude  of  the  atmospheres;  as  it  must  now  be  supposed  to 
account  for  the  vast  lengths  of  the  tails  of  some  comets, 
which  have  been  said  to  measure  above  80  millions  of 
miles. 

The  many  discoveries  which,  since  the  time  of  New* 
ton,  Halley,  and  other  celebrated  mathematicians, 
have  been  made  in  electricity,  having  brought  in  a 
new  element  unknown  to  former  ages,  and  which 
shows  a  vast  power  through  every  part  of  the  creation 
with  which  we  are  acquainted,  it  became  natural  to 
imagine  that  it  must  extend  also  into  those  higher  re- 
gions which  are  altogether  inaccessible  to  man.  The 
simiUrity  of  the  tails  of  comets  to  the  Aurora  Borea- 


lis,  which  is  commonly  looked  upon  to  be  an  electri- 
cal phenomenon,  therefore  suggested  an  opinion,  at 
present  fa^  from  being  generally  disbelieved,  that  the 
tails  of  comets  are  streams  of  electric  matter.  An  hy- 
pothesis of  this  kind  was  published  by  Dr  Hamilton  of 
Dublin  in  a  small  treatise,  entitled.  Conjectures  on  the 
Nature  of  the  Aurora  Borealis^  and  on  the  Tails  of  Co-  ^^  Hi 
fnets.  His  hypothesis  is,  that  the  comets  are  of  use  tojP"!  "^ 
bring  back  the  electric  fluid  to  the  planets,  which  iSnjon.^' 
continually  discharged  from  the  higher  regions  of  their 
atmospheres.  Having  given  at  length  the  above-men- 
tioned opinion  of  Sir  Jsaac,  '*  We  find  (says  he)  in 
this  account,  that  Sir  Isaac  ascribes  the  ascent  of  co- 
mets tails  to  their  being  rarer  and  lighter,  and  moving 
round  the  sun  more  swiftly  than  the  solar  atmosphere, 
with  which  he  supposes  them  to  be  surrounded  whilst 
in  the  neighbourhood  of  the  sun }  he  says  also,  that 
whatever  position  (in  respect  to  each  other)  the  head 
and  tail  of  a  comet  then  receive,  they  will  keep  the 
same  afterwards  most  freely  \  and  in  another  place  be 
observes,  '  That  the  celestial  spaces  must  be  entirely 
void  of  any  power  of  resisting,  since  net  only  the  solid 
bodies  of  the  planets  and  comets,  but  even  the  exceed- 
ing thin  vapours  of  which  comets  tails  are  formed,  move 
through  those  spaces  with  immense  velocity,  and  yet 
with  the  greatest  freedom.'  I  cannot  help  thinking 
that  this  account  is  liable  to  many  difficulties  and  objec- 
tions, and  that  it  seems  not  ytrj  consistent  with  itself  or 
with  the  phenomena. 

*'  I  do  not  know  that  we  have  any  proof  of  the  ez« 
istence  of  a  solar  atmosphere  of  any  considerable  ex- 
tent, nor  are  we  anywhere  taught  how  to  guess  at  the 
limits  of  it*  It  is  evident  that  the  existence  of  such 
an  atmosphere  cannot  be  proved  merely  by  the  ascent 
of  comets  tails  from  the  son,  as  that  phenomenon  may 
possibly  arise  from  some  other  cause.  However,  let  us 
suppose,  for  the  present,  that  the  ascent  of  comets 
tails  is  owing  to  an  atmosphere  surrounding  the  son  ; 
and  see  bow  the  effects  arising  from  thence  will  agree 
with  the  phenomena.  When  a  comet  comes  into  the 
solar  atmosphere,  and  is  then  descending  almost  direct- 
ly to  the  sun,  if  the  vapours  which  compose  the  tail 
are  raised  up  from  it  by  the  superior  density  and  weight 
of  that  atmosphere,  they  must  rise  into  those  parts  that 
the  comet  has  left,  and  therefore  at  that  time  they  may 
appear  in  a  direction  opposite  to  the  sun.  But  as  sooa 
as  the  comet  comes  near  the  sun,  and  moves  in  a  di* 
rection  nearly  at  right  angles  with  the  direction  of  its 
tail,  the  vapours  which  then  arise,  partaking  of  the 
great  velocity  of  the  comet,  and  being  specifically 
lighter  than  the  medium  in  which  they  move,  and  be- 
ing vastly  expanded  through  it,  most  necessarily  sufifer 
a  resistance  immensely  greater  than  what  the  small  and 
dense  body  of  the  comet  meets  with,  and  consequently 
cannot  possibly  keep  up  with  it,  bnt  must  be  left  be- 
hind, or,  as  it  were,  driven  backwards  by  the  resist- 
ance of  that  medium  into  a  line  directed  towards  the 
parts  which  the  comet  has  left,  and  therefore  can  no 
longer  appear  in  a  direction  opposite  to  the  sun.  And, 
in  like  manner,  when  a  comet  passes  its  perihelion,  and 
begins  to  ascend  from  the  sun,  it  certainly  ought  to 
appear  ever  after  with  its  tail  behind  it,  or  in  a  direc- 
tion pointed  towards  the  sun  \  for  if  the  tail  of  the  co- 
met be  specifically  lighter  than  the  medium  in  which 
it  moves  with  so  great  velocity,  it  most  be  jost  as  im- 
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Beal  possible  it  shoaM  moye  foreraott,  as  it  is  that  a  torch 
M*;i«M  moved  swiftly  through  the  air  should  project  its  flame 
oftke  i^Qi]  smoke  before  it.  Since  therefore  we  find  that  the 
^^^^  tail  of  a  comety  even  when  it  is  ascending  from  the 
sun,  moves  foremost,  and  appears  in  a  direction  nearly 
opposite  to  the  bon,  I  think  we  must  conclude  that  the 
comet  and  its  tail  do  not  move  in  a  medium  heavier 
and  denser  than  the  matter  of  which  the  tail  consists, 
and  consequently  that  the  constant  ascent  of  the  tail 
from  the  sun  roust  be  owing  to  some  other  cause.  ,  For 
that  the  solar  atmosphere  should  have  density  and  weight 
sufficient  to  raise  up  the  vapours  of  a  comet  from  the 
sun,  and  yet  not  be  able  to  give  any  sensible  resistance 
lo  these  vapours  in  their  rapid  progress  through  it,  are 
two  things  inconsistent  with  each  other:  And  there- 
fore, since  the  tail  of  a  comet  is  found  to  move  as  freely 
as  the  body  does,  we  ought  rather  to  conclude,  that 
the  celestial  spaces  are  void  of  all  resisting  matter,  than 
that  they  are  filled  with  a  solar  atmosphere,  be  it  ever 
so  rare. 

**  But  there  is,  I  think,  a  further  consideration, 
which  will  show  that  the  received  opinion,  as  to  the 
ascent  of  comets  tails,  is  not  agreeable  to  the  phfeno- 
inena,  and  may  at  the  same  time  lead  us  to  some  know- 
ledge of  the  matter  of  which  these  tails  consist ;  which 
I  suspect  is  of  a  very  different  nature  from  what  it  has 
been  hitherto  supposed  to  be.  Sir  Isaac  says,  the  va- 
pours of  which  the  tail  of  a  comet  consists,  grow  hot 
hy  reflecting  the  rays  of  the  sun,  and  thereby  warm 
and  rarefy  the  medium  which  surrounds  them  ;  which 
must  therefore  ascend  from  the  sun,  and  carry  with  it 
the  reflecting  particles  of  which  the  tail  is  formed  ;  for 
he  always  speaks  of  the  tail  as  shining  by  reflected 
light.  But  one  would  rather  imagine,  from  the  phe- 
nomena, that  the  matter  which  forms  a  comet^s  tail  has 
not  the  least  sensible  power  of  reflecting  the  rays  of 
light.  For  it  appears  from  Sir  Isaac's  observation, 
which  I  have  quoted  already,  that  the  light  of  the 
smallest  stars,  coming  to  us  through  the  immense  thick- 
ness of  a  comet's  tail,  does  not  suffer  the  least  diminu- 
tion. And  yet,  if  the  tail  can  reflect  the  light  of  the 
sun  so  copiously  as  it  must  do  if  its  great  splendour  be 
owing  to  such  reflection,  it  must  undoubtedly  have  the 
same  effect  on  the  light  of  the  stars  j  that  is,  it  must 
reflect  back  the  light  which  comes  from  the  stars  be- 
hind it,  and  by  so  doing  roust  intercept  them  from  our 
sight,  considering  its  vast  thickness,  and  how  exceed- 
ingly slender  a  ray  is  that  comes  from  a  small  star  j  or 
if  it  did  not  intercept  their  whole  light,  it  must  at  least 
increase  their  twinkling.  But  we  do  not  find  that  it 
has  even  this  small  effect ;  for  those  stars  that  appear 
through  the  tail  are  not  observed  to  twinkle^  more  than 
others  in  their  neighbourhood.  Since  therefore  this 
fact  is  supported  by  observations,  what  can  be  a  plainer 
proof  that  the  matter  of  a  comet^'s  tail  has  no  power 
of  reflecting  the  rays  of  light  ?  and  consequently,  that 
it  must  be  a  self-shining  substance.  But  the  same 
thing  will  further  appear,  from  considering  that  bodies 
reflect  and  refract  light  by  one  and  the  same  power ; 
and  therefore  if  comets  tails  want  the  power  of  refract- 
ing the  rays  of  light,  they  must  also  want  the  power 
of  reflecting  them.  Now,  that  they  want  this  re- 
fracting power  appears  from  hence :  If  that  great  co- 
lumn of  transparent  matter  which  forms  a  comet's  tail, 
and  moves  either  in  a  vacuum  or  in  some  medium  of  a 
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different  density  from  its  own,  had  any  power  of  re-       aeal 
fracting  a  ray  of  light  coming  through  it  from  a  star    Motions 
to  us,  that  ray  must  be  turned  far  out  of  its  w»y  in      ^'^  ^^^ 
passing  over  the  great  distance  between  the  comet  and  '^^''J*''  '^ 
the  earth  j  and  therefore  we  should  very  sensibly  per- «  _r 

ceive  the  smallest  refraction  that  the  light  of  the  stars 
might  suffer  in  passing  through  a  comet's  tail.  The 
consequence  of  such  a  refraction  must  be  very  remark- 
able :  the  stars  that  lie  near  the  tail  would,  in  some 
cases,  appear  double  ;  for  they  would  appear  in  their 
proper  places  by  their  direct  rays,  and  we  should  see 
their  images  behind  the  tail,  by  means  of  their  rays 
which  it  might  refract  to  our  eyes  ;  and  those  stars 
that  were  really  behind  the  tail  would  disappear  in 
some  situations,  their  rays  being  turned  aside  from  us 
by  refraction.  In  short,  it  is  easy  to  imagine  what 
strange  alterations  would  be  made  in  the  apparent  pla- 
ces of^the  fixed  stars  by  the  tails  of  comets,  if  they  had 
a  power  of  refracting  their  light,  which  could  not  fail 
to  be  taken  notice  of  if  any  such  ever  happened.  But 
since  astronomers  have  not  mentioned  any  such  appa- 
rent changes  of  place  among  the  stars,  I  take  it  for 
granted  that  the  stars  seen  through  all  parts  of  a  comet's 
tail  appear  in  their  proper  places,  and  with  their  usual 
colours  'y  and  consequeniry  I  infer,  that  the  rays  of  light 
suffer  no  refraction  in  passing  through  a  comet's  tail. 
And  thence  I  conclude  (as  before),  that  the  matter  of 
a  comet's  tail  has  not  the  power  of  refracting  or  reflect- 
ing the  rays  of  light,  and  must  therefore  be  a  lucid  or 
self-shining  substance."  ^j^ 

But  whatever  probability  the  Doctor's  conjecture  Sir  Iiaac*t 
concerning  the  materials  whereof  the  tails  are  formed  account  d«- 
may  have  in  it,  his  criticism  on  Sir  Isaac  Newton's  ac-'®^  ' 
count  of  them  seems  not  to  be  just :  for  that  great  phi- 
losopher supposes  the  comets  to  have  an  atmosphere  pe- 
culiar to  themselves ;  and  consequently  in  their  nearest 
approaches  to  the  sun,  both  comet  and  atmosphere  are 
immersed  in  the  atmosphere  of  that  luminary.  In  this 
case,  the  atmosphere  of  the  comet  being  prodigiously 
heated  on  the  side  next  to  the  sun,  and  consequently 
the  equilibrium  in  it  broken,  the  denser  parts  will  con- 
tinually pour  in  from  the  regions  farthest  from  the  sun  ; 
for  the  same  reason,  the  more  rarefied  part  which  is  be- 
fore will  continually  fly  off  opposite  to  the  sun,  be- 
ing displaced  by  that  which  comes  from  behind  j  for 
though  we  must  suppose  the  comet  and  its  atmosphere 
to  be  heated  on  all  sides  to  an  extreme  degree,  yet  still 
that  part  which  is  farthest  from  the  sun  will  be  less  hot, 
and  consequently  more  dense,  than  what  is  nearest  to 
his  body.  The  consequence  of  this  is,  that  there  must 
be  a  constant  stream  of  dense  atmosphere  descending 
towards  the  sun,  and  another  stream  of  rarefied  vapours 
and  atmosphere  ascending  on  the  contrary  side  ^  just  ^ 
in  a  common  fire  there  is  a  constant  stream  of  dense 
air  ascending,  which  pushes  up  auother  of  rarefied  air, 
flame,  and  smoke.     The  resistance  of  a  solar  atmos-  ' 

sphere  may  indeed  be  very  well  supposed  to  occasion 
the  curvature  observable  m  the  tails  of  comets,  and 
their  being  better  defined  in  the  fore  part  than  be- 
hind ;  and  this  appearance  we  think  Dr  Ham il ton's  |^qJ^|. 
hypothesis  is  incapable  of  solving.     We  grant,  that  ton's  kypo* 
there  is  the  utmost  probability  that  the  tails  of  comets  thetit  in- 
are  streams  of  electric  matter  j  but  they  \^ho  advance  "'^^^"^ 
a  theory  of  any  kind  ought,  to  solve  every  phenome« 
non,  otherwise  their  theory  is  insufficient*     It  was  Jn* 
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Real  cumbent  oa  Dr  Hamilton,  therefore  to  have  explained 
Motioni  how  thi»  stream  of  electric  matter  comes  to  be  bent 
of  ihe  intQ  ^  curve  j  and  also  why  it  is  better  defined  and 
BodlcK.^  brighter  on  the  outer  side  of  the  arch  than  on  the  in- 
ner. This  indeed  he  attempts  in  the  following  man- 
ner :  '*  But  that  this  curvature  was  not  owing  to  any 
resisting  matter  appears  from  hence,  tliat  the  tail  must 
be  bent  into  a  curve,  though  it  met  with  no  resistance } 
for  it  conld  not  be  a  right  line,  unless  all  its  particles 
were  projected  in  parallel  directions,  and  with  the  same 
velocity,  and  unless  the  comet  moved  uniformly  in  a 
right  line.  Bui  the  comet  moves  in  a  curve,  and  each 
part  of  the  tail  is  projected  in  a  direction  opposite  to 
the  sun,  and  at  the  same  time  partakes  of  the  motion 
of  the  comet  j  so  that  the  different  parts  of  the  tail 
must  move  on  in  lines  which  diverge  from  each  other  ^ 
and  a  line  drawn  from  the  head  of  a  comet  to  the  ex- 
tremity of  the  tail,  will  be  parallel  to  a  line  drawn  from 
tlie  sun  to  the  place  where  the  comet  was  when  that 
part  of  the  tail  began  to  ascend,  as  Sir  Isaac  observes : 
and  so  all  the  chords  or  lines  drawn  from  the  head  of 
the  comet  to  the  intermediate  parts  of  the  tail,  will  be 
respectively  parallel  to  lines  drawn  from  the  sun  to  the 
places  where  the  comet  was  when  these  parts  of  the 
tail  began  to  ascend.  And,  therefore,  since  these  chords 
of  the  tail  will  be  of  different  lengths,  and  parallel  to 
different  lines,  they  must  make  different  angles  with  a 
great  crrcle  passing  through  the  sun  and  comet  i  and 
consequently  a  line  passing  through  their  extremities 
will  be  a  curve. 

*'  It  13  observed,  that  the  convex  side  of  the  tail 
which  is  turned  from  the  sun  is  better  defined,  and 
shines  a  little  brighter,  than  the  concave  side.  Sir 
Isaac  accounts  for  this,  by  saying,  that  the  vapour  oo 
the  convex  side  is  fresher  (that  is,  has  ascended  later) 
Hian  that  on  the  concave  side  ^  and  yet  I  cannot  see 
how  the  particles  on  the  convex  side  can  be  thought  to 
have  ascended  later  than  those  on  the  concave  side 
which  may  be  nearer  to  the  head  of  the  comet.  I  think 
it  rather  looks  as  if  the  tail,  in  its  rapid  motion,  met  with 
wme  slight  resistance  just  sufficient  to  cause  a  small 
condensation  in  that  side  of  it  which  moves  foremost, 
and  which  would  occasion  it  to  appear  a  little  brighter 
and  better  defined  than  the  other  side  j  which  slight  re* 
sistance  may  arise  from  that  subtile  ether  which  is  sup- 
posed to  be  dispersed  through  the  celestial  regions,  or 
from  this  very  electric  matter  dispersed  in  the  same 
manner,  if  it  be  different  from  the  ether.^^ 

On  the  last  part  of  this  observation  we  must  remark, 
that  though  a  slight  resistance  in  the  ethereal  medium 
would  have  served  Sir  Isaac  Newton^s  turn,  it  will  by 
no  means  serve  Dr  Hamilton^ ;  for  though  a  stream 
of  water  or  air  may  be  easily  destroyed  or  broken  by 
Xxfsistance,  yet  a  stream  of  electric  matter  seems  to  set 
every  obstacle  at  defiance.  If  a  sharp  needle  is  placed 
on  the  conductor  of  an  electric  machine,  and  the  ma- 
chine set  in  motion,  we  will  perceive  a  small  stream  of 
electric  matter  issuing  from  the  point ;  but  though  we 
blow  against  this  stream  of  fire  with  the  utmost  vio- 
lence, it  is  impossible  either  to  move  it,  or  to  brighten 
it  on  the  side  against  which  we  blow.  If  the  celestial 
spaces  then  are  fuU  of  a  subtile  ether  capable  of  thus 
affecting  a  stream  of  electric  matter,  we  may  be  sure 
that  it  also  will  resist  very  violently:  and  we  are.  then 
as  much  difficulted  to  account  for  the  projectile  mo- 


tion continuing  amidst  such  violent  resistance  j  for  if  Reak 
the  ether  resists  the  tail  of  the  comet,  it  is  impossible  MoUom 
to  prove  that  it  doth  not  resist  the  head  also.  ^  ^^ 

This  objection  may  appear  to  some  to  be  but  weak-     3^^' 
ly  founded,  as  we  perceive  the  electric  fluid  to  be  en-         ^  __ 
dowed  with  such  extreme  subtility,  and  to  yield  to  the       318 
impression  of  solid  bodies  with  such  facility,  that  we  Electric 
easily  imagine  it  to  be  of  a  very  passive  nature  in  all"*^*"' 
cases.     But  it  is  certain,  that  this  fluid  only  shows  it-^^e, 
self  passive  where  it  passes  from  one  body  into  another, 
which  it  seems  very  much  inclined  to  do  of  itself*     It 
will  also  be  found,  on  proper  examination  of  all  the 
phenomena,  that  the  only  way  we  can  manage  the  elec- 
tric fluid  at  all  is  by  allowing  it  to  direct  its  own  mo- 
tions.    In  all  cases  where  we  ourselves  attempt  to  as- 
sume the  government  of  it,  it  shows  itself  the  most  un- 
tractable   and   stubborn  being  in  nature.      But  these 
things  come  more   properly  under  the  article  Elec-^ 
TRlciTT,  where  they  are  fully  considered.     Here  it  is 
sufficient  to  observe,  that  a  stream  of  electric  matter 
resists  air,  and  from  the  phenomena  of  electric  repnl- 
sion  we  are  sure  that  one  stream  of  electric  matter  re- 
sists another  :  from  which  we  may  be  also  certain,  that 
if  a  stream  of  electric  matter  moves  in  an  aerial  fluid, 
such  fluid  will  resist  it ;  and  we  can  only  judge  of  the 
degree  of  resistance  it  meets  with  in  the  heavens  from 
what  we  observe  00  earth.     Here  we  see  the  most  vio- 
lent blast  of  air  has  no  effect  upon  a  stream  of  electrie 
fluid  :  in  the  celestial  regions,  either  air  or  some  other 
fluid  has  an  effect  upon  it  according  to  Dr  Hamilton* 
The  resistance  of  that  fluid,  therefore,  must  be  greater 
than  that  of  the  most  violent  blast  of  air  we  can  ima- 
gine. 

As  to  the  Doctor^s  method  of  accounting  for  the 
curvature  of  the  comet's  tail,  it  might  do  very  well  on 
Sir  Isaac  Newton's  principles,  but  cannot  do  so  on  his. 
There  is  no  comparison  between  the  celerity  with  which 
rarefied  vapour  ascends  in  our  atmosphere,  and  that 
whereby  the  electric  fluid  is  discharged.  The  velocity 
of  the  latter  seems  to  equal  that  of  light }  of  conse- 
quence, supposing  the  velocity  of  the  comet  to  be 
equal  to  that  of  the  earth  in  its  annual  course,  and  its 
tail  equal  in  length  to  the  distance  of  the  sun  from  the 
earth,  the  curvature  of  the  tail  could  only  be  to  a 
straight  line  as  the  velocity  of  the  comet  in  its  orbit  is 
to  the  velocity  of  light,  which  according  to  the  calcu- 
lations of  Dr  Bradley,  is  as  10,201  to  i.  The  appa- 
rent curvature  of  such  a  comet's  tail,  therefore,  would 
at  tliis  rate  only  be  TciaT  part  of  its  visible  length,  and 
this  would  always  be  imperceptible  to  us.  The  v^l^ci'ProdisL 
ty  of  comets  is  indeed  sometimes  inconceivably  great*  Telocity 
Sir  Brydone  observed  one  at  Palermo,  in  July  i^yo,* comet 
which  in  24  hours  described  an  aich  in  the  heavens  "p-JJ"^  ^ 
wards  of  50  degrees  in  lengthy  according  to  which  he^^j^^^" 
supposes,  that  if  it  was  as  far  distant  as  the  sun,  it  must 
have  moved  at  the  rate  of  upwards  of  60  millions  of 
miles  in  a  day.  But  tliis  comet  was  attended  with  no 
tail,  so  that  we  cannot  be  certain  whether  the  curvature 
of  the  tails  of  these  bodies  corresponds  with  their  velo- 
city or  not.  -,p 

The  near  approju:h  of  some  comets  to  the  sun  sub-Velicaic] 
jects  them  to  intense  and  inconceivable  degreesof  heat,  heat  of  t 
Newton  calculated  that  the  heat  of  the  comet  of  i68o<^<^«^<»' 
must  have  been  near  2000  times  as  great  as  that  of    ^ 
red-hot  iron.      The  calculation  is  founded  upon  this 
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priacipte,  ttiai  tti^  heat  of  the  son  falling  upon  any 
body  at  different  distances  is  reciprocally  as  the  squares 
of  those  distances  j  but  it  may  bo  observed,  that  the  ef- 
fect of  the  beat  of  the  sun  upon  all  bodies  near  our 
earth  depends  very  much  on  the  constitution  of  those 
bodieS|  and  of  the  air  that  surrounds  them.  "  The 
comet  in  question  (says  Dr  Long)  certainly  acquired 
a  prodigious  heat :  but  I  cannot  think  it  came  up  to 
what  the  calculation  makes  it :  the  effect  of  the  strong* 
est  burning-glass  that  has  ever  been  made  use  of  was 
the  vitrification  of  most  bodies  placed  in  its  focus* 
What  would  be  the  effect  of  a  still  greater  heat  we  can 
only  conjecture  ^  it  would  perhaps  so  disunite  the  parts 
as  to  make  them  fly  off  every  way  in  atoms.  This  co- 
met, according  to  Hal  ley,  in  passing  through  its  south- 
em  node,  came  within  the  length  of  the  suo's  semidia- 
meter  of  the  orbit  of  the  earth.  Had  th^  earth  then 
been  in  the  part  of  her  orbit  nearest  to  that  node,  their 
mutual  gravitation  must  have  caused  a  change  in  the 
plane  of  the  orbit  of  the  earth,  and  in  the  length  of 
oar  year:  he  adds|  that  if  so  large  a  body,,  with  so 
rapid  a  motion  as  that  of  this  comet,  were  to  strike 
against  the  earth,  a  thing  by  no  means  impossible,  the 
shock  might  reduce  this  beautiful  frame  to  its  original 
chaos." 

We  must  not  conclude  this  account  without  observing 
that  Whiston,  whot  from  Flamstead^s  measure  of  its 
apparent  diameter,  concluded  the  nucleus  of  the  comet 
to  be  about  ten  times  as  big  as  the  moon,  or  equal  to 
a  fourth  part  of  the  earth,  attributes  the  universal  de« 
luge  in  the  time  of  Noah  to  the  near  approach  thereof. 
His  opinion  was,  that  the  earth  passing  through  the  at* 
Diosphere  of  the  comet,  attracted  therefrom  great  part 
of  the  water  of  the  flood  ^  that  the  nearness  of  the  comet 
Taised  a  great  tide  in  the  subterraneous  waters,  so  that 
the  outer  crust  of  the  earth  was  changed  from  a  sphe- 
rical to  an  oval  figure )  that  this  could  not  be  done 
without  making  fissures  and  cracks  in  it,  through  which 
the  waters  forced  themselves,  by  the  hollow  of  the  earth 
being  changed  into  a  less  capacious  form ;  that  along 
with  the  water  thus  squeezed  up  on  the  surface  of  the 
earth,  much  slime  or  mud  would  rise  j  which,  together 
with  the  grosser  part  of  the  comet^s  atmosphere,  would, 
after  the  subsiding  of  the  ivater,  partly  into  the  fissures 
and  partly  into  the  lower  parts  of  the  earth  to  form 
the  sea,  cover  all  over«  to  a  considerable  depth,  the 
antediluvian  earth.  Thus  he  accounts  for  trees  and 
bones  of  animals  being  found  at  a  very  great  depth  in 
the  earth.  He  also  held  that,  before  the  fall,  the 
earth  revolved  round  the  sun  in  the  plane  of  the  eclip- 
tic, keeping  always  the  same  points  of  its  surface  to- 
wards the  same  fixed  stars.  Bj  this  means,  as  every 
meridian  would  come  to  the  sun  but  once  in  every  re* 
volution,  a  day  and  a  year  were  then  the  same  :  but 
that  a  comet  striking  obliquely  upon  some  part  of  the 
earth  gave  it  the  diurnal  rotation  :  that  the  antedilu- 
vian year  consisted  of  360  days :  but  that  the  addition- 
al matter  deposited  upon  the  earth  from  the  atmosphere 
of  the  comet  at  the  flood,  so  retarded  the  revolution 
thereof  round  the  sun,  that  it  is  not  now  performed  in 
less  than  36  (  days  and  about  a  quarter*  The  same  co- 
met he  thought  would  probably,  coming  near  the  earth 
when  heated  in  an  intense  degree  in  its  perihelion,  he 
the  instrumental  cause  of  that  great  catastrophe,  the 


general  conflagration,  foretold  in  the  sacred  writings 
and  from  ancient  tradition. 

These  conjectures  lead  us  to  speak  somewhat  more 
particularly    concerning   the   nature   of  comets, 
the  purposes  they  may  possibly  answer  in  the  creation. 
Hevelius,  in  order  to  account  for  the  various  appear- 


107 


Real 

Muiiotti 

of  ihc 

alltMViii.y 
Kuiies. 


t^i 


ances 


of  the  nucleus  already  related,  nup^osed  that  Conjectures 
they  were  composed  of  several  masses  compacted  toge-®  cou-"*' 
ther,  with  a  transparent  fluid  interspersed,  but  the  ^^^^jjig  the 
apparent  changes  in  the  nucleus  may  be  only  on  the  nature  ot 
surface  :  comets  may  he  subject  to  spots  as  the  planets  conieu* 
are  ^  and  the  vastly  different  degrees  of  heat  they  go 
through  may  occasion  great  and  sudden  changes,  not 
only  in  their  surfaces,  but  even  in  their  internal  frame 
and  texture.  Newton  places  all  these  apparent  changes 
to  the  atmosphere  that  environs  them  ;  which  must  be 
very  dense  near  their  surfaces,  and  have  clouds  floating 
therein.  It  was  his  opinion,  that  the  changes  mention- 
ed may  all  be  in  the  clouds,  not  in  the  nucleas*  This 
last  indeed  he  looked  upon  to  be  a  body  of  extreme  so- 
lidity, in  order  to  sustain  such  an  intense  heat  as  the 
comets  are  sometimes  destined  to  undergo ;  and  that, 
notwithstanding  their  running  out  into  the  immense 
regions  of  space,  where  they  were  eirposed  to  the  most 
intense  degrees  of  cold,  they  would  hardly  be  cooled 
again  on  their  return  to  the  sun.  Indeed,  accord- 
ing to  his  calculation,  the  comet  of  1680  must  be 
for  ever  in  a  state  of  violent  ignition.  He  hath  com** 
puted  that  a  globe  of  red- hot  iron  of  the  same  dimen- 
sions  with  the  earth,  would  scarce  be  cool  in  50,000 
years4  If  then  the  comet  be  supposed  to  cool  lOO 
times  faster  than  red- hot  iron,  as  its  heat  was  2000 
.times  greater,  it  must  require  upwards  of  a  million  of 
years  to  cool  it.  In  the  short  period  of  575  years, 
therefore,  its  heat  will  be  in  a  manner  scarce  dimi- 
nished 'y  and,  of  consequence,  in  its  next  and  every  suc- 
ceeding revolution,  it  must  acquire  an  increase  of  heat : 
so  that,  since  the  creation,  having  received  a  proper* 
tional  addition  in  every  succeeding  revolution,  it  must 
BOW  be  in  a  state  of  ignition  very  little  inferior  to  that 
of  the  sun  itself.  Sir  Isaac  Newton  hath  farther  con- 
cluded,- that  this  comet  must  be  considerably  retarded 
in  every  succeeding  revolution  by  the  atmosphere  of  the 
sun  within  which* it  enters;  and  thus  must  continually 
come  nearer  and  nearer  his  bodv,  till  at  last  it  falls  in- 
to  it.  This,  he  thinks,  may  be  one  use  of  the  comets^ 
to  furniih  fuel  for  the  sun,  which  otherwise  would  be 
in  danger  of  wasting  from  the  continual  emission  of  its 
light. 

He  adds,  that  for  the  conservation  of  the  water  and 
moisture  of  the  planets,  comets  seem  absolutely  requi- 
site ;  from  whose  condensed  vapours  and  exhalation 
all  the  moisture  which  is  spent  in  vegetation  and  pu- 
trefaction, and  turned  into  dry  earth,  &c.  may  be 
resupplied  and  recruited  ;  for  all  vegetables  grow  and 
increase  wholly  from  fluids  *,  and  again,  as  to  their 
greatest  part,  turn  by  putrefaction  into  parth  *,  an 
earthy  slime  being  perpetually  precipitated  to  the  hot-  . 
torn  of  putrefying  liquors.  Hence  the  quantity  of  dry 
earth  must  continually  increase,  and  the  moisture  of  the 
globe  decrease,  and  be  quite  evaporated,  if  it  l^ave  not 
a  continual  supply  from  some  part  or  other  of  the  uni- 
verse. 'V-^nd  I  suspect  (adds  our  great  author),  that 
the  spirit  which  makes  the  finest,  subtilest,  and  best 
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part  of  our  air,  and  which  la  absolutely  requisite  for  the 
life  and  being  of  all  thingS|  comes  principally  from  the 
comets.'* 

Mr  Brydone  observes,  that  the  comets  without  tails 
seem  to    be   of   a  very  different  species   firom    those 
which  have  tails  :  To  the  latter,  he  says,  they  appear 
Mr  Bry-     ^^  y^^^^  ^  much  less  resemblance  than  they  do  even  to 
jectoret      pl^i^cts.     He  tells  us,  that  comets  with  tails  have  sel- 
soncernini;  dom  been  visible  but  on  their  recess  from  the  sun :  that 
they  are  kindled  up,  and  receive  their  alarming  appear- 
ance, in  their  near  approach  to  this  glorious  luminary ; 
but  that  those  without  tails  are  seldom  or  ever  seen 
but  on  their  way  to  the  son  ;  and  he  does  not  recollect 
any  whose  return  has  been  tolerably  well  ascertained. 
**  I  remember  indeed  (says  he),  a  few  years  ago,  a 
small  one,  that  was  said  to  have  been  discovered  by  a 
telescope  after  it  had  passed  the  sun,  but  never  more  be- 
came visible  to  the  naked  eye.     This  assertion  is  easily 
made,  and  nobody  can  contradict  it ;  but  it  does  not 
at  all  appear  probable  that  it  should  have  been  so  much 
less  luminous  after  it  had  passed  the  sun  than  before  it 
approached  him :  and   I  will  own  to  you,  when  I  have 
heard  that  the  return  of  these  comets  had  escaped  the 
eyes  of  the  most  acute  astronomers,  I  have  been  tempt* 
ed  to  think  that  they  did  not  return  at  all,  but  were 
absorbed  in  the  body  of  the  sun,  which  their  violent  mo- 
tion towards  him  seemed  to  indicate.**     He  then  aU 
tempts  to  account  for  the  continual  emission  of  the  sun*8 
light  without  waste,  by  supposing  that  there  are  num- 
berless bodies  throughout  the  universe  that  are  attracted 
into  the   body  of  the  sun,  which  serve  to  supply  the 
waste  of  light,  and  which  for  some  time  remain  ob- 
scure and  occasion  spots  00  his  surface,  till  at  last  they 
are  perfectly  dissolved  and  become  bright  like  the  rest. 
This  hypothesis  may  account  for  the  dark  spots  becom- 
ing as  bright,  or  even  brighter  than  the  i*ebt  of  the 
disk,  but  will  by  no  means  account  for  the  brighter  spots 
becoming  dark.     Of  this  comet,  too,  Mr  Brydone  re- 
maiiis,  that  k  was  evidently  snrrounded  by  an  atmo- 
sphere which  refracted  the  light  of  the  6xed  stars,  and 
seemed  to  cause  them  to  change  their  places  as  the  co- 
met came  near  them. 
Mr  Cote's       ^  ^^^  strange  opinion  we  find  set  forth  in  a  book 
bypbtheiUL  entitled  "  Observations  and  Conjectures  on  the  Nature 
and  Properties  of  Light,  and  on  the  Theory  of  Comets, 
by  William  Cole.**     This  gentleman  supposes  that  the 
comets  belong  to  no  particular  system  j  but  were  ori- 
ginally projected  in  such  directions,  as  would  successive- 
ly expose  them  to  the  attraction  of  different  centres,  and 
thus  they  would  describe  various  curves  of  the  parabolic 
and  the  hypexbolic  kind.  This  treatise  is  written  in  an- 
swer to  some  objections  thrown  out  in  Mr  Brydone*s 
Tour,  against  the  motions  of  the  comets  by  means  of  the 
two  forces  of  gravitation  and  projection,  which  were 
thought  sufficient  for  that  purpose  by  Sir  Isaac  Newton : 
of  which  we  shall  treat  as  fully  as  our  limits  will  allow 
in  the  next  section. 

The  analogy  between  the  periodical  times  of  the 
planets  and  their  distances  from  the  sun,  discovered  by 
oftLe  ^  Kepler,  takes  place  also  in  the  comets.  In  conse- 
quence «of  this,  the  mean  distance  of  a  comet  from  the 
sun  may  be  found  by  comparing  its  period  with  the 
time  of  the  earth*s  revolution  round  the  sun.  Thus 
the  period  of  the  comet  that  appeared  jn  I53i«  1607, 
1682,  and  1759,  being  about  76  years,  its  mean  di- 
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stance  from  the  son  may  be  found  by  this  proportion  : 
As  1 1  the  square  of  one  year,  the  earth*s  periodical  time, 
is  to  5776  the  square  of  76,  the  comet*8  periodical 
time }  so  is  1,000,000  the  cube   of  100   the    eartb*8 
mean  distance  from  the  sun,  to  5,776,000,000  the  cube 
of  the  coroet*8  mean  distance.    The  cube  root  of  tkia 
last  nomber  is  1794  9  the  mean  distance  itself  id  audi 
parts  as  the  mean  distance  of  the  earth  from  the  ann 
contains  ico.     If  the  perihelion  distance  of  this  cornet^ 
58  be  taken  from  3588  double  the  mean  distance,  we 
shall  have  the  aphelion  distanoei  3536  of  sock  parts  as 
the  distance  of  tbe  earth  contains  100  ;  which  is  a  little 
more  than  35  times  the  distance  of  the  earth  from  tbe 
son.     By  a  like  method,  the  aphelion  distance  of  the 
comet  of  1680  bomes  out  138  timet  the  mean  dietaoce 
of  tbe  earth  from  the  sub,  supposing  its  period  to  he 
575  years :  so  that  this  comet,  in  its  aphelion,   goes 
more  than  14  times  the  distance  from  the  sun  that  Sa- 
turn does.     Eoler  computes  the  orbit  of  this  comet 
from  three  of  Flamstead*8  observations  taken  near  to* 
gether,  compared  with   a  fourth   taken   at  seme   di- 
stance from  the  other  three,  and  firom  thence  concludes 
the  period  to  be  a  little  more  than  170  years.     **  It 
seems  something  surprising   (says  Dr  Long),    that, 
from  the  same  observations  which  were  used  bv  New- 
ton  and  Halley,  he  should  bring  out  a  period  so  very 
different  from  what  these  great  men  have  determined  : 
but  it  is  the  less  to  be  wondered  at,  if  we  consider  how 
small  a  portion  of  the  comet*s  orbit  lay  between  tbe 
most  distant  places  used  in  this  computation,  or  indeed 
that  coold  be  had  for  that  purpose  }  so  small,  that  tbe 
form  of  the  ellipsis  cannot  be  found  with  precision  by 
this  method,  except  the  comet's  places  were  more  ex* 
actly  verified  than  is  possible  to  be  done  :  and  that  be 
does  not  pretend  to  confirm  his  determination  of  the  pe^* 
riod  by  pointing  out  and  comparing  together  any  formev 
appearances  of  this  comet ;  a  method  which  Newton 
recommended  as  the  only  one  whereby  the  periodica) 
times  and  transverse  diameters  of  the  orbits  of  the  co^ 
mets  can  be  determined  with  accuracy.** 

The  period  of  the  comet  in  1744  is  much  longer  thaa 
even  that  of  1680.  Mr  Betts,  in  attempting  to  compute 
the   transverse  axis  of  its  orbit,  found  it  come  out 
so  near  infinite,  that,  though  the  orbit  showed  itself  in 
this  manner  to  be  a  very  long  one,  he  found  it  impossi- 
ble to  calculate    it  without  some  observations  made 
after  its  perihelion.     Halley,  after  he  had  finished  hi8|^ 
tables  of  comets,  found  such  a  similitude  in  the  elements eal 
of  those  of  1531,  1607,  and  1682,  that  he  was  induced  tb« 
to  believe  them  to  be  returns  of  the  same  comet  ia^ 
an  elliptic  orbit :  but  as  there  was  sueb  a  difference 
in  their  periodical  times  and  inclinations  of  their  ofw 
bits  as  seemed  to  make  against  this  opinion  ^  and  aa 
the  observations  of  tbe  first  of  them  in  1531  by  Appian, 
and  the  second  in  1607  by  Kepler,  were  not  exact 
enough  to  determine  so  nice  a  point  when  he  first  pub* 
lished  his  synopsis  in  1705  ^  he  only  mentioned  this  as 
a  thing  probable,  and  recommended  it  to  posterity  te 
watch  for  an  appearance  of  the  same  in  1758.     Aftei^ 
wards,  looking  over  the  catalogue  of  ancient  comets, 
and  finding  three  others  at  equal  instruments  with  those 
now   mentioned,    he  grew  more  positive   in  his  opi- 
nion 'y  and  knowing  a  method  of  calculating  with  ease 
a  motion  in  an  elliptic  orbit,  how  eccentric  soever  it 
might  be,  instead  of  the  parabolic  orbit  which  he  had 
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given  Tor  the  comet  of  1682,  he  set  about  adapting  the 
^   plan  of  that  orbit  to  an  ellipsis  of  a  given  space  and 

fmagnitode,  having  the  son  in  one  of  its  foci,  so  as  to 
tall  J  with  the  observations  of  that  comet  made  by  Flam* 
t^^  stead  with  great  accoracy,  by  the  help  of  a  very  large 
•extant.  He  likewise  corrected  the  places  of  the  comet 
ef  1531  from  Appian,  and  those  of  the  comet  1 607 
from  Kepler  and  Longomontanos,  by  rectifying^  the 
places  of  the  stars  they  had  made  ase  of,  and  found 
those  places  agree  as  well  with  the  motion  in  such 
an  ellipsis  as  could  be  expected  from  the  manner  of  oh* 
serving  of  these  astronomers,  and  the  imperfections  of 
their  instruments.  Tlie  greatest  objection  to  this 
theory  was  some  difference  in  the  inclination  of  the 
ttf  orbits,  and  that  there  was  above  a  yearns  difference  be* 
ftbe  tween  the  two  periods.  The  comet  of  153 1  was  in 
its  perihelion  August  24.  j  that  of  1607,  October  16^ 
and  that  of  1682,  September  4. :  so  that  the  first  of 
these  periods  was  more  than  76,  the  latter  not  quite 
75  years.  To  obviate  this,  be  reminds  bis  readers  of 
'•an  observation  made  by  him  of  the  periodical  revolu- 
tion of  Saturn  having  at  one  time  been  about  13  days 
longer  than  at  another  time^  occasioned,  as  he  sop- 
posed,  by  the  near  approach'  of  Saturn  and  Jupiter, 
and  the  mutual  attraction  and  gravitation  of  these  two 
planets :  and  observes,  that  in  the  summer  of  the  year 
1 68 1,  the  comet  in  its  descent  was  for  some  time  so 
near  Jopiter,  that  its  gravitation  towards  that  planet 
was  one-fiftieth  part  of  its  gravitation  towards  the  sun. 
This,  he  concluded,  would  cause  a  change  in  the  in- 
clination of  its  orbit,  and  also  in  the  velocity  of  its 
motion  :  for  by  continuing  longer  near  the  planet  Jo- 
piter on  the  side  most  remote  from  the  son,  its  velocity 
would  be  more  increased  by  the  joint  forces  of  both 
those  bodies,  than  it  would  be  diminished  by  them  act- 
ing contrarywise,  when  on  the  side  next  the  san  where 
its  motion  was  swiftest  The  projectile  motion  being 
thus  increased,  its  orbit  wouM  be  enlarged,  and  its 
period  lengthened ',  so  that  he  thought  it  probable  it 
would  not  iv:tum  till  after  a  longer  period  than  76 
years,  about  the  end  of  the  year  1758,  or  beginning  of 

As  HaHey  expressed  his  opinion  modestly,  thooffh 
clearly  enough,  that  this  comet  would  appear  agaia 
aboot  the  end  of  1758,  or  the  beginning  of  the  fol- 
lowing year,  M.  de  la  Lande  pretends  he  most  have 
been  at  a  loss  to  know  whether  the  period  he  foretold 
would  have  been  of  75  or  of  76  years  ^  that  he  did 
not  give  a  decisive  prediction,  as  if  it  had  been  the  re- 
sult of  calculation  ^  and  that,  by  considering  the  affair 
in  so  loose  a  manner  as  Halley  did,  there  was  a  good 
deal  ef  room  for  objecting  to  his  reasoning.     After 
th^se  reactions,  he  is  very  large  in  his  commendation 
ef  the  performance  of  Clairault  j  who,  he  says,  not 
only  calculated  strictly  the  effect  of  the  attraction  of 
Jupiter  in  1681  and  1683,  when  the  comet  was  again 
nesr  Jupiter,  but  did  not  neglect  the  attraction  of  thai 
planet  when  the  comet  was  most  distant ;  that  he  con- 
sidered the  uninterrupted  attractions  of  Jupiter  and 
Sat  am  opoo  the  son  and  upon  the  comet,  but  chiefly; 
^   the  attractions  of  Jupiter  upon  the  sun,  whereby  that 
luminary  was  a  little  displaced,  and  gave  different'  ele- 
ments to  the  orbk  of  the  comet.     By  this  method  he 
found  the  comet  would  be  in  its  perihelion  about  the 
middle  of  April  j  bat  tbat^  oa  account  of  iome  small 
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quantities  necessarily  neglected  in  the  method  of  a|^ 
proximation  made  use  of  by  him,  Mr  Clairault  de- 
sired to  be  indulged  one  month  ;  and  that  the  comet 
came  just  30  days  before  the  time  he  had  fixed  for  its 
appearance. 

That  comets  may  have  their  motion  disturbed  by  the 
planets,  especially  by  the  two  largest,  Jupiter  and  Sa* 
turn,  appears  by  an  instance  just  now  mentioned.  They 
may  also  afiect  one  another  by  their  mutual  gravitation 
when  out  ef  the  planetary  regions  ;  but  of  this  we  can 
take  no  account,  nor  can  we  estimate  the  resistance  of 
the  ether  through  which  they  pass ;  and  yet  both  these 
causes  may  have  some  influence  on  the  inclination  of 
their  orbits  and  the  length  of  theix  periods. 

Chap.  V.  0/thi  MaOons  ofthi  Satellites^ 
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The  moon  is  the  satellite  which  moves  round  the- 
earth,  and  as  her  apparent  and  real  motions  are  the 
same,  we  have  already  given  an  account  of  her  ellipti- 
cal orbit  and  irregularities* 

Jupiter  is  attended  by  four  satellites.  If  we  repre- 
sent the  semidiameters  of  Jupiter^s  equator  by  unity^ 
then  the  mean  distances  of  the  satellites  .fr^m  Jupiter, 
will  be  represented  by  the  following  numbers. 

First  satellite  5*697^00  semidiameters.: 

Second  satellite  9.065098 

Third  satellite  14.461628 

Fourth  satellite  25^36000 

The  durations  of  their  revolutions  are  respectively. 

First  satellite  i*769i37787o6993i  days» 

Second  satellite  3*551181016734509 

Third  satellite  7.154552807541524 

Fourth  satellite  16.689019396008634 

If  we  compare  the  distances,  of  these  satellites  witk 
their  periodic  times,  we  observe  the  same  relation  point* 
ed  out  by  Kepler  between  the  distances  of  the  plane ta 
from  the  sun  and  tiie  duration  of  their  revolutions  :  for 
the  squares  of  the  periodic  times  of  the  satellites  are 
proportional  to  the  cubes  of  their  distance  from  Jnpi-. 
ter^s  centre. 

The  frequent  eclipses  of  these  satellites  have  enabled^ 
astronomers  to  ascertain  their  notion,  with  much  mors 
precision  than  could  have  been  attained  merely  by  ob-« 
serving  their  distances  from  Jupiter.  The  following^ 
points  have  been  ascertained. 

The  orbit  of  the  first  satellite  is  circular,  at  least  its 
eccentricity  is  insensible ;  it  coincides  nearly  with  Ju- 
piter^s  equator,  which  is  inclined  to  the  orbit  of  the 
planet  at  an  angle  of  3.5^99^. 

The  ellipticity  of  the  oi^it  of  the  second  satellite  rsirregaiiii 
also  insensible  }  its  ioolination  to  Jupiter^s- orbit  varies,  tiei  in  tJ 
as  does  also  the  position  of  its  nodes..  These  irregulari- ">*^m 
tiea  are  represented  pretty  well,  by  su^iosing  the  incli- 
nation of  the  orbit  to  the  equator  of  Jupiter  1750.968"^ 
and  that  its  nodes  move  retrograde  iu  that  plane  in  a. 
period  of  30  years.. 

A  small  ecceatncity  ia  observed  in  the  orbit  of  the- 
third  satellite.  The  extremity  of  its  longer  axis  next 
Jupiter,  called  the  perijove^  has  a  direct  motion.  The 
eccentricity  of  the  orbit  has  been  observed  to  varyxon-. 
siderably.  The  equation  of  the  centre  was  at  its  maxi- 
mum about  the  end  of  the  27th  century). it  then  a> 
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iHoUnte^  i6  atjoat  862'' ;  !t  gradually  diminished,  and 
in  the  year  1775  it  was  at  its  minimam,  and  amounted 
only  to  about  229.  j^.  The  inclination  of  the  orbit  of 
this  satellite  to  that  of  Jupiter,  and  the  position  of  its 
nodes,  are  variable.  These  different  variations  are  re- 
presented prettv  nearly,  by  sapposing  the  orbit  inclin- 
ed to  that  of  Jtipiter,  at  an  angle  of  about  *^26*'f  and 
giving  to  the  nodes  a  retrograde  motion  in  the  plane  of 
the  equator,  completed  in  the  period  of  137  years. 

The  orbit  of  the  fourth  satellite  is  very  sensibly  el- 
liptical. Its  perijove  has  a  direct  motion,  amounting 
to  about  21 1 2^'*  This  orbit  is  inclined  to  that  of 
Jupiter,  at  an  angle  of  about  14/.  It  is  in  con* 
sequence  of  this  inclination,  that  the  fourth  satellite 
often  passea  behind  the  planet  relatively  to  the  sun  with- 
out being  eclipsed.  From  the  first  discovery  of  this 
planet,  till  the  year  1760,  the  inclination  of  its  orbit 
appeared  constant :  but  it  has  sensibly  increased  since 
that  period. 

Besides  all  these  variations,  the  satellites  of  Jupiter 
are  subjected  to  several  irregularities,  which  disturb 
their  elliptical  motion,  and  render  their  theory  very 
complicated.  These  irregularities  are  most  conspicuous 
in  the  three  first  satellites. 

Their  mean  motions  are  such,  that  the  mean  mo- 
tion of  the  first  satellite,  together  with  twice  the  mean 
motion  of  the  third,  is  nearly  equal  to  thrice  the  mean 
motion  of  the  second.  The  same  relation  holds  in 
their  synod ical  motions.  The  mean  longitude  both  sy- 
nod leal  and  sidereal  of  the  first  three  satellites,  seen 
from  the  centre  of  Jupiter,  is  such  that  the  longi- 
tude of  the  first,  minus  thrice  that  of  the  second,  plus 
twice  that  of  the  third,  is  nearly  equal  to  the  semicir- 
cumference.  This  relation  is  so  very  near  the  truth| 
that  one  is  tempted  to  consider  it  as  rigorous,  and  to 
ascribe  the  supposed  errors  to  the  imperfection  of  ob- 
servations. It  will  hold  at  least  for  a  long  time  to 
Come,  and  shews  us  that  the  three  satellites  cannot  be 
eclipsed  at  once. 

The  periods  and  laws  of  the  principal  irregularities 
of  these  satellites  are  the  same  in  all.  The  irregularity 
of  the  first  advances  or  retards  its  eclipses  20''  of  time 
at  its  maximum.  If  we  compare  the  changes  on  this 
inequality,  with  the  relative  positions  of  the  two  first 
satellites,  we  find  that  it  disappears  when  these  two  sa- 
tellites, seen  from  the  centre  of  Jupiter,  are  in  opposi- 
tion at  the  same  time ;  that  it  increases  gradually,  and 
acquirer  its  maximum  when  the  first  satellite,  at  the  in- 
stant of  opposition,  is  45^  more  advanced  than  the  se- 
cond *,  that  it  vanishes  when  the  first  is  90^  before  the 
second.  Beyond  that  point  it  becomes  negative  and 
retards  the  eclipHcs,  and  increases  till  the  two  satellites 
are  135  degrees  from  each  other,  when  it  acquires  its 
negative  maximum.  Then  it  diminishes  and  disap- 
pears when  they  are  180°  distant.  In  the  second  half 
of  the  circumference  the  very  same  laws  are  observed 
as  in  the  first.  From  these  phenomena  it  has  been 
concluded,  that  there  exists  in  the  motion  of  the  first 
satellite  round  Jupiter,  an  inequality  amounting  to 
1733.6"  at  its  maximum,  and  proportional  to  the  sine 
of  twice  the  excess  of  the  mean  longitude  of  the  first 
satellite  above  that  of  the  second  \  which  excess  is 
equal  to  the  difference  between  the  mean  sy nodical 
longitudes  of  the  two  satellites.  The  period  of  this 
inequality  does  not  amount  to  4  days.     How  comes  it 
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then,  it  will  be  asked,  to  change  Into  a  period  of  437.75  |^ 
days,  with  respect  to  the  eclipses  of  the  first  satellite  ?  Motimiy 
Let  us  suppose,  that  the  first  and  second  satellites  set  of  the 
out  together  from  their  mean  opposition  to  the  sun. 
During  every  revolution  of  the  first  satellite,  in  conse- 
quence of  its  mean  synodical  motion,  it  will  be  in  mean 
opposition.  Suppose  a  fictitious  star,  whose  angular 
motion  is  owing  to  the  excess  of  the  mean  synodical 
motion  of  the  first  satellite,  over  that  of  the  second, 
then  twice  the  difference  of  the  mean  synodical  motions 
of  the  two  satellites  will  in  the  eclipses  of  the  first 
be  equal  to  a  multiple  of  the  circumference  together 
with  the  motion  of  the  fictitious  star.  Of  course  the 
sine  of  this  last  motion  will  be  proportional  to  the  ine^ 
quality  of  the  first  satellite  in  its  eclipses,  and  may  re- 
present that  inequality.  Its  period  is  equal  to  the  dura* 
tion  of  the  revolution  of  the  fictitious  star,  which  ac- 
cording to  the  mean  motion  of  the  two  satellites  is 
437.75  days.  Thus  it  is  determined  with  more  preci- 
sion than  by  direct  observation. 

The  irregularity  of  the  second  satellite  follows  a  law 
similar  to  that  of  the  first  j  but  its  sign  is  always  con- 
trary. It  accelerates  or  retariis  the  eclipses  93  2^'  in 
time  when  at  its  maximum.  When  compared  with  the 
position  of  the  two  satellites,  we  perceive  thatitdisappears 
when  they  are  in  opposition  to  the  sun  at  the  same  time; 
that  it  retards  the  time  of  the  eclipses  more  and  more, 
till  the  two  satellites  are  distant  from  each  other  90°  at 
the  time  when  they  take  place  i  then  the  retardation 
diminishes  and  vanishes  altogether,  when  the  two  satel- 
lites are  1 80"  from  each  other  at  the  time  of  the  eclip- 
ses. It  then  accelerates  the  eclipses  in  the  other  half 
of  the  circumference  precisely  as  it  had  retarded  them 
before.  From  these  observations  it  has  been  concluded 
that  there  exists  in  the  motion  of  the  second  satellite  an 
irregularity  of  3647"  at  its  maximum  proportional,  (^bui 
with  a  contrary  sign)  to  the  sign  of  the  excess  of  the 
inean  longitude  of  the  first  Satellite  above  that  of  the  se- 
cond, which  excess  is  equal  to  the  difference  of  the  meau 
synodical  motions  of  the  two  satellites. 

If  the  two  satellites  set  out  together  from  their  mean 
opposition  to  the  sun  ^  the  second  satellite  will  be  in 
mean  opposition  every  time  that  it  completes  a  synodic 
cai  revolution.  If  we  suppose,  as  before,  a  star  whose 
angular  motion  is  equal  to  the  excess  of  the  mean  sy- 
nodical movement  of  the  first  satellite,  or  twice  that 
of  the  second,  then  the  difference  of  the  two  synodical 
movements  of  the  two  satellites  will,  at  the  eclipses  of 
the  second,  equal  a  multiple  of  the  circumference  to- 
gether with  the  motion  of  the  fictitious  star.  Of  course 
the  inequality  of  the  second  during  its  eclipse  will  be 
proportional  to  the  sine  of  the  angular  motion  of  that 
fictitious  star.  Hence  the  reason  that  the  period  and  law 
of  that  irregularity  are  the  same  as  in  the  irregnlasity  of 
the  fint  satellite. 

If  the  third  satellite  produces  in  the  motion  of  the 
second  an  inequality  resembling  that  which  the  second 
seems  to  produce  in  the  motion  of  the  first,  that  is  to 
say,  proportional  to  the  sine  of  twice  the  difference  of 
the  mean  longitudes  of  the  second  and  third  satellite ) 
that  new  inequality  will  coincide  with  that  which  is 
due  to  the  first  satellite.  For  in  consequence  of  the  re* 
Kition  which  the  mean  longitude  of  the  three  first  satel- 
lites have  to  each  other,  the  difference  of  the  mean  lon- 
gitudes of  the  two  first  satellites  is  equal  to  the  semicir- 
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cumference  together  with  twice  the  difference  of  the 
meao  lon^iritucles  of  the  second  and  third  satellites,  so  that 
the  aiDC  of  the  fir^t  difference  i*>  the  same  as  the  sine  of 

yy  dooble  the  second  difference,   bat  with  a  contrary  sign. 

"^  The  inequality  produced  by  the  third  satellite  in  the 
motion  of  the  second,  will  therefore  have  the  same  sign, 
and  will  follow  the  same  law  as  the  inequality  observed 
in  that  motion.  It  is,  therefore,  very  probable  that  this 
ineqaality  is  the  result  of  two  inequalities  depending  oa 
the  first  and  third  satellite.  If  in  the  course  of  ages,  tlie 
preceding  relation  between  the  mean  longitudes  of  these 
three  satellites  should  cease  to  exist,  these  two  inequa* 
lities,  at  present  compounded,  would  separate,  and  their 
respective  values  might  be  discovered. 

The  inequality  relative  to  the  third  satellite  in  its 
eclipses,  compared  with  the  respective  positions  of  the 
fecood  and  third,  offers  tlie  same  relations  with  the 
inequality  of  the  second  compared  with  the  respective  si- 
tuations of  the  two  first.  There  exists  then  in  the  mo* 
tion  of  the  third  satellite,  an  inequality  which  at  its 
maximum  amounts  to  268''.  If  we  suppose  a  star  whoso 
angular  motion  is  equal  to  the  excess  of  the  meao  syno* 
dical  motion  of  the  second  satellite,  above  twice  the 
mean  synodical  motion  of  the  third,  the  inequality  of  the 
third  satellite  will  in  its  eclipses  be  proportional  to  the 
motion  of  this  fictitious  star.  But  in  consequence  of  the 
relation  wbich  exists  between  the  mean  longitude  of  the 
three  satellites,  the  sine  of  this  motion  is  the  same  (ex« 
cept  itM  sign),  with  that  of  the  motion  of  the  first  ficti« 
tioos  .<itar  which  we  formerly  considered.  Therefore  the 
ineqaality  of  the  third  satellite  in  its  eclipses  has  the 
same  period,  and  follows  the  same  laws,  with  the  in- 
equalities of  the  two  first  satellites  :  such  are  the  laws 
of  the  principal  irregularities  of  the  three  first  satellites 
of  Jupiter. 

Let  as  now  consider  the  satellites  of  Saturn,  which 
are  seven  in  number.  The  satellites  of  Saturn  have  not 
as  yet  proved  so  useful  to  asti-onomy  or  geography  as 
those  of  Jupiter  ^  principally  because  they  cannot  be 
seen  unlessvery  powerful  telescopes  be  used.  Five  of  those 
satellites  were  discovered  in  the  year  1685,  by  Cassini 
and  Huygens,  who  used  telescopes  consisting  of  two 
simple  lenses,  but  upwards  of  loo  feet  in  length  ^  and 
those  were  called  i»t,  2d,  3d,  &c.  reckoning  from  the 
planet.  Two  others  were  discovered  by  Dr  Herschel  in 
the  years  1787  and  1788,  and  these  are  smaller  and 
nearer  to  the  planet,  on  which  accoun*^  they  ought  to 
have  been  called  the  first  and  second,  at  the  same  time 
that  the  other  five  ought  to  have  been  called  3d,  4th, 
5th,  6th,  and  7th  ;  but,  ima/i^iiiing  that  this  might  cre- 
ate some  confusion  in  the  rt- ading  of  old  astronomical 
books,  the  five  old  satellites  have  been  suffered  to  retain 
their  nnmerical  names,  and  the  two  new  satellites  are 
now  called  the  6th  and  the  7th  ^  so  that  the  7th  is  the 
nearest  to  the  planet,  then  comes  the  6th,  then  the  1st ; 
>md  this  is  followed  by  the  2d,  3d,  4tb,  and  5th. 

Tlie  inclinations  of  the  orbits  of  the  1st,  2d,  3d,  and 
4th  satellites,   to   die  ecliptic,   are  from  30^  to  31^. 
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That  of  the  jlh  is  from  17**  to  18°.     Of  all   the  satel-       RchI 
litesof  the  solar  system,  none,  except  the  jth  of  Saturn,     Motions 
has  been  observed  to  have  any  spots,  from  the  motion  of       ***  "* 
which  the  rotation  of  the  satelLte  round  its  own  axis      ul^i.^, 
might  be  determined.     Then  the  5th  satellite  ofSaturn, 
as  Dr  Herschel  has  discovered,  turns  round  its  own  axis; 
and  it  is  remarkable,  that,  like  our  moon,  it  revolves 
round  its  axis  exactly  in  the  same  time  that  it  revolves 
round  its  primary. 

The  following  table  states  the  particulars  which  have 
been  ascertained  with  respect  to  the  satellites  of  Saturn. 

The  Satellttes  of  Saturn. 


Satellites. 

Periods. 

Diet,  in 
<emi-<lia. 
ofSatum. 

Dikt.  iR 

miles. 

App.  diam. 
of  orbits. 

d.   h.    m.     s. 

/     It 

Seventh 

0  22   40  46 

^i 

107,000 

0  57 

Sixth 

I      8  53      9 

Si 

135,000 

1  14 

First 

I    21    18    27 

4l 

170,000 

I  t7 

Second 

2    17   41    22 

5i 

217,000 

I  52 

Third 

4    12    25    12 

8 

303,000 

3    36 

Fourth 

15    22  41    13 

18 

704,000 

6  18 

Fifth 

79    7  48    0;  54 

2,050,000 

»7    4 

330 

The  planet  Herschel,  with  its  six  satellites,  have  been  Satellites  of 
entirely  discovered  by  Dr  Herschel.  The  planet  itself  Herschel. 
may  be  seen  with  almost  any  telescope ;  but  its  satellites 
cannot  be  perceived  without  the  most  powerful  instru- 
ments, and  the  concurrence  of  all  other  favourable  cir* 
cumstaoces.  One  of  these  satellites  Dr  Herschel  found 
to  revolve  round  its  primary  in  8d.  17b.  im.  19  sec.  j 
the  period  of  another  he  found  to  be  13d.  lib.  5m. 
1.5  sec.  The  apparent  distance  of  the  former  from  the 
planet  is  33'';  that  of  the  second  44'7.  Their  orbits 
are  nearly  perpendicular  to  the  plane  of  the  ecliptic. 

The  other  four  satellites  were  discovered  a  consider^ 
able  time  after,  and  of  course  Dr  Herschel  has  had  less 
time  to  make  observations  upon  them.  They  are  alto- 
gether very  minute  objects^  so  that  the  following  parti- 
culars must  be  considered  as  being  not  accurate  but  pro- 
bable. "  Admitting  the  distance  of  the  interior  satel- 
lite, to  *be  25''.5,  its  periodical  revolution  will  be  3d. 
2ih.  25m. 

'*  If  the  intermediate  satellite  be  placed  at  an  equal 
distance  between  the  two  old  satellites,  or  at  38".57, 
its  period  will  be  lod.  23h.  4m.  The  nearest  exterior 
satellite  is  about  double  the  distance  of  the  farthcbt  old 
one  *j  its  periodical  time  will  therefore  be  about  38d. 
ih.  49m.  The  most  distant  sate  I  lite  is  full  four  times 
as  far  from  the  planet  as  the  old  second  SHtcllitt  i  it  will 
therefore  take  at  least  ]07d.  i6h.  14m.  to  complete  one 
revolution.  All  these  satellites  perform  their  revolu. 
tions  in  their  01  bits  contrary  to  the  order  of  the.  signs  ^ ; 
that  iS|  their  real  motion  is  retrograde.^' 
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HAVING  in  the  last  two  parts  of  this  treatise  Griven 
an  account  of  the  apparent  and  real  motions  of  the 
heavenly  bodies,  it  only  remains  for  us  to  compare 
these  motions  with  the  laws  established  by  mathema- 
ticians, in  order  to  ascertain  the  forces  that  animate 
the  solar  system,  and  to  acquire  notions  of  the  general 
principle  of  gravitation  on  which  they  depend.  To  de* 
Telope  this  part  of  the  subject  properly,  three  particu- 
lars claim  our  attention.  We  must  in  the  first  place 
lay  down  the  laws  of  motion  as  established  by  mathe- 
maticians; in  the  second  place,  we  must  apply  these 
laws  to  the  heavenly  bodies,  which  will  furnish  us 
with  the  theory  of  gravitation  ;  and,  in  the  third  place, 
we  must  apply  this  theory  to  the  planetary  system,  and 
demonstrate  that  the  whole  motions  of  the  heavenly  bo- 
dies are  explicable  by  that  theory,  and  merely  cases  of 
it.  These  particulars  shall  be  the  subject  of  the  three 
following  chapters. 

Chap.  L  Of  the  La^s  of  Motion. 

The  laws  of  motion,  by  which  all  matter  is  regula- 
ted, and  to  which  it  is  subject  notwithstanding  the 
Tariety  of  phenomena  which  it  continually  exhibits,  con- 
stitute the  first  principles  of  mechanical  philosophy. 
They  will  claim  a  separate  place  hereafter  in  this  work, 
under  the  title  of  Dynamics  \  but  some  notions  of  them 
are  requisite  in  order  to  understand  the  theory  of  gravi- 
tation. We  shall  satisfy  ourselves  in  this  place  with  the 
following  short  sketch. 

A  body  appears  to  us  to  move  when  it  changes  its 
situation  with  respect  to  other  bodies  which  we  con- 
sider as  at  rest.  Thus  in  a  vessel  sailing  down  a  river, 
bodies  are  said  to  be  in  motion  when  they  correspond 
successively  to  different  parts  of  the  vessel.  But  this 
motion  is  merely  relative.  The  vessel  itself  is  moving 
along  the  surface  of  the  river,  which  turns  round  the 
ftxis  of  the  earth,  while  the  centre  of  the  earth  itself  is 
carried  round  the  sun,  and  the  sun  with  all  its  attendant 
planets  is  moving  through  space.  This  renders  it  .ne- 
cessary to  refer  the  motion  of  a  body  to  the  parts  of 
space^  which  is  considered  as  boundless,  immoveable, 
and  penetrable.  A  body  then  is  said  to  be  in  motion 
when  it  corresponds  successively  to  different  parts  of 
apace. 

Matter,  as  far  as  we  know,  is  equally  indiffeient  to 
motion  or  rest.  When  in  motion  it  moves  for  ever  un- 
less stopt  by  some  cause,  and  when  at  rest  it  remains  so, 
,  unless  put  in  motion  by  some  cause.  The  cause  which 
puts  matter  in  motion  is  called  vl  force.  The  nature  of 
moving  forces  is  altogether  unknown,  but  we  can  mea- 
sure their  effects. 

Whenever  a  force  acts  upon  matter  it  puts  it  in  mo- 
tion, if  no  other  force  prevent  this  effect  \  the  straight 
line  which  the  body  describes,  is  called  the  direction  of 
the  force.  Two  forces  may  act  upon  matter  at  the  same 
time.  If  their  direction  be  the  same,  they  increase  the 
motion  \  if  their  direction  be  opposite  they  destroy  each 
«tlier  >  and  the  motion  is  uotbiog  if  the  two  forces  be 


equal ;  it  is  iperely  the  excess  of  the  one  force  above  th« 
other  if  the  motions  be  unequal.  If  the  directions  of  the 
two  forces  make  with  each  other  any  angle  whatever, 
the  resulting  motion  will  be  in  a  direction  between  the 
two.  And  it  has  been  demonstrated,  that  if  lines  be 
taken  to  represent  the  direction  and  amount  of  the 
forces,  if  these  lines  be  converted  into  a  parallelogram 
by  drawing  parallels  to  them;  the  diagonal  of  that 
parallelogram  will  represent  the  direction  and  quantity 
of  the  resulting  motion.  This  is  called  the  compositioa 
of  forces. 

For  two  forces  thus  acting  together,  we  may  substi* 
tute  tiieir  result,  and  vice  verses  Hence  we  may  de- 
compose a  force  into  two  others,  parallel  to  two  axes 
situated  in  the  same  plane,  and  perpendicular  to  each 
other. 

Thus  finding  that  a  body  A,  fig.  117.  has  mov- 
ed from  A  to  C,  we  may  iumgine  either  that  the 
body  has  been  impelled  by  a  single  force  in  the  direct 
tion  of  AC,  and  proportionate  to  the  length  of  AC, 
or  that  it  has  been  impelled  by  two  forces  at  once,  viz* 
by  one  in  the  direction  of  AD,  and  proportionate  to 
the  length  of  AD  ;  and  by  another  force  in  the  direc* 
tion  of  AB  or  DC,  and  proportionate  to  AB  or  DC. 
Therefore,  if  two  sides  of  any  triangle  (as  AD  and 
DC)  represent  both  the  quantities  and  the  directions 
of  two  forces  acting  from  a  given  point,  then  the  third 
side  (as  AC)  of  the  triangle  will  represent  both  the 
quantity  and  the  direction  of  a  third  force,  which  act- 
ing from  the  same  point,  will  be  equivalent  to  the  other 
two,  and  vice  versa. 

Thus  also  in  fig.  118.  finding  that  the  body  A  has 
moved  along  the  line  AF  from  A  to  F  in  a  certain 
time  \  we  may  imagine,  ist,  that  the  body  has  been  im- 
pelled by  a  single  force  in  the  direction  and  quantity  re- 
presented by  AF  \  or  2dly,  that  it  has  been  impelled  by 
two  forces,  viz.  the  one  represented  by  AD,  and  the 
other  represented  by  A£  \  or  thirdly,  that  it  has  been 
impelled  by  three  forces,  viz.  those  represented  by  AD, 
AB,  and  AC  \  or  lastly,  that  it  has  been  impelled  by 
any  other  number  of  forces  in  any  directions  \  provided 
all  these  forces  be  equivalent  to  the  single  force  which  is 
represented  by  AF. 

This  supposition  of  a  body  having  been  impelled  by 
two  or  more  forces  to  perform  a  certain  course  j  or,  on 
the  contrary,  the  supposition  that  a  body  has  been  im- 
pelled by  a  single  force,  when  the  body  is  actually  known 
to  have  been  impelled  by  several  forces,  which  are,  how^ 
ever,  equivalent  to  that  single  force  \  has  been  called  the 
composition  and  resolution  of  forces. 

The  knowledge  of  these  principles  gives  mathema-  R^Jtioi 
ticians  an  easy  method  of  obtaining  the  result  of  anyoffotctt. 
number  of  forces  whatever  acting  on  a  body.  For 
every  particular  force  may  be  resolved  into  three 
otherfl,  parallel  to  three  axes  given  in  position,  and  per- 
pendicular to  each  other.  It  is  obvious,  that  all  the 
forces  parallel  to  the  same  axis  are  equivalent  to  a 
single  force,  equal  to  the  sum  of  all  those  which  act  in 
one  direction,  diminished  by  the  sum  of  those  which 
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^  ftct  in  the  opposite  direction.    Thos  the  body  will  be 
md  acted  on  bj  three  forces  perpendicular  to  each  other : 
^   if  the  direction  of  these  forces  be  represented  bj  the 
sides  of  a  parallelopiped,  the  resulting  force  will  be  re- 
presented by  the  diagonal  of  that  parallelepiped. 

The  indifference  of  a  material  body  to  motion  or 
rest,  and  its  perseverance  in  either  state  when  pot  into 
it,  is  called  the  vis  tnertUB  of  matter.  This  property  is 
considered  as  the  first  law  of  motion.  Hence,  when- 
ever the  state  of  a  body  changes,  we  ascribe  the  change 
to  the  action  of  some  cause:  hence  the  motion  of  a 
body  when  not  altered  by  the  action  of  some  new  force, 
most  be  uniform  and  in  a  straight  line. 
^.  In  such  uniform  motions  the  space  passed  over  is  pro* 
portional  to  the  time :  hot  the  time  emplojed  to  de« 
scribe  a  given  space  will  be  longer  or  shorter  according 
to  the  greatness  of  the  moving  force.  This  difference 
in  the  time  of  traversing  the  same  space  gives  ns  the 
Dotion  of  velocity f  which  in  uniform  motions  is  the  ra- 
tio between  the  space  and  the  time  employed  in  tra- 
versing it.  As  space  and  time  are  heterogeneous  quan- 
tities, they  cannot  indeed  be  compared  together ;  it  is 
the  ratio  between  the  numbers  representing  each  that 
constitutes  velocity.  A  unity  of  time,  a  second  for  in- 
stance, is  chosen,  and  in  like  manner  a  unity  of  space, 
as  a  foot.  Thus,  if  one  body  move  over  20  feet  in  one 
•econd,  and  another  only  10,  then  the  velocity  of  the 
first  u  double  that  of  the  second  ^  for  the  ratio  between 
20  and  I  is  twice  as  great  as  the  ratio  of  10  to  x. 
When  the  space,  time,  and  velocity,  are  represented  by 
numbers,  we  have  the  space  equal  to  the  velocity  mul- 
tiplied by  the  time,  and  the  time  equal  to  the  space  di- 
vided by  the  time. 

The  force  by  which  a  bodj  is  moved  is  proportional 
to  the  velocity,  and  therefore  is  measured  by  the  velo- 
eity.  This  has  been  disputed  by  some  philosophers, 
but  has  been  sufficiently  established.  We  shall  consi* 
der  it,  therefore,  as  a  matter  of  fact,  referring  the  read- 
er for  a  discussion  of  the  subject  to  the  article  Dt- 

VAMICS. 

m.  When  a  body  is  put  in  motion  by  forces  which  not 
Nfr  only  act  at  first,  but  which  continue  to  act  uniformly, 
it  will  describe  a  cnrve  line,  the  nature  of  which  de- 
pends upon  the  forces  which  occasion  the  motion* 
Gravtiattbn  is  an  instance  of  a  force  which  acts  in  this 
manner.  Let  us  consider  it  a  little.  It  appears  to  act 
in  the  same  manner  in  a  body  at  rest  and  in  motion. 
A  body  abandoned  to  its  action  acquires  a  very  small 
velocity  the  first  instant ;  the  second  instant  it  acquires 
a  new  velocity  equal  to  what  it  had  the  first  instant ; 
and  thos  its  velocity  increases  every  instant  in  propor- 
tion to  the  time.  Suppose  a  right-angled  triangle,  one 
of  the  sides  of  which  represents  the  time,  and  the  other 
the  velocity.  The  fluxion  of  the  surface  of  the  tri- 
angle being  equal  to  the  fluxion  of  the  time  multiplied 
by  that  of  the  velocity,  will  represent  the  fluxion  of 
the  space.  Hence  the  whole  triangle  will  represent 
the  space  described  in  a  given  time.  But  the  triangle 
increasing  as  the  sqnare  of  either  of  its  sides,  it  is  ob- 
vious, that  in  the  accelerated  motion  produced  by  gra- 
vitation, the  velocities  increase  with  the  times,  and 
the  heights  from  which  a  body  falls  from  rest  increase 
as  the  squares  of  the  times  or  of  the  velocities.  Hence, 
if  we  denote  by  z  the  space  through  which  a  body  falls 
VoL.IILPaiiL  t 
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the  first  second,  it  will  fall  4  in  1\  9  id  3",  and  so  on  ;  Theory  of 
so  that  every  second  it  will  describe  spaces  increai«iog  UniTentil 
as  the  odd  numbers  i,  3,  5,  7,  &c.     This  important   GraTit*. 
point  will  perhaps  be  rendered  more  intelligible  by  the .    ^^'    ^ 
following  diagram. 

Let  AB,  fig.  I  zp.  represent  the  time  during  which  a 
body  is  descending,  and  let  BC  represent  the  velocity 
acquired  at  the  end  of  that  time.  Complete  the  tri- 
angle ABC,  and  the  parallelogram  ABCD.  Also 
suppose  the  time  to  be  divided  into  innumerable  parti- 
cles eif  tm,  m/F,  /lo,  &c.  and  draw  e/^  tk^  mn^  &c.  all 
parallel  to  the  base  BC.  Then,  since  the  velocity  of 
the  descending  body  has  been  gradually  increasing  from 
the  commencement  of  the  motion,  and  BC  represents 
the  ultimate  velocity  \  therefore  the  parallel  lines  ef^ 
ik^  i»  IS,  &c.  will  represent  the  velocities  at  the  ende 
of  the  respective  times  Ae,  At,  Ai»,  &c.  Moreover, 
since  the  velocity  during  an  indefinitely  small  particle 
of  time  may  be  considered  as  uniform ;  therefore  the 
right  line  ej  will  be  as  the  velocity  of  the  body  in  the 
indefinitely  small  particle  of  time  eif  ik  will  be  as  the 
velocity  in  the  particle  of  time  t  in,  and  so  forth.  Now 
the  space  passed  over  in  any  time  with  any  velocity  is 
as  the  velocity  .multiplied  by  the  time}  viz.  as  the 
rectangle  under  that  time  and  velocity  j  hence  the  space 
passed  over  in  the  time  e  t  with  the  velocity  ef^  will  be 
as  the  rectangle  if;  the  space  passed  over  in  the  time 
im  with  the  velocity  t A;,  will  be  as  the  rectangle  mk; 
the  space  passed  over  in  the  time  mp  with  the  velocity 
m  It,  will  be  as  the  rectangle /» it,  and  so  on.  Therefore 
the  space  passed  over  in  the  sum  of  all  those  times,  will 
be  as  the  sum  of  all  those  rectangles.  But  since  the 
particles  of  time  are  infinitely  small,  the  sum  of  all  the 
rectangles  will  be  equal  to  the  triangle  ABC.  Now 
since  the  space  passed  over  by  a  moving  body  in  the  time 
AB  with  a  uniform  velocity  BC,  is  as  the  rectangle 
ABCD,  (viz.  as  the  time  multiplied  by  the  veloci^) 
and  this  rectangle  is  equal  to  twice  the  trianirle  ABC- 
(Eucl.  p.  31.  B.  I.)  therefore  the  space  passed  over  in 
a  given  time  by  a  body  falling  from  rest,  is  equal  to 
half  the  space  passed  over  in  the  same  time  with  an 
uniform  velocity,  equal  to  that  which  is  acquired  by  the 
descending  body  at  the  end  of  its  fall. 

Since  the  space  run  over  by  a  falling  body  in  the 
time  represented  by  AB,  fig.  Z20.  with  the  velocity  BC 
is  as  the  triangle  ABC,  and  the  space  run  over  in  any 
other  time  AD,  and  velocity  D£,  is  represented  by 
the  triangle  AD£ }  those  spaces  must  be  as  the  squares 
of  the  times  AB  AD  \  for  the  similar  triangles  ABC, 
and  AD£,  are  as  the  squares  of  their  homologous  sides, 
viz.  ABC  is  to  AD£  as  the  square  of  AB  is  to  the 
square  of  AD,  (£ucl.  p.  29.  B.  VL). 

When  a  body  is  placed  upon  an  inclined  plane,  the 
force  of  gravity  which  urges  that  body  downwards,  acts 
with  a  power  so  much  less,  than  if  the  body  descended 
freely  and  perpendicularly  downwards,  «s  the  elevation 
of  the  plane  is  less  than  its  length. 

The  space  which  is  described  by  a  body  descending 
freely  fii^m  rest  towards  the  earth,  is  to  the  space  which 
it  will  describe  upon  the  snrface  of  an  inclined  plane  in 
the  same  time  as  the  length  of  the  plane  is  to  its  eleva- 
tion, or  as  radius  is  to  the  sine  of  the  plene^s  inclina^ 
tion  to  the  horizon* 

If  upon  the  elevation  BC,  fig.  izi.  ef  the  plane  BD« 
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Tlieory  of  a^  a  (Hameter,  the  semicircle  fi£G€  be  described,  th^ 
Vnivercal  part  B'£  of  tlie  inclined  plane,  which  is  cut  off  by  the 
flk«Tiia-  semicircle,  is  that  part  of  the  plane  over  which  a  body 
will  descend,  to  the  same  time  that  another  body  will 
descend  freely  and  perpendicularly  along  the  diameter 
erf  the  circle,  viz.  from  fi  to  C,  which  is  the  altitade  of 
the  plane,  or  sine  of  its  inclination  to  the  horizon. 

The  time  of  a  body^s  descending  along  the  whole 
length  of  an  inclined  plane,  is  to  the  time  of  its  de« 
sccnding  freely  and  perpendicularly  along  the  altitude 
of  the  plane,  as  the  length  of  the  plane  is  to  its  alti> 
tude  'y  or  as  the  whole  force  of  gravity  is  to  that  part  of 
it  which  acts  upon  the  plane. 

A  body  by  descending  from  a  certain  height  to  the 
aame  horizontal  line,  will  acquire  the  same  velocity  whe* 
ther  the  descent  be  made  perpendicularly  or  obliquely,, 
over  an  inclined  plane,  or  over  many  successive  inclined 
planes,  or  lastly  over  a  curve  surface. 

From  these  propositions,  which  have  been  Stt£Sciently 
established  by  mathematicians,  it  follows,  that  in  the 
circle  ABC  (fig.  122),  a  body  will  ikll  along  the  dia* 
meter  from  A  to  B,  or  along  the  chords  CB,  DB,  in 
exactly  the  same  line  by  the  action  cf  gravity. 

When  a  body  is  projected  in  any  line  whatever  not 
perpendicular  to  the  earth's  surface,  it  does  not  conti- 
nue in  that  line,  but  continually  deviates  from  it,  de* 
scribing  a  curve,  of  which  the  primary  line  of  direc- 
tion is  a  tangent.  The  motion  of  the  body  relative  to 
this  line  is  uniform.  But  if  vertioal  lines  be  drawn  from 
this  tangent  to  the  curve,  it  will  he  perceived  that  it* 
velocity  is  uniformly  accelerated  in  the  direction  of  these 
verticaia.  They  are  proportional  to  the  squares  of  the 
corresponding  parts  of  the  tangent.  This  property 
shows  us  that  the  curve  in  which  the  body  projected 
moves  is  a  parabola. 

The  oscillations  of  the  pendulum  are  regulated  like- 
pendolmn.   wise  1  by  the  same  law  of  gravitation.     The  fundamen- 
tal proportions  respecting  pendulums  are  the  follow* 
ing:  . 

If  a  pendulum  be  moved  to  any  distance  from  its 
natural  and  perpendicular  direction,  and  there  be  let 
go,  it  will  descend  towards  the  perpendicular ;  then  it 
will  ascend  on  the  opposite  side  nearly  as  far  from  the 
perpendicular,  as  the  place  whence  it  began  to  descend  ^ 
after  which  it  will  again  descend  towards  the  perpen- 
dicular, and  thus  it  will  keep  moving  backwards  and 
forwards  for  a  oon&iderable  time  ^  and  it  would  conti- 
nue to  move  in  that  manner  for  ever,  were  it  not  for 
the  resistance  of  the  air,  and  the  friction  at  the  point  of 
suspension,  which  always  prevent  its  ascending  to  the 
same  height  as  tlrat  from  which  it  lastly  began  to  de« 
scend. 

The  velocity  of  a  pendulum  in  its  lowest  point  is  as 
the  chord  of  the  arch  which  it  has  described  in  its  de- 
scent. 

The  Ycry  small  vibrations  of  the  same  pendulum  are 
performed  in  times  nearly  equal;  but  the  vibrations 
through  longer  and  unequal  arcbe»  are  performed  in 
times  sensibly  diUbreot. 

As  the  diametet  of  a  circle  is  to  its  circumference,  so 
10^  the  time  of  a  heavy  body ^  descent  from  rest  through 
half  the  length  of  a  pendulnn  to  the  time  of  oue  of  tho 
smallest  vibrations  of  that  pendulum* 

It  is  from  thes^- propositions,  and  the  experiments 
iaade  with  pendulums,  that  the  space  described  by  a 
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body  falling  from  rest  by  the  action  of  gravity 'ha»  been  Tlieory  of 
ascertained.  CniTernl 

.  The  late  Mr  John  Whitehurst,  an  iogenious  mem-  ^^ts. 
ber  of  the  Royal  Society,  seems  to  have  contrived  and 
performed  the  least  exceptionable  experiments  rela- 
tively on  this  subject.  The  result  of  his  experiments 
shews,  tltat  the  length  of  the  pendulum  which  vibratea 
seconds  in  London,  at  113  feet  above  the  level  of  the 
sea,  in  the  temperature  of  60®  of  Falirenheit'k  thermo- 
meter, and  when  the  barometer  is  at  30  inches,  it 
39,1 196  inches  $  whence  it  follows  that  the  space  which 
is  passed  over  by  bodies  descending  perpendicularly,  in 
the  first  second  of  time,  is  16,087  feet.  This  length 
of  a  second  pendulum  is  certainly  not  mathematically 
exact,  yet  it  may  be  considered  as  such  for  all  common 
purposes }  for  it  is  not  likely  to  differ  from  the  troth  by 
more  than  roVv^b  part  of  an  inch. 

By  these  propositions,  also,  the  variations  of  gravity 
in  different  parts  of  the  earth's  surface  and  on  the  tope 
of  mountains  has  been  aaceitained.  Newton  also  has 
shown,  by  means  of  the  pendulum,  that  gravity  does 
not  depend  upon  the  surface  nor  figure  of  a  body.  .  | 

The  motion  of  bodies  round  a  centre  affords  aaotheiorMatnl 
well  known  instance  of  a  constant  force.  As  the  mo-  fotctih 
tion  of  matter  left  to  itself  is  uniform  and  rectilinear, 
it  is  obvious  that  a  body  moving  in  the  circumference 
of  a  curve,  must  have  a  continual  tendency  to  fly  off  at 
a  tangent.  This  tendency  is  called  a  centrifugal farce^ 
while  ewry  force  directed  towards  a  centre  is  called  a 
ctniral  OT  oefUripeial  force*  In  circular  motions  the 
central  force  is  equal,  and  directly  contrary,  to  the 
centrifugal  force.  It  tends  constantly,  to  bring  the 
body  towards  the  centre,  and  in  a  very  short  interval  of 
time,  its  effect  is  measured  by  the'versed  sine  of  the 
small  arch  described. 

Let  A  (fig.  123.)  be  the  centre  of  a  force.  Let  a 
body  in  B  be  moving  in  the  direction  of  the  straight 
line  BC,  in  which  line  it  would  continue  to  move  if 
undisturbed;  but  being  attracted  by  the  centripetal 
force  towards  A,  the  body  must  necessarily  depaK  fren 
this  line  BG;  and  being  drawn  into  the  curve  line  BD, 
most  pass  between  the  lines  AB  and  BC.  It  is  evi- 
dent, therefore,  that  the  ho<ly  in  B  being  gradually 
turned  off  from  the  straight  line  BC,  it  will  at  fiott  he' 
convex  towards  that  line,  and  concave  towards  A.  And 
that  the  curve  will  always  continue  to  have  this  conca- 
vity towards  A,  may  thus  appear:  In  the  line  BC, 
near  to  B,  take  any  point,  as  £,  from  which  the  line 
£FG  may  be  so  drawn  as  to  touch  the  curve  line  BIX 
in  some  point,  as  F.  Now,  when  the  body  is  come  to 
F,  if  tlie  centripetal  power  were  immediately  to  be 
suspended,  the  body  would  no  longer  continue  to  move 
in  a  curve  line,  but,  being  left  to  itself,  would  forth- 
with rea'ssume  a  straight  course,  and  that  straight  course 
would  be  in* the  line  FG  \  for  that  line  is  in  the  direc- 
tion of  the  body's  motion  of  the  point  F.  But  the  cen- 
tripetal force  continuing  its  energy,  the  body  will  be 
gradually  drawn  from  thb  line  FG  so  as  to  keep  in  the 
line  FD,  and  make  that  line,  near  the  point  F,  to  be 
concave  towards  the  point  A  \  and  in  this  maimer  the 
body  may  be  followed  in  its  course  throughout  the  line 
BD,  and  every  part  of  that  line  be  shown  to  he  concave 
towards  the  point  A. 

Again,  the  point  A  (fig*  124.)  being  the  centre  of 
H  centripetal  force,  let  a  body  at  B  set  oat  in  the  di- 
rection 
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•f  rectioQ  of  the  straight  line  fiC^  perpendicnltr  to  the 
^  line  AB.     It  wiil  be  easily  conceived,  that  there  it  no 
^  other  point  in  tlie  line  fiC  so  near  to  A  as  the  point 
^^  B  ;  that  AB  is  the  shortest  of  all  the  lines  which  can 
be  drawn  from  A  to  any  part  of  the  line  BC  ^  all  others, 
as  AD  or  A£,  being  longer  than  AB.     Hence  it  foU 
lows,  that  the  body  setting  oat  from  it,  if  it  moved  in 
the  line  BC,  would  recede  more  and  more  from  the 
point  A.     Now,  as  the  operation  of  a  centripetal  force 
is  to  draw  a  body  towards  the  centre  of  that  force,  if 
Mch  a  f»rce  act  upon  a  resting  body,  it  most  neces- 
sarily pat  that  body  so  into  motion  as  to  canse  it  move 
towards  the  centre  of  the  force :  if  the  body  were  of 
itself  moving  towards  that  centre,  it  would  accelerate 
that  motion,  and  caiise  it  to  move  faster  down  \  bnt  if 
the  body  were  in  such  a  motion  that  it  Ivould  of  itself 
recede  from  the  centre,  it  is  not  necessary  th^t  the  ac- 
tion of  a  centripetal  power  should  make  it  immediately 
approach  the  centre  from  which  it  would  otherwise 
liave  receded  j  the  centripetal  force  is  not  without  ef* 
lect  if  it  cause  the  body  to  recede  more  slowly  from 
that  centre  than  otherwise  it  would  have  done.     Thus, 
the  smallest  centripetal  power,  if  it  act  on  the  body,  * 
will  force  it  ont  of  the  line  BC,  and  cause  it  to  pass 
in  a  bent  line  between  BC  and  the  point  A,*  as  has 
been  already  explained.    When  the  body,  for  instance^ 
has  advanced  to  the  line  AD,  the  effect  of  the  oentri- 
'  petal  force  discovers  itself  by  having  removed  the  body 
out  of  the  line  BC,  and  brought  it  to  cross  the  line 
AD  somewhere  between  A  and  D,  suppose  at  F^   Now, 
AD  being  longer  than  AB,  AF  may  also  be  longer 
than  AB.     The  centripetal  power  may  indeed  be  so 
strong,  that  AF  shall  be  shorter  than  AB  ;  or  it  may 
We  so  evenly  balanced  with  the  progressive  motion  <» 
the  body  that  AF  and  AB  shall  be  just  equal ;  in 
which  case  the  body  would  describe  a  circle  about  the 
centre  A :  this  centre  of  the  force  being  alsb  the  centiie 
•of  the  circle. 

If  now  the  body,  instead  of  setting  out  in  the  line 
BC  perpendicular  to  AB,  had  set  out  in  another  line 
13G  more  inclined  towards  the  line  AB,  moving  in 
the  curve  line  BH  ;  then,  as  the  body,  if  it  were  to 
continue  its  motion  in  the  line  BG,  would  for  some  time 
approach  the  centre  A,  the  centripetal  force  would  cause 
it  tu  make  greater  advances  towards  t4iat  centre  :  But 
if  the  body  were  to  set  out  in  the  line  BI,  reclined  the 
other  way  from  the  perpendicular  BC,  and  were  to  be 
drawn  by  the  centripetal  force  into  tbe  curve  line  BK.  ^ 
the  body,  notwithstanding  any  centripetal  force,  would 
for  some  time  recede  from  the  centre  ;  since  some  part 
at  least  of  the  curve  line  BK  'lies  between  the  line  Bt 
and  the  perpendicular  BC. 

Let  us  next  suppose  a  centripetal  power  directed  to- 
ward the  point  A  (fig.  loo.),  to  act  on  a  body  in  B, 
which  is  moving  in  the  direction  of  the  straight  line 
Be,  the  line  BC  reclining  off  from  AB.  If  from  A 
tbe  straight  lines  AD,  A£,  AF,  are  drawn  to  the  line 
CB,  prolonged  beyond  B  to  G,  it  appears  that  AD  is 
inclined  to  the  line  GC  more  obliquely  than  AB, 
A£  more  obliquely  thsm  AD,  and  AF  than  A£  ; 
or,  to  speak  more  correctly,  the  angle  under  ADG  is 
less  than  that  under  ABG,  that  under  A£G  is  less 
than  ADG,  and  AFG  less  than  A£G.  Now  sop- 
pose  the  body  to  move  in  tbe  curve  line  £HIK,  it  is 
likewise  evident  that  the  Hue  BHIK  being  concave 
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towards  A  and  convex  toward  BC,  it  is  more  and  The6ry  of 
more  turned  off  from  that  Itne  :  so  that  in  the  point  H,  UniTersai 
the  line  AK  will  be  more  obliquely  inclined  to  the  ^^^y,^^^' 
curve  line  BHIK  than  the  tame  line  AHD  is  inclinrd 
to  BC  at  the  point  D  ^  at  the  point  I  the  inclination 
pf  the  line  AI  to  tbe  curve  line  will  be  more  differ- 
ent from  the  inclination  of  the  same  line  AI£  to  the 
line  BC  at  the  point  I£  j  and  in  the  points  K  and  F 
the  difference  of  inclination  will  be  still  greater  ^  and 
in  both,  the  inclination  at  the  curve  will  be  less  ob« 
lique  than  at  the  straight  iine  BC.  But  the  straight 
line  AB  is  less  obliquely  inclined  to  BG  than  AD  is 
inclined  towards  DG :  thersfore,  although  the  line 
AH  be  less  obliquely  inclined  towards  the  curve  HB 
than  tbe  same  line  AHD  is  inclined  towards  DG, 
yet  it  is  possible,  that  the  inclination  at  H  may  h6 
more  oblique  than  the  inclination  at  B.  The  incli- 
nation at  H  may  indeed  be  less  oblique  than  the  other, 
or  they  may  be  both  the  same.  This  depends  upon 
the  degree  of  strength  wherewith  the  centripetal  force 
exerts  itself  during  the  passage  of  the  body  from  B  tb 
H :  and  in  like  manner  the  inclinations  at  I  and  K 
depend  entirely  on  the  degree  of  strength  wherewith 
the  centripetal  force  acts  on  tbe  body  in  its  passage 
from  H  to  K :  if  the  centnpetxil  force  be  weak  enough^ 
the  lines  AH  and  A I  drawn  from  the  cedtre  A  to  the 
body  at  H  and  at  I,  shall  be  more  obliquely  inclined 
to  tbe  curve  tlum  the  line  AB  is  inclined  towards  BG. 
The  centripetal  force  may  be  of  such  a  strengtli  as  to 
render  all  these  inclinations  equal  ^  or  if  stronger,  the 
inclination  at  I  and  K  will  be  less  oblique  than  at  B  } 
and  Sir  Isaac  Newton  has  particularly  shown,  thait  if 
the  centripetab  power  decreases  after  a  certain  manner 
without  the  increase  of  distance,  a  body  may  describe 
such  a  curve  line,  that  all  the  lines  drawn  from  the 
centre  to  the  body  shall  be  equally  inclined  to  that 
curve  line. 

<  We  must  further  remark,  that  if  the  centripetal  R^eToIutioa 
power,  while  the  body  increases  its  distance  from  the  ^  *J^' 
centre,  retain  sufficient  strength  to  make  the  ^^^ centre  ex*' 
drawn  from  the  centre  to  the  body  to  become  at  plained, 
length  less  oblique  to  tbe  curve  :  then,  if  this  diminu- 
tion of  the  obliquity  continue,  till  at  last  the  line 
drawn  from  the  centre  to  the  body  shall  cease  to  be 
obliquely  inclined  to  the  curve,  and  become  perpendi- 
cular thereto  5  from  this  instant  the  body  shall  no 
longer  recede  from  the  centre,  but  in  its  fodlowing  mo- 
tion shall  again  descend,  and  describe  a  curve  in  all 
respects  like  that  which  it  has  described  already,  pro- 
vided the  centripetal  power,  everywhere  at  tbe  same 
distance  from  the  body,  acts  with  the  same  strength. 
This  return  of  the  body  may  be  proved  by  the  follow^ 
ing  proposition :  That  if  tbe  body  in  any  place,  sup- 
pose at  I,  were  to  be  stopped,  and  thrown  directly 
backward  with  the  velocity  wherewith  it  was  moving 
forward  in  that  point  I,  then  the  body,  by  tbe  action 
of  the  centripetal  force  upon  it,  would  move  back  again 
over  tbe  path  IHB,  in  which  it  had  before  advanced 
forward,  and  would  arrive  again  at  the  point  B  in  the 
same  space  of  time  as  was  taken  up  in  its  passage  from 
B  to  I ;  the  velocity  of  the  body  at  its  return  from 
the  point  B  being  the  same  as  that  wherewith  it  first 
set  out  from  that  point. 

The  truth  of  this  proposition  may  be  iKustrated  in 
the  following  manner.     Suppose,  in  fig.  no.  that  a 
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Thtory  of  ^^7  ^^'^  carried  after  tlie  foIlowiDg  manner  through 
VniTenal  ^h»  bent  fiffore  ABCDEF,  composed  of  the  straight 
^  GnTiuu  lines  AB,  BC,  CD,  D£,  £F  :  let  the  body  then  first 
^^^"^     be  suppoaed  to  receive  an  impulse  to  some  point  within 
the  concavity  of  the  figure,  as  G.    Now,  as  this  body, 
when  once  moving  in  the  straight  line  AB,  will  conti- 
nue to  move  on  in  this  line  as  long  as  it  shall  be  left  to 
itself}  hot  being  disturbed  at  the  point  B  by  the  im* 
pulse  given  it,  it  will  be  turned  out  of  this  line  AB  into 
some  other  straight  line,  wherein  it  will  afterwards  con- 
tinue to  move  as  long  as  it  shall  be  left  to  itself;  there- 
fore, let  this  impulse  have  strength  sufficient  to  turn  the 
body  into  the  line  BC )  then  let  the  body  move  on  un- 
disturbed from  B  to  C :  but  at  C  let  it  receive  another 
impulse  pointed  also  towards  G,  and  of  sufficient  strength 
to  turn  the  body  into  the  line  CD  j  at  D  let  a  third  im- 
pulse turn  it  into  the  line  D£ }  and  at  £  let  another 
turn  it  into  £F.    Now,  if  the  body,  while  moving  on 
in  the  line  £F,  be  stopped  and  turned  back  again  with 
the  same  velocity  with  which  it  was  moving  forward, 
then  by  the  repetition  of  the  former  impulse  at  £,  the 
body  will  be  turned  into  the  line  £D,  and  move  in  it 
from  £  to  D  with  the  same  velocity  as  that  wherewith 
it  was  moving  forward  in  this  line :  then  by  a  repeti- 
tion of  the  impulse  at  D,  when  the  body  shall  have  re- 
turned to  that  point,  it  will  be  turned  into  the  line 
DC  ;  and  by  the  repetition  of  the  former  impulses  at  C 
and  at  B,  the  body  will  be  brought  back  again  into  the 
line  B A,  with  the  velocity  wherewith  it  first  moved  in 
that  line. 

To  illustrate  this  still  farther,  let  D£  and  F£  be  con- 
tinned  bevond  £•  In  D£  thus  continued,  take  at  plea- 
anre  the  length  £H,  and  let  HI  be  so  drawn  as  to  be 
equidistant  from  the  line  GE ;  then,  from  the  second 
law  of  motion,  it  follows,  that  after  the  impulse  on  the 
body  on  £,  It  will  move  through  the  space  £1  in  the 
same  time  it  would  have  employed  in  moving  from  £ 
to  H  with  the  velocity  it  had  in  the  line  D£.  In 
F£  prolonged,  take  £K  equal  to  £1,  and  draw  KL 
equidistant  from  G£«  Then  because  the  body  is 
thrown  back  in  the  line  F£,  with  the  same  velocity 
with  which  it  went  forward  in  that  line,  if,  when  the 
body  was  turned  to  £,  it  were  permitted  to  go 
straight  on,  it  would  pass  through  £K  in  the  same 
time  as  it  took  op  in  passing  through  £1,  when  it  went 
forward  in  the  line  £F«  But  if,  at  the  body^s  return 
to  the  point  £,  such  an  impulse  directed  toward  the 
point  D  were  to  be  given  it  as  was  sufficient  to  turn  it 
into  the  line  D£,  it  is  plain  that  this  impulse  must  be 
equal  to  that  which  originally  turned  the  body  out  of 
the  line  D£  into  £F }  and  that  the  velocity  with 
which  the  body  will  return  into  the  line  £D  is  the 
same  as  that  wherewith  it  moved  before  through  this 
line  from  D  to  £•  Because  £K  is  equal  to  £1,  and 
KL  and  HI  being  each  equidistant  from  G£,  are  by 
consequence  equidistant  from  each  other;  it  follows, 
that  the  two  triangular  figures  I£H  and  KEL,  are 
altogether  like  and  eqtial  to  each  other.  £K  there- 
fore beinff  equal  to  £1,  apd  £L  equal  to  KH,  and 
KL  equal  to  HL,  it  is  plain,  that  the  body,  after  its 
return  to  £,  being  turned  outa>f  the  line  F£  into  £D 
by  an  impulse  acting  upon  it  in  £  after  the  manner 
above  mentioned,  it  will  receive  such  a  velocity  by 
this  impulse  as  will  carry  it  through  £L  in  the  same 
time  it  would  have  taken  to  go  through  £K,  if  it  had 
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passed   through  it  undisturbed*    It  has  already  been  Tbeor7  • 
observed,  that  the  time  in  which  the  body  would  pass  Uoivem 
over  £K,  with  the  velocity  Wherewith  it  returns,  is  Gninta. 
equal  to  the  time  it  took  op  in  going  forward  from  £ 
to  I }  that  is,  to  the  time  in  which  it  would  have  gone 
throngh   £H  with   the  velocity  wherewith  it  moved 
from  D  to  £j  therefore  the  time  in  which  the  body 
will  pass  from  £  to  L,  after  its  return  into  the  ]um 
£D,  is  the  same  as  would  have  been  taken  up  by  thm 
body  in  passing  through  the  line  £H  with  the  velocity 
wherewith  it  first  moved  in  the  line  D£«    Since,  there- 
fore, £L  and  £H  are  equal,  the  body  returns  into 
the  line  D£  with  the  velocity  which  it  had  befine  in 
that  line.— Again,  we  may  affirm,  that  the  secon4: 
impulse  in  £  is  equal  to  the  first  y  for,  as  the  impulae 
in  £,  whereby  the  body  was  turned  out  of  the  lino 
D£  into  the  Iwe  £F,  is  of  such  strength,  that  if  th« 
body  had  been  at  rest  when  this  impulse  had  acted  up- 
on it,   it  would  have  communicated  as  much  modoa 
to  it,  as  would  have  been  sufficient  to  carry  it  through 
a  length  equal  to  HI,  in  the  time  wherein  the  booy 
would  have  passed  firom  £  to  H»  or  in  the  timo 
-  wherein  it  passed  from  £  to  L    In  the  same  manDcr,' 
on  the*'retum  of  the  bedy,  the  impulse  in  £,  whereby 
it  is  turned  out  of  the  line  F£  into  £D,  is  of  nica 
strength,  that  if  it  had  acted  on  the  body  at  rest,  is 
would  have  caused  it  move  through  a  length  equal  to 
ElL  in  the  same  time  as  the  body  would  employ  in. 
passiuff  through  £K  with  the  velocity  wherewith  it  ra* 
turns  m  the  line  F£:  therefore  the  second  impulse^ 
had  it  acted  on  the  body  at  rest,  would  have  cauaed  it 
to  move  through  a  length  equal  to  KL,  in  the  samo 
space  of  time  as  would  have  been  taken  up  by  the  body 
in  passing  through  a  length  equal  to  HI  were  the  firai 
impulse  to  act  on  the  body  while  at  rest ;  that  is,  tho 
effects  of  the  first  and  second  impulse  on  the  body  when 
at  rest  would  be  the  same  ^  for  ELL  and  HI  are  equal: 
consequently  the  second  impulse  is  equal  to  the  first* 
Thus,  if  the  body  be  returned  through  F£  with  tho 
velocity   wherewith  it  moved  forward,  it  has  been 
shown  how,  by  the  repetition  of  the  impulse  which 
acted  on  it  in  £|  the  body  will  return  again  into  tho 
line  D£  with  the  velocity  which  it  had  before  in  that 
line.    By  the  same  method  of  reasoning  it  may   ho 
proved,  that  when  the  body  is  returned  back  to  D, 
the  impulse  which  before   acted  on  that  point  will 
throw   the  body  into  the  line  DC  with  the  velocity 
which  it  first  had  in  that  line  }  and  the  other  impulses 
being  suocessively  repeated,  the  body  will  at  length  bo 
brought  back  again  into  the  line  BA  with  the  velocity 
wherewith  it  set  out  in  that  line*— Thus  these  impul- 
ses, by  acting  over  again  in  an  inverted  order  all  their 
operations  on  the  body,  bring  it  back  again  through 
the  path  in  which  it  had  proceeded  forward ;  and  this 
obtains  equally  whatever  be  the  number  of  straight 
lines  whereof  this  curve  figure  is  composed.     Now,  by 
a  method  of  reasoning  of  which  Sir  Isaac   Newtoo 
made   much   use,  and  which  he  introduced  into  geo- 
metry,  thereby   greatly   enriching    that    science,    wo 
might  make  a  transition  from  this  figure,  composed  of 
a  number  of  straight  lines,  to  a  figure  of  one  continued 
curvature,  and  from  a  number  of  separate  impulses  r^ 
peated  at  distinct  intervals  to  a  continued  centripetal 
force,  and  show  that  because  what  has  been  here  ad* 
vanced  holds  universally  true  whatever  he  the  num- 
ber 
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^  ber  of  straight  Hues  ilbereof  the  corve  figare  ACF  is 

«1  compose^i  and  however  frequently  the  impuUes  at  the 

^   angles  of  this  figare  are  repeatea ;  therefore  the  same 

^      will  still  remain  true  although  this  figure  should   be 

converted   into  one  of  a  continued  curvature  j  and 

tliese  distinct  impolses  should  be  changed  into  a  conti* 

Mud  centripetal  force. 

This  beinff  allowed,  suppose  the  body  in  K  to  have 
the  line  AK  no  longer  obliquely  inclined  to  its  mo- 
lioa*  Ia  this  case,  if  the  body  be  turned  back  in  the 
BBaoner  we  have  been  considering,  it  must  be  directed 
iMiek  perpendicularly  to  AK :  but  if  it  had  proceeded 
ferwaid,  it  would  likewise  have  moved  in  a  direction 
perpesdicnlar  to  AK :  consequently,  whether  it  move 
firom  this  point  K  backward  or  forward,  it  must  de- 
•eribe  the  same  kind  of  course.  Therefore,  since  by 
being  tamed  back  it  will  go  over  again  the  line  KIHB, 
if  it  be  permitted  to  go  forward,  the  line  KL,  which 
it  shall  describe,  will  be  altogether  similar  to  the  line 
KHB. 

In  like  manner  we  may  determine  the  nature  of  the 
■odon,  if  the  line  wherein  the  body  sets  out  be  in- 
dioed,  as  in  fig.  127*  down  toward  the  line  BA  drawn 
between  the  boidy  and  the  centre.  If  the  centripetal 
power  so  much  increases  in  strength  as  the  body  ap^ 
fteaches,  that  it  can  bend  the  path  in  which  the  body 
moves  to  that  degree  as  to  cause  all  the  lines,  AM, 
AI,  AK,  to  remain  no  less  oblique  to  the  motion  of 
the  body  than  AB  is  oblique  to  BC,  the  body,  shall 
eoatinoally  more  and  more  approach  the  centre.  But 
if  the  centripetal  power  increases  in  so  much  less  a 
degree  as  to  permit  the  line  drawn  firom  the  centre  to 
the  body*  as  it  accompanies  the  body  in  its  motion,  at 
length  to  become  more  and  more  esect  to  the  corve 
vheseitt  the  body  moves,  and  in  the  end,  suppose  atK, 
to  become  perpendicniar  to  it}  from. that  time  the  bo- 
dye  shall  rise  again.  This  is  evident  from,  what  has 
been  said  above ;  becanse,  for  the  very  same  reason,  here 
also,  the  body  will,  proceed  from  the  point  K  to  describe 
aline  altogether  similar  to  chat  in  which  it  has  moved 
firom  B  to  EL.  Thus  it  happens  as  in  the  pendulum, 
which,  all  the  time  it  approaches  a  perpendicular  posi« 
tion  towards  the  horizon,  descends  more  and  more  } 
hot  as  soon  as  it  is  come  into  that  situation,  it  imme* 
dtately  rises  again  by  the  same  degrees  u  it  descended 
before:  sahere  the  body  more  and  more  approaches 
the  centre  all  the  time  it  is  moving  from  B  to  K  j  but 
thenceforward  it  rises  from  the  centre  again  by  the 
same  degrees  as  it  approached  before. 

If,  as  in  fig.  127.  the  line  BG  be  perpendicular  to 
AB  f  then,  as  has  already  been  observed,  the  centri* 
petal  power  may  be  so  balanced  with  the  progressive 
BMtion  of  the  body,  that  it  may  keep  moving  round 
the  centre  A  constantly  at  the  same  distance  y  as  the 
bodv  does  when  whiiled  about  any  point  to  which  it 
is  tied  by  a  string.  If  the  centripetal  power  be  too 
weak  to  produce  this  effect,  the  motion  of  the  body 
will  presently  become  oblique  to  the  line  drawn  firom 
itself  to  the  centre  ^  but  if  it  be  stronger,  the  body 
most  constantly  keep  moving  in  a  curve  to  which  a  line 
drawn  from  it  to  the  body  is  perpendicular. 

If  the  centripetal  power  change  with  the  change  of 
distance,  in  such  a  manner  that  the  body,  after  its  mor 
tion  has  become  oblique  to  the  line  drawn  from  itself 
to  the  centre^  shall  again,  become  perpendicniar  thebro? 
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to  ',  then  the  body  shall,  in  its  sobiieqQefii«eMtion,\  re»  neory  of 

torn  again  to  the  distance  of  AB,  and  from  that  di-  liniTmal 

stance  take  a  course  similar  to  the  former :  and  thus,  ^'^^i^^ 

if  the  body  move  in  a  space  void  of  all  resistance,  which  ^ 

has  been  all  along  supposed,  it  will  eon  tin  ue  in  a  per« 

petual  motion  about  the  centre,,  descending  and  ascends 

ing  firom  it  alternately.     If  the  body,  setting  out  from . 

B  (fig.  126.)  in  the  line  BC  perpendicular  to  AB,.. 

describe  the  line  BDE,.  which  in  D  shall   be  ob- 

lique  to  the  line  AD,  but  in  £  shall  again  become 

erect  to  A£,  drawn  from  the  body,  in  £  to  the  centre 

A  }  then  from  this  point  £  the  body  shall  describe  the 

line  £FG  entirely  similar  to  BD£,  and  at  G  shall  be 

at  the  same  distance  as  it  was  at  li.}  and  the  line  Ad 

shall  be  erect  to  the  body'iB  motion.    Therefore  the 

body  shall  proceed  to  describe  firom  G  the  line  GH£ 

altogether  similar  to  the  line  GF£,  and  at  I  it  will  have  - 

the  same  distance  from  the  centre  as  it  bad  at  £  f  and 


also  have  the  line  AI  erect  to  its  motion  :  so.  that  its . 
subsequent  motion  must  be  in  the  line  IKLL  similar  to 
IKG,  and  the  distance  AL  equal  to  AG.  Thne^ 
the  body  will  go  on  in  a^  perpetnal  round  without  cea-* ' 
sing,  alternately  enlarging  and  contracting  its  distance  - 
from  the  centre. 

If  it  so  happen  that  the  point  £  fall  npon  the  lin»"t 
BA,  continued  beyond  A  ;.  then  the  point  G  will  falli 
upon  B,  I  on  £,  and  L  also  on  B  j  so  that  the  body 
will  in  this  case  describe  a  simple  cnrve  line  round  the  - 
centre  A,  like  the  line  BD£F  in  fig.  126.  in  wfaiclk* 
it  will  revolve  from  P  to  £,  and  from  £  to  B,  witb- 
out  end.    If  A£  in  fig  X26r  should  happen  to  be  per* 
pendicolar  to  AB,  in  this  case  also  a  simple  line  will^. 
he  described  >.  for  tbs  point  G  will  fallen  the  line  BA 
prolonged  beyond  A}  the  point  I  on  the  line  A£  pro* 
longed  beyoiM  A  y  and  the  point  L  on  B  j  so  that  the 
body  will  describe  a  line  like  the  curve  line  B£GI  in  ^ 
fig.  128.  in  which  the  opposite  points  B  and  G  are 
equally  distant  from  A ',  and  the  opposite  points  £  and 
L  are  also  equally  distant  from  the  same  point  A.     In . 
other  cases  the  body  will  have  a  ooorse  of  aumoie  coo^ 
plicated  nature. 

Thus  it  must  be  apparent  how  a  body,  while  it  ie^ 
constantly  attracted  towards  tha  centre,  may.notwitb« 
standing  by  its  progressive  motion  keep. itself  from^ 
falling  down  to  the  oentre,  describing  about  it  an  en^ 
less  circuit,  sometimes  approaching  and  sometimes  re* 
ceding  firom  it.    Hitherto,  however,  we  have  snpp<^ 
sed,'  that  the  centripetal  power  is  everywhere  of  equal ' 
strength   at  the  same  distance  from  the  centre ;  and 
this  is  indeed  the  case  with  that  power  which  keeps  the 
planets  in  their  orbits  }  but  a  body  mav  be  kept  on  in  . 
a^rpetual  circuit  round  a  centre,  although,  the  cen- 
tripetal power  be  kept  moving  in  any  corve  line  •  what^  • 
ever,  that  shall  have  its  concavity  lumed  everywhere 
towards  the  centre  of  the  force. .  To  illustrate  this,  we 
shall  in  the  fijsst  place  propose  ihe  ease  of  a  bodv  moving 
in  the  incurvated  figure  ABCD£  (fig.  i29.5f  which 
is  composed  of  the  strai^t  lines,  AJB^  BC,  CD,  DE, 
and  A£4  the  motion  being  canied  on  in  the  follow- 
ing manner.    Let  the  body  first  move .  in*4he  line  AB 
with  any»  .uniform  velocity.  .  When  it  is  arrived  at  the 
point  B^  let  it  receive  an  impulse  directed  towards  any  . 
point  F  taken  within  the  figure ;  and  let  the  impnlse 
be  of  such  a  strength  as  to  turn  the  body  out  of  the  line 
AB  ioto  the  lioe  B.C :    The  body  tSUt  this  impulse,  , 
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Theory  of  wiiil«  lei^  to  itself,  Will  continoe  moving  in  the  line  BC. 
UnWeraal  At  C  let  the  body  receive  another  impulse  directed  to- 
GraTiu-  ii^npiia  tf^^  Bame  point  F,  of  such  strength  as  to  turn  it 
from  the  line  CB  into  CD.  At  D,  let  the  body,  by 
another  impulse,  directed  likewise  towards  the  point  F, 
be  turned  out  of  the  line  CD  into  D£.  At  £,  let  anc^ 
tber  impulse,  directed  likewise  towards  the  point  F,  turn 
the  body  from  the  line  DE  into  EA  :  and  thus  the 
body  will,  by  means  of  these  impalses,  be  carried  through 
the  whole  figure  ABCDE. 

Again,  when  the  body  is  come  to  the  point  A,  if 
it  tliere  receive  another  impulse  directed  like  the  rest 
to  tbe  point  F,  and  of  such  a  degree  of  strength  as  to 
turn  it  into  the  line  A B,  wherein  it  first  moved }  the 
body  will  theil  return  into  this  line  with  the  same  velo- 
city it  had  originally*  To  understand  this,  let  AB 
be  prolonged  beyond  B  at  pleasure,  suppose  to  G  ,  and 
from  G  let  GH  be  drawn  *y  which,  if  produced,  should 
always  continue  equidistant  from  BF,  i.  e.  let  GH  be 
drawn  parallel  to  BF,  in  the  time,  then,  in  which  the 
body  wonld  have  moved  from  B  to  G,  had  it  not  re- 
ceived a  new  impulse  in  B  ;  by  the  means  of  that  im- 
pulse it  will  have  acquired  tf  velocity  which  will  carry 
it  froln  B  to  H.  After  the  same  manner,  if  CI  be 
taken  equal  to  BH,  and  IK  be  drawn  parallel  to  CP, 
the  body  will  have  moved  from  C  to  K,  with  the  ve- 
locity- which  it  has  in  the  line  CD,  in  the  same  time  it 
would  have  employed  in  moving  from  C  to  I  with  the 
velocity  it  had  in  the  line  BC.  Therefore*  since  CI 
and  BH  are  equal,  the  body  will  move  through  CK 
in  the  same  time  as  it  would  have  taken  up  in  moving 
from-B  to  G  with  the  velocity  wherewith  it  moved 
througfi  the  line  AB.  Again,  DL  being  taken  equal 
to  CK,  and  LM  draWn  parallel  to  DF,  tbe  body  will 
for  the  same  reason  as  before,  move  through  Dl^t 
with  Hie  velocity  which  it  has  in  the  line  D£,  in  the 
same  time  it  would  employ  in  moving  through  BG 
with  its  original  velocity.  Lastly,  if  EN  be  taken 
equal  to  DM,  and  NO  be  drawn  parallel  to  EF ;  like- 
wise, if  AP  be  taken  equal  to  EO,  and  PQ  be  drawn 
parallel  to  AF  ;  then  the  body,  with  the  velocity 
wherewith  it  mns  into  the  line  AB,  will  pass  through 
AQ  in  the  time  it  would  have  employed  in  passing 
through  BG  with  its  original  velocity.  Now  as  all  this 
follows  directly  from  what  has  been  delivered  concern- 
ing oblique  impulses  impressed  upon  bodies  in  motion  ; 
to  we  must  here  observe  farther,  that  it  can  be  proved 
by  geometry,  that  AQ  will  always  be  equal  to  BG  \ 
which,  being  granted,  it  follows,  that  the  body  has  re- 
turned into  the  line  AB  with  the  same  velocity  which 
it  had  when  it  first  moved  in  that  lihe ;  for  the  velocity 
with  which  it  returns  into  the  line  AB  will  carry  tt 
over  the  line  AQ  in  the  same  time  as  would  have  been 
taken  up  in  its  passing  over  an  equal  line  BG  with  th^ 
original  velocity. 

The  conclusion  naturally  deduced  from  the  abovis 
reasoninc;  is,  that  by  means  of  a  centripetal  and  pro- 
jectile force,  a  body  may  be  carried  round  any  fixed, 
neu'^direc-  P^^"^  as  a  curve  figure  which  shall  be  concave  towards 
lion  by  it,  as  that  marked  ABC,  fig.  130.  and  when  it  is  re- 
meaDf  of  turned  tp  that  point  from  whence  it  set  out,  it  shall  re- 
Sf^?^^^  cover  again  the  velocity  with  which  it  departed  from 
that  point.  It  is  not  indeed  always  necessary  that  it 
should  return  again  into  its  first  course,  for  the  curve 
line  may   faaVe   some  such   figure  as  ABCDBE   ia 
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lig.  131.  In  this  curve  line,  if  tbe  body  set  oot  from  TkeKji 
B  in  the  direction  BF,  and  moved  throogb  the  lise  Vmm 
BCD  till  it  returned  to  B  ;  here  the  body  wooM  not  ^'^ 
enter  again  into  the  line  BCD,  because  the  two  part* 
BD  and  BC  of  the  curve  line  make  an  angle  at  the 
point  B  :  so  that  the  centripetal  power,  which  at  tbe 
point  B  would  turn  the  body  from  the  line  BF  into  tbe 
curve,  will  not  be  able  to  turn  it  into  the  line  BC  from 
the  direction  in  which  it  returns  to  the  point  B.  A 
forcible  impulse  must  be  given  tlie  body  in  the  point  B 
to  produce  that  effect.  If,  at  the  point  B,  whence  the 
body  sets  oat,  the  curve  line  return  into  itself,  as  in 
fig.  130.  then  the  body,  upon  its  arrival  again  at  B, 
mny  return  into  its  former  course,  and  thoa  make  aa 
endless  circuit  about  the  centre. 

The  force  requisite  to  carry  a  body  in  any  eorre  lineCsMii 
proposed,  is  to  be  deduced  from  the  carvatare  which  ^  the  fa 
the  figure  has  in  any  part  of  it.  Sir  Isaac  Newton  hat'*^'~ 
laid  down  the  following  proposition  as  a  foaodatloB  for?? ^ 
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discovering  this,  viz.  that  if  a  line  be  drawn  from 
fixed  point  to  the  body,  and  remaining  by  one  ex- 
treme united  to  that  point,  it  be  carried  round  along 
with  the  body  ;  then  if  the  power  whereby  tbe  body  if 
kept  in  its  course  be  always  pointed  to  this  fixed  point 
as  a  centre^  this  line  will  move  over  equal  spaces  in 
equal  portions  of  time.  Soppoiie  a  body  were  meTiag 
through  the  curve  line  ABCD  (fig.  132.),  and  passed 
over  the  arches  AB,  BC,  CD  in  equal  portions  of 
time  *,  then  if  a  point,  as  £,  can  be  foaod,  from 
whence  the  line  £A  being  drawn  to  tbe  body  in  ae- 
company ing  it  in  its  motion,  it  shall  make  the  spaces 
£AB,  £BC,  and  £CD,  over  which  it  passes,  eqoal 
where  the  times  are  equal ;  then  is  tbe  body  kept  is 
this  line  by  a  power  always  pointed  to  £  as  a  centre. 
To  prove  this,  suppose  a  body  set  out  from  the  peiat 
A,  fig.  133,  to  move  in  a  straight  line  AB  ;  and 
after  it  had  moved  for  some  time  in  that  line,  it  were 
to  receive  an  impulse  directed  to  some  point,  as  C.  Let 
it  receive  that  impulse  St  D,  and  thereby  be  turned  in* 
to  the  line  D£ ;  and  let  the  body  after  this  impolte, 
take  the  same  time  in  passing  from  D  to  £  that  is  em* 
ployed  in  passing  from  A  to  D.  Then  tbe  straight 
lines  CA,  CD,  and  C£  being  drawn,  the  triangular 
spaces  CAD  and  CD£  are  proved  to  be  equal  in  tfie 
following  manner.  Let  £F  be  drawn  parallel  to  CD. 
Then  it  follows,  from  the  second  law  of  motion,  that 
since  the  body  was  moving  in  the  line  AB  when  it  re- 
ceived the  impulse  in  the  direction  DC,  it  will  have  mo- 
ved after  that  impulse  through  the  line  D£  in  tbe  same 
time  as  it  would  have  moved  through  DF,  provided  it 
had  received  no  disturbance  in  D.  But  the  time  of  the 
body's  moving  from  D  to  £  is  supposed  to  be  eqoal  to 
the  time  of  its  moving  through  AD  j  therefore  the 
time  which  th^  body  would  have  employed  in  moving 
through  DF,  bad  it  not  been  disturbed  in  D,  is  eqnal 
to  the  tiipe  wherein  it  moved  through  AD  :  conse- 
quently DF  is  equal  in  length  to  AD  ^  for  if  the  body 
had  gone  00  to  move  through  the  line  AB  without 
interruption,  it  would  have  moved  through  all  the  parts 
of  it  with  the  same  velocity,  and  have  passed  over  equal 
parts  of  that  line  in  equal  portions  of  time.  Now  CF  be- 
ing drawn,  since  AD  and  DF  are  eqnal,  the  triangular 
space  CDF  is  equal  to  the  triangolar  space  CAD.  Fur- 
ther, the  line  £F  being  parallel  to  CD,  it  follows  from 
the  37th  proposition  of  Euclid's  first  book,  that  tbe  tri- 
angle 


rtlV. 


ASTKONOMY. 


wry  of 


M* 


of  the 

» Willi 


angle  CED  is  equal  to  the  triangle  CFD  :  tlierefore 
die  triaagle  C£D  is  equal  to  the  triangle  CAD. 

In  like  manner,  if  the  body  receive  at  £  another 
impulse  directed  toward  the  point  C,  and  be  turned 
by  that  impuUe  into  the  line  £G  ^  if  it  move  after- 
wards from  £  to  G,  in  the  same  space  of  time  as  was 
taken  up  by  its  motion  from  D  to  £,  or  from  A  to 
D  9  then  CG  being  drawn,  the  triangle  C£G  is  equal 
to  CD£«  A  third  impulse  at  G,  directed  as  the  two 
former  to  C,  whereby  the  body  shall  be  turned  into 
the  line  GH,  will  have  also  the  like  eflect  with  the 
rest*  If  the  body  move  over  GH  in  the  same  time  a» 
it  took  up  in  moving  over  £G,  the  triangle  CGH 
will  be  equal  to  the  triangle  C£G.  Lastly,  if  the 
body  at  H  be  turned  by  a  fresh  impulse  directed  to- 
wards C  into  the  line  HI,  and  at  I  by  another  impulse 
directed  also  to  C  be  turned  into  the  %line  IK ;  and  if 
the  body  move  over  eacJi  of  the  lines  HI  and  IK  in 
tbe  sanse  tinse  a9  it  cm|»]oyed  in  moving  over  each  of 
the  preceding  lines  AD,  D£,  EG,  and  GH :  then 
each  of  the  triangles  CHI  and  CIK  will  be  equal  to 
each  of  tlie  preceding.  Likewise,  as  tlie  time  in 
which  the  body  moves  over  ADE  is  equal  to  the  time 
ef  its  moving  over  £GH,  and  to  the  time  of  its  mo- 
ving over  HIK^  the  sgiace  CADE  will  be  eqaal  to  the 
•pace  CEGH  and  to  the  space  CHIK.  In  the  same 
manner,  as  the  time  in  whicli  the  body  moved  over 
ADEG  is  equal  to  the  time  of  its  moving  over 
GHIK,  so  the  space  CAD  EG  will  be  equal  to  the 
apace  CGHIK.  From  this  principle  Sir  Isaac  Newton 
demonstrates  the  above-mentioned  proposition,  by  mak- 
ing the  transition  from  this  incurvated  figure  composed 
of  straight  lines,  to  a  figure  of  continued  curvationj  and 
by  showing,  that  since  equal  spaces  are  described  in 
equal  times  in  this  present  figure  composed  of  straight 
lines,  the  same  relation  between  the  spaces  described, 
and  the  times  of  their  description,  will  also  have  place 
in  a  figore  of  one  continued  curvature.  He  also  deduces 
finom  this  proposition  the  reverse  of  it  j  and  proves,  that 
whenever  equal  spaces  are  continually  described,  the  bo- 
dy is  acted  upon  by  a  centripetal  force  directed  to  the 
centre  at  which  the  spaces  terminate. 

As  the  effect  of  a  central  force  in  a  very  small  inter- 
val of  time  is  measured  by  the  verged  sine  of  tbe  small 
arch  described,  we  may  easily  compare  the  centrifugal 
force  produced  by  the  rotation  of  the  earth  with  gravi- 
tation. At  the  equator,  a  body  In  coni^equence  of  the 
rotation  of  the  earth  describes  an  arch  of  i  s"  of  the  cir- 
cumference of  the  eartli,  in  i"  of  time.  Tbe  radius  of 
tbe  equator  is  about  X9634778  French  feet  *,  the  ver- 
sed sine  of  which  is  0.0389704  feet.  At  the  equator 
a  body  falls  11.23585  French  feet  in  a  second.  The 
centrifugal  force  is  to  gravity  as  0.0389704  to  1 1 23585, 
or  nearly  as  I  to  288.3.  The  centrifugal  force  diminisb- 
e*  gravity,  and  bodies  only  uW  in  consequence  of  the 
exccsa  of  the  last  above  the  first.  If  tbe  whole  force 
whose  effect  would  be  evident,  were  there  no  rotation, 
be  called  gravity ;  then  at  the  eqoator  the  centrifugal 
foioe  is  about  -^^  of  gravity.  If  the  earth  revolved 
17  times  faster  than  it  does,  tbe  arch  described  in  ase* 
eond  would  be  1 7  times  greater,  and  its  versed  sine  289 
times  longer;  the  centrifugal  force  would  then  be  eqaal 
Co  gravity,  and  at  tbe  equator,  bodies  would  cease  te 
have  any  weights. 
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In  general  the  expression  of  a  uniformly  accelerating  Theory  of 
force,  acting  constantly  towards  the  same  point,  is  UniTcrMt 
equal  to  twice  the  space  which  it  causea  the  body  to  Gfaraa- 
describe,  divided  by  the  square  of  the  time.  Every  ^ 
accelerating  force  may  be  supposed  constant  for  a  very 
small  interval  of  time,  and  acting  in  the  same  direction. 
The  space  described  by  a  body  moving  in  a  circle  in 
consequence  of  the  central  force,  is  the  versed  sine  of 
the  small  arch  described  *,  and  tliis  versed  sine  is  very 
nearly  equal  to  the  square  of  the  arch  divided  by  radius. 
The  expression  of  the  accelerating  force  is  then  the 
square  of  the  arch  described,  divided  by  the  square  of 
the  time,  and  by  radius.  The  arch  divided  by  the  time 
gives  the  velocity.  Hence  the  centripetal  and  centrifu- 
gal forces  are  equal  to  the  square  of  the  velocity  divided 
by  radius. 

We  have  seen  that  gravity  is  equal  to  the  square  of 
tbe  acquired  velocity  divided  by  twice  the  space  gone 
through.  Of  course  the  centrifugal  force  is  equal  to 
gravity,  if  the  velocity  of  the  revolving  body  be  that 
which  it  would  acquire  by  falling  from  a  height  equal 
to  half  the  radius  of  the  circumference  described.  The- 
velocities  of  different  revolving  bodies  are  as  the  cir* 
cumferences  which  they  describe  divided  by  the  time 
of  their  revolution.  These  circumstances  are  as  their 
radiL  The  squares  of  the  velocity  of  course  are  as  the 
squares  of  tbe  radii  divided  by  the  squares  of  the  times. 
Hence  centrifugal  forces  are  to  each  other  as  the  radii 
of  the  circumferences  described  divided  by  tite  squares  of 
the  times  of  the  revolutions.  Hence  in  different  paral- 
lels of  latitude,  the  centrifugal  forces  produced  by  the 
rotation  of  the  earth  are  proportional  to  the  radii  of 
these  parallels. 

These  remarks  will  give  the  reader  an  idea  of  the 
laws  of  motion.   For  a  more  particular  investigation  he 
must  have  recourse  to  those  articles  that  treat  particu-  • 
larly  of  Dynamics. 

Chap.  IL  Of  Universal  Gravitation^  . 

The  principles  of  dynamics  being  undeijBtood,  let  us 
make  use  of  them  to  examine  the  motions  of  the  hea- 
venly bodies,  in  order  to  detect  tbe  general  laws  which 
produce  and  regulate  these  motions* 
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We  have  seen  that  the  planets  and  comets  move  in  piancts 


re- 


ellipses  round  the  sun,  and  that  the  areas  described  by  volve  roand 
their  radii  vectors  are  proportional  to  the  time.  The  tbe  tan, 
principles  of  dynamics  laid  down  in  the  last  chapter,  in- 
form us  that  this  could  not  happen  unless  each  of  these 
bodies  were  constantly  acted  on  by  a  force  turning  them 
from  the  straight  line  in  the  direction  of  the  centre  of 
these  radii  vectors.  Hence  it  follows,  that  the  planets 
are  constantly  acted  upon  by  a  force  which  urges  them  . 
towards  the  sun  as  a  centre. 

Let  us  suppose  that  the  planets  revolve  round  the|„^^Q,'^ 
sun  in  circles,  which  ia  not  very  far  from  the  truth,  queace  of  a 
In  that  case,  the  squares  of  their  velocities  are  proper-  force  re. 
tional  to  the  squares  of  the  radii  of  their  orbits,  divided  "jdioK  in 
hy  the  squares  of  the  times  of  their  revolution.*    But^  ^  '^°' 
by  the  laws  of  Kepler,  the  squares  of  the  times  are  as 
the  cubes  of  the  radii  of  the  orbits  of  the  planet,  or  of 
the  distance.    Therefore,  the  squares  of  the  velocity  are 
reciprocally  as  these  radii.   Perhaps  this  reasoning  will 
be  better  understood  by  employing  symbols.  .  Let  t:=z 

the 
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Hieorsr  of  the  tite,'t^±:  the  velocitj,  iofl  r=:  thtf  radias,  we  hare 

l/ui  renal  ^        «%  . 

GnYi'ta-   €;':£:—•    But  (*=:r*y  therefore,  sabstitutiog  r*  in  the 

first  fbrmtihi.  we  have  «*=:-7,  bat  -r=-*>  therefore 

we  have  fi^:ir-y  or  v*  always  reciprocally  proportional 

to  r.     We  have  seen  formerly  that  the  central  forces 

of  different  'bodies  revolving  in  a  circle,  are  as  the 

squares  of  the  velocity  divided  by  the  radii  of  their  or- 

bits.     Therefore,  the  tendency  of  the  planets  to  the 

sun,  then,  are  reciprocally  as  the  squares  of  the  radii  of 

their  orbits,  or  their  distance  from  the  son.     This  will 

be  better  understood  if  we  express  it  by  symbols.    We 

I  t^* 

haTC  n*=-.     Let  c  denote  the  central  force,  c=— «  ; 

-for  v^  substitute  its  equivalent  — ,  and  we  have  c^jy. 

It  is  true  that  the  orbits  of  the  planets  are  not  ex- 
actly circular ;  but  as  the  law  of  the  squares  of  the 
times,  proportional  te  the  cubes  of  the  distances,  is  in- 
dependent of  the  eccentricity  of  the  planetary  orbits, 
it  is  natural  to  suppose,  that  it  would  exist,  even 
though  the  eccentricity  were  destroyed.  The  law, 
therefore,  that  the  tendency  to  the  sun  is  inversely  as 
the  square  of  the  distance,  is  clearly  indicated  by  this 
ratio. 
TluB  force  Analogy  leads  ns  to  suppose,  that  this  law,  which 
^iBTenely  at  extends  from  one  planet  to  another,  holds  also  with 
^^^i!^?f^  respect  to  the  same  planet  in  all  its  different  distances 
fw^'  from  the  sun.  That  this  is  actually  the  case,  follows 
with  certainty  from  the  elliptical  orbits  of  the  planets. 
When  the  planet  is  in  its  perihelion,  its  velocity  is  a 
maximum,  and  its  tendency  to  separate  from  the  sun 
in  consequence  of  this  velocity  overcoming  the  ten- 
dency towards  the  sun,  the  radius  vector  iocreases  in 
length,  and  forms  obtuse  angles  with  the  direction  of 
the  planet.  -Hence  it  opposes,  and  of  course,  tends  to 
diminish  the  velocity,  till  the  planet  reaches  its  aphe- 
lion. Th6n  the  radius  vector  becomes  perpendicular 
to  the  curve,  the  vel6city  is  at  its  minimum }  and  the 
tendency  to  separate  from  the  sun  being  less  than  the 
tendency  towards  the  sun,  the  planet  approaches  to- 
wards it,  describing  the  second  part  of  its  elliptical  or- 
bit. In  that  part,  the  tendency  to  the  sun  increases 
the  velocity  of  the  planet,  as  in  the  former  part  it  had 
diminished  it :  the  planet  accordingly  comes  to  its  pe- 
rihelion with  a  maximum  of  velocity.  Now  the  cur- 
vature of  the  ellipse  being  the  same  at  the  perihelion 
and  aphelion,  the  radii  of  the  equlcurve  circles  will  be 
'the  same,  and,  of  coarse,  the  centrifugal  forces  in  these 
two  points  will  be  to  each  other  as  the  squares  of  the 
velocity.  The  sectors  described  in  the  same  times  be- 
ing equal,  the  velocities  at  the  aphelion  and  perihelion 
are  reciprocally  as  the  corresponding  distances  of  the 
planet  from  the  sun.  Of  course,  the  squares  of  the 
velocities  are  reciprdcally  as  the  squares  of  these  di- 
stances, nr  at' the  perihelion  and  aphelion  the  centrifu- 
gal forces  are  ei^uiil  to  the  tendency  of  the  planet  to- 
wards the  eun.  Therefore  this  tendency  is  inversely 
54^       as  the  square  ^  the  distance  of  the  planet  from  the 

in  all  the        ^^  ^'^  ^tfk^  in  general,  that  all  the  planets  tend 
;flMMti.      towards  the  son,  with  a  force  inversely  as  the  square 
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of  their  distance.  Newton deoMMistrated,  tliat  tlus  fcvee  T^i 
would  cause  them,  if  projected  with  a  given  vdocitj,  to  Umri 
describe  ellipses  round  the  sun  as  a  centre*  He  demon-  ^^ 
strated  farther,  that  this  tendency  is  the  same  in  all  the 
planets,  varying  only  according  to  their  dittanoet.  Heoee 
It  follows,  that  if  they  wete  all  at  rest,  and  placed  at  tha 
same  distance  from  the  sun,  they  would  all,  is 
quence  of  this  tendencvi  faU  into  the  son  at  the 
instant  \  the  same  result  must  be  applied  also  to  the 
mets,  for  in  them  also  the  squares  of  the  timea  are  an- 
doobtedly  proportional  to  the  cubes  of  their  distanca 
from  the  sun. 

The  satellites  tend  eqnallv  to  the  snn  with  the  pli^eai'iiiiL 
nets  around  which  they  revolve.  Were  not  the  mooal>*<^ 
under  the  influence  of  this  tendency,  instead  of  describ- 
ing a  circle  round  the  earth,  it  would  soon  abandoo  it 
altogether.  Unless  the  satellitcfl  of  Jopiter  and  tha 
moon  tended  towards  the  sua,  irregnlaritiea  would 
be  perceptible  in  their  orbits,  which  tMjr  do  not  exhi- 
bit. The  planets,  comets,  and  satellites,  then,  all 
tend  to  the  sun  in  conseqnence  of  the  action  of  tho 
same  force.  While  the  satellites  move  ronnd  their 
planet,  the  entire  system  of  planet  and  satellitea  ia  caiw 
ried  round  the  sun,  and  retained  in  their  orbits  bj  the 
same  force.  Of  coarse,  the  motion  of  the  satellitea 
round  the  planet,  is  merely  the  same  as  if  the  plane! 
were  altogether  at  res^  and  not  acted  npon  by  any  fo- 
reign body.  ^1 

Thus  we  have  been  led,  without  assnminsr  any  bypc^HcM  ik 
thesis,  by  the  necessary  consequence  of  the  laws  of  ^*!![^?f! 
celestial  movements,  to  consider  the  centre  of  the  son  as??5f 
the  focus  of  a  force^  which  extends  itself  indefinitely 
through  space,  diminishing  inversely  as  the  squares  of  the 
distance,  and  which  attracts  all  bodies  within  the  spliera 
of  its  activity.  Each  of  Kepler's  laws  points  out  a  pro* 
perty  of  this  attractive  force.  The  law  of  the  areas  pn^ 
portional  to  the  times,  informs  ns,  that  the  force  is  d^ 
rected  towards  the  sun }  the  elliptical  figare  of  the  ^a» 
nets  proves  to  us^  that  its  intensity  diminishes  aa  tfaa 
square  of  the  distance  augments }  and  the  law  of  tho 
squares  of  the  times  proportional  to  the  cubes  of  tho  di- 
stance, informs  ns,  that  the  tendency,  qt  gravttainm  off 
all  the  planets  to  the  son  is  the  same,  provided  the  di- 
stances were  the  same.  We  may  call  this  force  soAir 
attractwn^  supposing,  for  the  sake  of  a  distinct  con- 
caption,  that  it  is  tLjbree  residing  in  the  sun.  j^ 

The  tendency  or  gravitation  of  the  satellites  towards  SettUiM 
their  planets  is  a  necessary  consequence  of  the  areas  de-  ^^  ^. 
scribed  by  their  radii  vectors  being  proportional  to  the^^^ 
times ;  that  this  gravitation  is  inversely  as  the  square  of 
their  distance,  is  indicated  by  the  eHipticity  of  their  or- 
bits.   This  eHipticity,  indeed,  being  scarcely  apparent 
in  most  of  the  satellites  of  Jupiter,  Satum,'and  Heischelv 
would  leave  some  uncertainty,  did  not  the  third  law^ 
namely,  the  squares  of  th^  times  being  inversely  as  tho 
cubes  of  their  distance,  demonstrate,  that  from  one  sa- 
tellite to  another,  the  tendency  to  the  planet  is  inverse- 
ly  as  the  square  of  the  distance.  jn 

This  proof,  indeed,  is  wanting  with  respect  tooorBCeaa'ft 
moon  'y  but  the  defect  may  be  supplied  by  the  follow- ^**^"'7 
ing  considerations.     Gravity^  or  the  weight  by  wUch  •'^■*J]J^ 
a  body  tends  towards  the  earth,  extends  itself  to  tho!?^^^ 
top  of  the  highest  mountains,  and  the  very  trifling  di- 
minution which  it  experiences  at  that  height,  camot 
permit  ns  to  donbt,  that  it  frmiii  iiiU  be  sensible  at  a 
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leofy  of  considerably  greater  distance  from  the  earth^s  centre. 
iiTenal  Is  il  not  natural  to  extend  it  as  far  as  the  moon,  and 
nviuu  to  suppose  that  the  force  wjj^ch  retains  that  satellite  in 
^^"*  .  its  orbit,  is  its  gravitation  towardu  the  earth,  just  as  it 
"^  is  the  solar  attraction  which  retains  the  planets  in  their 
orhits  ?  The  forces  at  least  b<iem  to  be  of  the  same  na- 
ture \  they  both  act  upon  every  particle  of  bodies,  and 
cause  them  to  move  at  the  same  rate  -,  for  the  solar  at- 
traction acts  equally  upon  all  bodies  placed  at  the  same 
distance  from  the  sun,  just  as  gravitation  causes  all  bo- 
dies to  fall  from  the  same  height  with  the  same  velo- 
city. A  body  projected  horizontally,  falls  upon  the 
earth  at  some  distance  after  describing  a  curve  sensibly 
parabolic.  It  would  fall  at  a  greater  distance,  if  the 
force  of  projection  were  more  considerable}  and,  if 
projected  with  a  certain  velocity,  it  would  not  fall  back 
at  all,  but  revolve  round  the  earth  like  a  satellite.  To 
make  it  move  in  the  orbit  of  the  moon,  it  would  be 
necessary  only  to  give  it  the  same  height  and  the  same 
projecting  force.  But  what  demonstrates  the  identity 
of  gravitation  and  of  the  force  which  retains  the  moon 
iu  its  orbit  is,  that  if  we  suppose  gravity  to  diminish  in- 
versely as  the  square  of  the  distance  from  the  centre  of 
the  earth,  at  the  distance  of  the  moon  it  will  be  precisely 
equal  to  the  moon's  tendency  to  the  earth. 

Let  A  in  fig.  X34«  represent  the  earth,  B  the  moon, 
BCD  the  moon's  orbit  \  which  differs  little  from  a  cir- 
cle of  which  A  is  the  centre.     If  the  moon  in  B  were 
left  to  its.elf  to  move  with  the  velocity  it  has  in  the 
point  B,  it  would  leave  the  orbit,  and  proceed  straigrht 
forward  in  the  line  BE  which  touches  the  orbit  in  B. 
Suppose  the   moon  would   upon   this   condition  move 
from  B  to  £  in  the  space  of  one  minute  of  time :  By 
3S* .     the  action  of  the  earth  upon  the  moon,  whereby  it  is 
r  motion  retained  in  its  orbit,  the  moon  will  really  be  found  at 
uj^^/the  end  of  this  minute  in  the  point  F,  from  whence  a 
straight  line  drawn  to  A  shall  make  the  space  BFA  in 
the  circle  equal  to  the  triangular  space  BE  A  \  so  that 
the  moon  in  the  time  wherein  it  would  have  moved 
from   B  to  E,  if  left  to  itself,  has  been  impelled  to- 
wards the  earth  from  £  to  F.     And  when  the  time  of 
the  moon's  passing  from  B  to  F  is  small,  as  here  it  is 
only  one  minute,  the  distance  between  E  and  F  scarce 
di^rs  from  the  space  through  which  the  moon  would 
descend  in  the  same  time  if  it  were  to  fall  directly  down 
from  B   toward  A  without  any  other  motion.     AB, 
the  distance  of  the  moon  from  the  earth,  is  about  60  of 
tho  semidiameters  of  the  latter ;  and  the  moon  com- 
pletes her  revolution  round  the  earth  in  about  27  days 
7  hours  and  43  minutes :  therefore  the  space  £F  will 
here  be  found  by  computation  to  be  about  164  feet. 
Consequently,  if  the  power  by  which  the  moon  is  re- 
tained in   its  orbit  be  near  the  surface  of  the  earth 
greater  than  at  the  distance  of  the  moon  in  the  dupli- 
cate proportion  of  that  distance,  th^  number  of  feet  a 
^.^      body  would  descend  near  the  surface  of  the  earth,  by 
sBtetion  the  action  of  this  power  upon  it,  in  one  minute  would 
bcTclo-be  equal  to  the  number  16  j>  multiplied  twice  into  the 
of  faU.Q|]Q,(er  60  \  that  is,  to  58050.     But  how  fast  bodies 
^^^^  fall  near  the  surface  of  the  earth  may  be  known  by 
the  pendulum  \  and  by  the  exactest  experiments,  they 
are  found  to  descend  the  space  of  1 6\  feet  in  one  se- 
cond \  and  the  spaces  described  by  falling  bodies  be« 
ing  in  the  duplicate  proportion  of  the  times  of  their 
fall,  the  number  of  feet  a  bo4y  would  describe  in  its 
Vol.  m.  Part  L  t 
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fall  near  the  sur&ce  of  the  earth  in  one  minute  of  time  Theory  of 
will  be  equal  to  l6j-  twice  multiplied  by  60  \  the  same  UniTcnal 
as  would  be  caused  by  the  power  which  acts  upon  the  Gruviu- 
moon.  .    ^^"*    . 

In  thta(>«omputation  the  earth  is  supposed  to  be  at       -^^ 
rest:  but  it  would  have  been  more  exact  to  have  sup*£aft]iand 
posed  it  to  move,  as  well  as  the  moon,  about  their  com- moon  morn 
mon  centre  of  irravity  ;  as  will  be  easily  understood  *^"'  *"•*' 
from  what  has  been  already  said  concern  mg  the  motion  ^^qu^  g£ 
of  the  sun  and  primary  planets  about  their  common  gfaTity. 
centre  of  gravity.    The  action  of  the   sun  upon  the 
moon  is  also  here  neglected ;  and  Sir  Isaac  Newton 
shows,  if  you  take   in  both  these  considerations,  the 
present  computation  will   best   agree  to   a  somewhat 
greater  distance  of  the  moon  and  earth,  viz.  to  60^ 
semidiameters  of  the  latter,  which  distance  is  more  con- 
formable to  astronomical  observations  :  and  these  com-  » 
putations  afford  an  additional  proof  that  the  action  of 
the  earth  observes  the  same  proportion  to  the  distance 
which  is  here  contended  for. 

We  see  then  that  the  force  which  retains  the  moon 
in  its  orbit  is  gravitation^  or  that  force  which  causes 
heavy  bodies  to  fall  to  the  ground.  This  comparison 
between  gravity  and  the  lunar  tendency  to  the  earth 
shows  us,  that,  in  our  calculations,  we  ought  to  measure 
distance  from  the  centre  of  gravity  of  the  sun  and  of 
the  planets}  for  this  is  obviously  the  case  with  the 
earth,  and  its  tendency  to  the  sun  is  precisely  the  same 
with  that  of  the  other  planets.  ^^^ 

The  sun  and  the  planets  which  have  satellites,  pos-  Phiicu 
sessing,  as  we  have  seen,  an  attracting  force  inversely  <|^Mt  epos 
as  the  square  of  the  distance,  one  is  tempted  to  give  the^* 
same  property  to  the  other  planets  also.  The  sobericity 
common  to  all  these  bodies,  indicates  clearly,  that  their 
particles  are  retained  round  their  centre  of  gravity,  by 
a  force  which  at  equal  distances  attracts  them  equally 
to  that  centre.  But  this  important  point  is  not  left  to 
analogical  reasoning.  We  have  seen,  that  if  the  pla^. 
nets  and  comets  were  placed  at  equal  distances  from 
the  sun,  their  gravitation  towards  it  would  be  pro- 
portional to  their  masses.  But  it  may  be  considered  as 
a  general  matter  of  fact,  to  which  there  is  no  excep- 
tion, that  action  and  reaction  are  equal  and  contrary. 
Of  course  all  these  bodies  react  open  the  sun,  and  at^ 
tract  it  in  proportion  to  their  mass,  and  consequently 
possess  an  attractive  force  proportional  to  their  mass, 
and  inversely  as  the  square  of 'their  distance.  The  sa- 
tellites also,  in  consequence  of  the  same  principle,  at- 
tract the  planets  and  the  sun  according  to  the  same  law* 
This  attracting  force  is  then  common  to  all  the  heaven- 
ly bodies. 

This  force  does  not  disturb  the  elliptical  motion  of 
the  plants  round  the  sun,  when  we  consider  only  their 
mutual  action.  For  the  relative  movement  of  a  system 
of  bodies  does  not  change  by  giWng  them  a  common 
motion.  Neither  is  the  elliptical  motion  of  the  satel- 
lites disturbed  by  the  revolution  of  the  planets  round 
the  sun,  for  the  very  same  reason. 

The  attractive  force  does  not  belong  to  these  bodiea 
only  as  wholes  j  but  it  belongs  to  every  mirticle  of 
matter  of  which  each  of  them  is  composed,  if  the  san 
acted  only  upon  the  centre  of  the  earth,  without  at- 
tracting cvcrr  one  of  the  particles  of  which  it  is  com* 
posed  individually,  there  would  result  tidts  inoom* 
parably  greater,  and  very  different  firam  those  that  wa 
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observe.  Besides,  every  body  on  the  earth  gravitates 
towards  its  centre,  in  proportion  to  its  mass.  It  reacts 
of  course  upon  the  earth,  and  iiftracts  it  in  the  same  ra« 
tio.  Unless  that  were  the  case,  or  if  any  part  of  the 
earth,  however  small,  did  not  attract  the  other  part  as 
it  is  attracted  hy  it,  the  centre  of  gravity  of  the  earth 
would  be  moved  in  spaCe,  In  consequence  of  gravitation  ; 
which  is  impossible. 

AH  these  phenomena,  compared  with  the  laws  of  mo- 
tion, lead  us  to  this  grand  conclusion  :  All  the  parti' 
chs  of  matter  mutually  attract  each  other ^  in  propor^ 
lion  to  their  masses^  and  inversely  as  the  squares  of 
their  distances.  This  is  called  universal  gravitation^ 
and  was  the  discovery  which  crowned  the  happy  Indus* 
try,  the  consummate  skill,  and  the  unrivalled  sagacity 
of  Newton. 

In  universal  gravitation,  we  readily  perceive  a  cause 
of  the  irregularities  and  disturbances  perceptible  in  the 
planetary  motions.  For  as  the  planets  and  comets  act 
upon  each  other,  they  ought  to  deviate  a  little  from 
that  exact  elliptlclty,  which  they  would  follow  if  they 
obeyed  only  the  action  of  the  sun.  The  satellites,  dis- 
turbed equally  by  their  mutual  attraction,  and  by  that 
of  the  sun,  must  deviate  also  from  these  laws.  We  see 
also,  that  the  particles  of  which  each  heavenly  body  is 
composed,  provided  they  be  at  liberty  to  move,  ought 
to  form  themselves  into  a-  sphere,  and  that  the  result  of 
their  mutual  action  at  the  surface  of  this  sphere  ought 
to  produce  all  the  phenomena  of  gravity.  We  see  also, 
that  the  rotation  of  the  heavenly  bodies  round  au  axis 
ought  to  alter  this  sphericity  somewhat  by  flattening 
thtm  at  the  poles,  and  that  the  result  of  their  mutual 
action  not  passing  exactly  through  their  centres  of  gra- 
vity, ought  to  produce  in  their  ax(s  of  rotation  mo- 
tions similar  to  those  which  we  perceive.  We  see  also, 
that  the  particles  of  the  ocean,  unequally  attracted  by 
the  sun  and  moon,  ought  to  have  an  oscillation  similar 
to  the  tides.  But  it  wilt  be  necessary  to  consider  the 
eifects  of  gravitation  more  particularly ',  in  order  to 
show  that  it  is  established  in  the  completest  manner  by 
all  the  phenomena.  This  shall  be  the  subject  of  the 
'next  chapter. 

Chap.  III.  Of  the  Effects  of  Gravitation. 

We  shall  in  this  chapter  consider,  in  the  first  place, 
several  points  which  could  only  be  ascertained  by  the 
assistance  of  gravitation,  and  afterwards  examine  the  se- 
veral subjects  hinted  at  towards  the  conclusion  of  the 
last  chapter. 

Sect.  I.  Of  the  Masses  oft/te  Planets. 

It  would  appear,  at  first  view,  impossible  to  ascertain 
the  respective  masses  of  the  sun  and  planets,  and  to  cal- 
culate the  velocity  with  which  heavy  bodies  fall  towards 
each  when  at  a  given  distance  from  their  centres ;  yet 
these  points  may  be  determined  from  the  theory  of  gVa- 
^^5       vitation  without  much  difficulty. 
€^culation      It  follows  froih  the  theorems  relative  to  centrifugal 
•f  the  den.  forces,  ^iven:  in  the  first  chapter  of  this  parf,  that  the 
"j^*^'^*' gravitation  of  a  satellite  towards  its  planet  is  to  the 
gravitation  of  the  earth  towards  the  sbn,  as  the  mean 
distance  of  the  satellite  from  its  primary,  divided  by 
the  square  of  the  time  of  ita  sidereal  revolution,  or  tbe 
meaa  distunce  of  tbe  earth  ftom  the  sun  divided  by  the 
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square  of  a  sidereal  year.  To  bring  these  gravitations  Theory  i 
to  the  same  distance  from  the  bodies  which  produce  I'mteni 
them,  we  must  multiply  them  respectively  by  the  squares  Gimviti 
of  the  radii  of  the  orbits  which  are  described  :  and,  as 
at  equal  distances  the  masses-  are  proportional  to  tbe  at- 
tractions, the  mass  of  the  earth  is  to  that  of  the  son  aa 
the  cube  of  the  mean  radius  of  the  orbit  of  the  satel- 
lite, divided  by  the  square  of  the  time  of  its  sidereal 
motion,  is  to  the  cube  of  the  mean  distance  of  the 
earth  from  the  sun,  divided  by  tbe  square  of  the  sidereal 
year. 

Let  us  apply  this  result  to  Jupiter.  The  mean  di- 
stance of  his  4th  satellite  subtends  an  angle  of  1 550^.86' 
decimal  seconds.  Seen  at  the  mean  distance  of  the 
earth  from  the  sun,  it  would  appear  under  an  angle  of 
7964^.75  decimal  seconds.  The  radius  of  the  circle 
contains  6366 19". 8  decimal  seconds.  Therefore  the 
mean  radii  of  the  orbit  of  Jupiter^s  4tfc  satellite  and  of 
the  earth's  orbit  are  to  each  other  as  these  two  nom- 
bers.  The  time  of  the  sidereal  revolution  of  the  4tb 
Satellite  is  16.6890  days ;  tbe  sidereal  year  is  365.2564 

days.     These  data  give  us  — 7-; — ^  for  the  mass  of 
^  ^  1066.08 

Jupiter,  that  of  the  sun  being  represented  by  i.  It  is 
necessary  to  add  unity  to  the  denominator  of  this  frac- 
tion, because  the  force  which  retains  Jupiter  in  his 
orbit  is  the  sum  of  the  attractions  of  Jupiter  and  the 

son.     The  mast  of  Jupiter  is  then  > — ^ — ;;.    The  mass 

'^  1067.08    ' 

of  Saturn  and  Herschel  may  be  calculated  in  the  same 
manner.  That  of  the  earth  is  best  determined  by  the 
following  method : 

If  we  take  the  mean  distance  of  the  earth  from  the 
sun  for  unity,  the  arch  described  by  the  earth  in  a  se- 
cond of  time  will  be  the  ratio  of  the  circumference  to 
the  radius  divided  by  the  number  of  secondit  In  a  side- 
real year.     If  we  divide  the  square  of  that  arch  by  the 

diameter,  we  obtain  ,^      for  its  versed  sine,  which 

JQlO 

is  the  deflection  of  the  earth  towards  the  sun  in  a  se- 
cond. But  on  that  parallel  of  the  earth's  surface  the 
square  of  the  sine  of  whose  latitude  is  ^9  a  hody  falls 
in  a  second  i6j-  feet..  To  re^Juce  this  attraction  to  the 
mean  distance  of  the  earth  from  the  sun,  we  must  di- 
vide the  number  by  ^the  feet  contained  in  that  distance  \ 
but  tbe  radius  of  the  earth  at  the  above-mentioned  pa* 
rallel  is  1 9614648  French  feet.  If  we  divide  this  num- 
ber by  the  tangent  of  the  solar  parallax,  we  obtain 
the  mean  radius  of  the  earth's  orbit  expressed  in  feet* 
The  effect  of  the  attraction  of  the  earth  at  a  di- 
stance equal  to  tbe  mean  radius  of  its  orbit,  is  equal  to 

— j^    \  i^  multiplied  by  the  cube  of  the  tangent  of 

the  solar  parallax  z=  \^       .     Hence  the  masses 

of  the  sun  and  earth  are  to  each  other  as  the  numbers 
1479560.5  and  4.486113^  therefore  the  mass  of  the 

earth  is  " ^ — ,  that  of  the  sun  being  unity. 

M.  de  la  Place  calculated  the  masses  of  Mars  and 
Venus  from  the  secular  diminution  of  the  obliquity  of 
the  ecliptic,  and  from  the  mean  acceleration  of  the 
moon's  motion,  The  mass  of  Mercury  he  obtained 
from  its  volume,  supposing  the  densities  of  that  planet 

and 
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XImtj  of  and  of  iIm  eartb  reoiprocally  a«  their  mean  di^tanoe 
UmvctmI  from  the  sun,  a  rule  which  holds,  with  respect  to  the 
^^^^  earth,  Jupiter,  and  Saturn.     The  followiog  tableie:iUii- 

bits  the  masses  of  the  diffesent  plaoets,  that  of  theeuo 

being  unity :       . 
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The  densities  of  bodies  are  proportional  to  their 
masses  divided  by  their  balks ;  and,  when  bodies  are 
nearly  spherical,  their  bulks  areas  the  cubes  of  their  se- 
roidiameters,  of  course  the  densities  in  that  case  ar&  as 
the  masses  divideil  by  the  cubes  of  the  semidiameters. 
For  greater  exactness,  we  must  take  that  semidiameter 
of  a  planet  which  corresponds  tothe  parallel,  the  square 
of  the  dine  of  which  is  equal  Co  -ft  and  which  is  equal  to 
the  third  of  the  sum  of  the  radius  of  the  pole,  and  twice 
the  radius  of  tiie  equator.  This  method  gives  us  the 
densities  of  the  principal  planets  as  follows,  thai  of  the 
sun  being  unity : 

3-93933  ' 

0.86014 

0.49512  ' 

'•13757 

To  have  the  intensilty  of  gravitation  at  the  surface  of 
the  sun  and  planets,  let  us  consider,  that,  if  Jupiter  and 
the  earth  were  exactly  spherical,  and  destitute  of  their 
rotatory  motion,  gravitation  at  their  equators  would 
be  proportional  to  the  masses  of  these  bodies  divided  by 
the  squaros  of  their  diameters*  But  at  the  mean  di- 
stance of  the  son  from  the  earth,  the  diameters  of  the 
equators  of  Jupiter  and  of  the  earth  are  to  each  other 
as  the  numbers  626*26  and  54.5.  If  then  we  rej|^i»ent 
tlie  weight  of  a  body  at  the  cartli^s  equator  by  i,  the 
sam«  body,  if  transported  to  the  equator  of  Jupiter, 
would  weigh  2.509.  But  the  difference  of  the  centri-' 
fugal  forces  00  the  surface  of  the  earth  and  Jupiter  ren- 
ders it  jiecessary  to  diminish  this  last  number  by  about 
^.  The  same  body  at  the  surface  of  the  sun  would 
weigh  27.65* 

Sect.  II.  Of  the  Ferturbations  in  the  Elliptical  Orbit 

of  the  Planets. 

If  the  planets  were  influenced  only  by  the  sup,  they 
would  describe  ellipses  round  that  luminary :  but  they 
act  upon  one  another,  sndfrom  these  various  attractions 
there  result  disturbances  in  their  elliptical  motions,  dis- 
coverable by  observation,  and  which  it  is  necessary  to 
determine,  in  order  to  be  able  to  construct  accurate  ta- 
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Jbles  of  the  planetary  motions.  The  rigorous  solution  of 
this  problem  is  above  the  reach. of  the  mathematical  ana- 
(lysis;  mathematipans  have  been  9bliged  to  satisfy  them- 
.selves  with. ^pproximavtjona. 

The  disturbanpes  in  the  elliptical  motions  of  the  pla- 
cets nyay  be  ^v(ded  into  two  classes.  The  Brst  class 
afltects  the  eleo^ents  of  the  elliptical  motion  :  they  in- 
crease very  slowly^  and  baye  been  called  frciiAir  inequa- 
lities. The  ether  class  depends  upoi^  the  configuration 
of  the  pl^ets,  .either  with  respect  to  each  other,  or  with 
respect  io  their  nodes  and  perihelipi^^,  and  are  renewed 
every  time  that  the  f;el^tive  situation  of  the  planejts  be- 
comes the  same.  They  are  called  periodical  ioequali- 
.ties,,  to  distinguish  them  from  iht  secular^  whose  periods 
.are  much  longer  and  altogether  independent  of  the  mu- 
tual configuration  of  the  planets.  Before  proceeding 
farther,  we  beg  leave  to  introduce  the  following  quota- 
tion from  Dr  Pemberton,  because  it  will  convey  ^ome 
notion  of  these  disturbances  in  a. Very  familiar  manner  to 
our  readers. 

'*  The  only  inequalities  which  have  been  observed 
common  to  all  the  planets  are,  the  motion  of  the  aphe- 
lion and  the  nodes.  The  transverse  axis  of  each  orbit 
.does  not  remain  always  fixed,  but  moves  about  the  sun 
with  a  very  slow  progressive  motion  \  nor  do  the  planets 
keep  constantly  in  the  same  planes,  but  change  them 
and  the  lines  by  which  these  planes  intersect  each  other 
by  insensible  degrees.  The  first  of  th^e  inequalities^ 
which  is  the  motion  of  th^  i^phe)i/:)n,  pay  be  accounted 
for,  by  siipposing-  the  gravitf^tdon^pf;  tfce  planets  to- 
wards the  sun  to  differ  a  little  fartp^i;  from  the  foremenr- 
iioned  reciprocal  duplicate  proportion  of  the  dLitances^ 
but  tbe  second,  which  is  tlie  motion  of  the  nodes,  caa- 
pot  be  accoonted  for  by  any  pow.er  directed  towards  the 
sua  ^  for  no  such  power  can  give  it  any  lateral  impulse 
.to  divert  it  from  the  plane  of  its  motion  into  any  new 
^lane,  hut  of  necessity  must  be  derived  fropo  9ome  other 
centre.  "VVhere  that  power  is  lodged,  remains  to  be 
discovered.  Now  it  is  proved,  as  shall  afterwards  be 
explained,  that  the  three  primary  planets,  Saturn,  Ju- 
piter, and  the  Earth,  which  have  satellites  revolving 
about  them,  are  endowed  with  a  power  of  causing  bo- 
dies, in  particular  those  satellites,  to  gravitate  towards 
.them  with  a  force  which  is  reciprocally  in  the  duplicate 
proportion  of  their  distances  j  and  the  planets  are,  in 
all  respects  in  which  they  come  under  our  considera- 
tion, so  similar  and  alike,  that  there  is  no  reason  to 
question  but  they  have  all  the  same  property,  though 
it  be  sufiicient  for  the  present  purpose  to  have  it  proved 
of  Jupiter  and  Saturn  only  \  for  these  planets  contain 
much  greater  quantities  of  matter  than  the  rest,  and 
proportionally  exceed  the  others  in  power.  But 
the  influence  of  these  two  planets  being  allowed,  it 
is  evident  bow  the  planets  come  to  shift  their  places 
continually  *,  for  each  of  the  planets  moving  in  a  differ- 
ent plane,  the  action  of  Jupiter  and  Saturn  upon  the 
rest  will  be  oblique  to  the  planes  of  their  motion,  and 
therefore  will  gradually  draw  them  into  new  ones. 
The  same  actfon  of  these  two  planets  upon  the  rest 
will  likewise  cause  a  progressive  motion  of  tbe  aphe- 
lion 'y  so  that  there  will  be  no  necessity  for  having  re- 
course to  the  other  cause  for  this  motion,  which  was 
before  hinted  at,  viz.  the  gravitation  of  the  planets 
toward  the  son  differing  from  the  exact  duplicate  pro- 
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Hicory  of  portion  ^of  their  distances.     And,  in  the  last  place,  the 
tJairenal  action  of  Jupiter  and  Satnm  upon  each  other  will  pro- 
Gnvite-  «|yc^  2q  fii^if  motions  the  same  ineqaalities  as  tlieir 
^°     r  '"'°^  action  produces  upon  the  rest.     AH  this  is  effect- 
ed in  the  same  manuer  as  the  snn  produces  the  same 
kind  of  inequalities  and  many  others  tn  (he  motion  of 
the  moon   and   other  secondary  planets;   and   there- 
fore will  he  best  apprehended  by  what  is  said  after- 
wards.     Those  other  irregularities  in  the  motion  of 
the  secondary  planets  have  place  likewise  here,  but  are 
too  minute  to  be  observable,  because  they  are  produced 
and  rectified  alternately,  for  the  most  part  In  the  time 
of  a  single   revolution  ;   whereas    the  motion   of  the 
3^s      aphelion  and  nodes,  which  increase  continually,  become 
Jopitef  and  sensible  after  a  long  series  of  years.   Yet  some  of  these 
ioflaen         other  inequalities  are  discernible  in  Jupiter  and  8a- 
fifcch other*! ^""^  in  Saturn  chiefly:  for  when  Jupiter,  who  moves 
moUooi.      faster  than  Satam,  approaches  to  a  conjunction  with 
him,  his  action  upon  the  latter  will  a  little  retard  the 
motion  of  that  planet ;  and  by  the  reciprocal  action 
of  Saturn,  he  will  himself  be  accelerated.     After  con- 
junction, Jupiter  will  again  accelerate  Saturn,  and  be 
Hkewise  retarded  in  the  same  degree  as  before  the  first 
was  retarded  and  the  latter  accelerated.      Whatever 
inequalities  besides  are  produced  in  the  motion  of  Sa- 
turn by  the  action  of  Jupiter  upon  that  planet,  will  be 
suflBciently  rectified  by  placing  the  focns  of  Satum^s 
ellipsis,   which  should   otherwise  be  the  sun,    in   the 
common  centre  pf  gravity  of  the  sun  and  Jupiter.     And 
all  the  inequalities  of  Jupiter's  motions,  caused  by  the 
action  of  Saturn  upon  him,  are  much  less  considerable 
than  the  irregularities  of  Satnrn's  motion.     This  one 
principle,  therefore,  of  the  planets  having  a  power  as 
well  as  the  sun  to  cause  bodies  gravitate  towards  them, 
which  is  proved  by  the  motion  of  the  secondary  planets 
to  obtain  in  fact,  explains  all  the  irregularities  rela- 
ting to  the  planetary  motions  ever  observed  by  astrono- 
mers (c). 

**  Sir  Isaac  Newton  after  this  proceeds  to  make  aa 

eoifectiag  improvement  in  astronomy,  by  applying,  this  theory  to 

t      ma^'  ^^^  farther  correction  of  their  motions.      For  as  we 

il^^i.  bftvc  hei^  observed  the  planets  to  possess  a  principle  of 

gravitation  as  well  as  the  snn  ;  so  it  will  be  explained 

at  large  hereafter,  that  the  third  law  of  motion,  which 

makes  action  and  reaction  equal,  is  to  be  applied  in 

this  case,  and  that  the  sun  does  not  only  attract  each 

planet,  but  is  also  itself  attracted  by  them  ;  the  force 

wherewith  the  planet  is  acted  on,  bearing  to  the  force 

wherewith  the  son  itself  is  acted  upon  at  the  same 

time,  the  proportion  which  the  quantity  of  matter  in 

3^4      the  sun  hears  to  the  quantity  of  matter  in  the  planet. 

San  mores  From  the  action  of  the  run  and  planet  being  tbqs  mu- 

roundtbe    ^m^]^  gj^  Isaac  Newton  proves  that  the  sun  and  planet 

^^^[^^|.    will  describe   about  their  common  centre  of  gravity 

mWtj  of   similar  ellipses  ^  and  then,  that  the  transverse  axis  of  the 

him  Bad  the  ellipsis,-  which  would  be  described  about  the  sun  at  rest 

P^*^      in  the  same  time,  the  tame  proportion  as  the  quantity 
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of  solid  matter  io  the  eon  aod  planet  together  bean  to  ThMrjir 
the  first  of  two  mean  proportionals  between  thia  quantity  Usmaii 
and  the  qoaotity  of  matter  in  the  son  only.  Gtnn^ 

**  It  will  be  asked,  perhaps,  how  this  correction  can 
be  admitted,  when  the  caose  of .  the  motions  of  the 
planets  was  before  found,  by  supposing  them  to  be  the 
centre  of  the  power  which  acted  upon  them  ?  for,  ac- 
cording to  the  present  correctioD,  this  power  appean 
rather  to  be  directed  to  the  coramon  oeatre  ef  gravity* 
But  whereas  the  sun  was  at  first  concloded  to  be  tbe 
centre  to  which  the  power  acting  on  the  planets  wme 
directed,  because  tbe  spaces  described  io  equal  timee 
round  the  son  were  fonnd  to  be  eqoal }  so  Sir  Louie 
Newtoo  proves,  that  if  the  son  and  planet  move  ronnd 
their  common  centre  of  gravity,  yet,  to  an  eye  placed 
in  the  planet,  the  spaces  which  will  appear  to  he  de* 
scribed  about  the  sun  will  have  the  same  relation  to  tbe 
tioies  of  their  description  as  the  feal  spaces  wooM  iff 
the  son  were  at  rest.  I  further  asserted,  that,  anp* 
posing  the  planets  to  move  rooud  the  son  at  rest,  and 
to  be  attracted  by  a  power  which  sbonld  everywhere 
act  with  degrees  of  strength  reciprocally  in  the  dopli- 
cate  proportions  of  their  distanoes )  then  the  periods  of 
the  planets  most  observe  the  same  relations  to  their  di- 
stances as  astronomers  have  found  them  to  do*  Bot  bem 
it  must  not  be  supposed,  that  the  observations  of  astrono- 
mers absolutely  agree  without  any  the  least  difference  : 
aod  the  present  correction  will  not  caose  a  dcviatioa 
from  any  ooe  aStronomer^s  observations  so  mnch  as  tbey 
differ  from  ooe  another  ^  for  in  Jopiter,  where  this  cor- 
rection is  greatest,  it  hafdly  amoonts  to  the  3000th  part 
of  tbe  whole  axis. 

**  Upon  this  head,  I  think  it  not  improper  to  men^Argniat 
tion  a  reflection  made  by  oor  excellent  author  nponsff>ia>i^ 
these  small  inequalities  in  the  planets  motions,  which  ^^TmII 
contains  in  it  a  very  strong  philosophical  argument 
against  the  eternity  of  the  world.  It  is  this,  that  tbese 
inequalities  must  continually  increase  by  slow  degrees, 
till  they  render  at  length  the  present  frame  of  natnre 
unfit  for  tbe  purposes  it  now  serves.  And  a  more  con- 
vincing proof  cannot  he  desired  against  the  present 
constitution's  having  existed  from  eternity  than  tbis^ 
that  a  certain  period  of  years  will  bring  it  to  an  end* 
I  am  aware,  that  this  thought  of  oor  authsr  has  been 
represented  even  as  impious,  and  as  no  less  than  casting 
a  reflection  upon  the  wisdom  of  the  Anther  of  natore 
for  framing  a  perishable  work.  But  I  think  so  bold 
an  assertion  ought  to  have  been  made  with  singolar 
caution  :  for  if  this  remark  upon  the  increasing  irrs* 
gnlarities  in  the  heavenly  motions  be  true  in  fact,  as  it 
really  is,  the  imputation  must  return  upon  the  asser- 
tor,  that  this  does  not  detract  from  the  divine  wisdom. 
Certainly  we  cannot  pretend  to  know  all  the  omnisci- 
ent Creator's  purposes  in  msking  this  world,  and  there- 
fore cannot  pretend  to  determine  how  long  be  designed 
it  should  last ;  and  it  is  suiBcient  if  it  endure  the  time 
designed  by  tbe  Author.     The  body  of  every  animal 

shown 
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(c)  Professor  J.  Robison,  however,  informs  us  in  his  psper  on  the  Georgtum  Sidut  (Edinborgh  Philosophical 
Transactions,  Vol.  L),  That  ail  the  irregularities  in  the  planetary  motions  cannot  be  accounted  for  from  the 
laws  of  gravitation  *j  for  which  reason  he  was  obliged  to  suppose  the  existence  of  planets  beyond  the  orbit  of 
Satnm,  even  before  tbe  discovery  of  the  Georgtum  Sidtu.  M.  de  la  Lande  also  has  observed  some  onnccoootahle 
ineqaalities  in  the  motion  of  Saturn  for  more  than  30  years  past. 
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of  thowf  tbe  nnKiBited  witdoni  of  the  Aathor,  no  leaa^  naj, 
[▼enal  in  maDf  respects  more,  than  the  larger  frame  of  nature : 
ivHa.  i^qJ  j^i  ^e  see  they  are  all  desiu ned  to  last  but  a  small 
^     .  space  of  time," 

j^^  Sir  Isaac  Newton  bad  no  sooner  discovered  the  uni- 

icctioii  versality  and  reciprocity  of  the  deflections  of  the  planets 
^  V^  and  the  snn,  than  he  also  suspected  that  they  were  con- 
^^^^  tinually  deflected  towards  each  other.  He  immediately 
obtained  a  general  notion  of  what  should  be  the  more 
general  results  of  such  a  mutual  action*  They  may  be 
conceived  in  this  way. 

Let  S  (fig.  135.)  represent  the  sun,  £  the  earth,  and 
I  Jupiter,  describing  concentric  orbits  round  the  centre 
of  the  system.  Make  IS  :  £A=£P  :  SIV  Then,  if 
IS  be  taken  to  represent  the  deflection  of  the  sun  to- 
tenlro.  wards  Jupiter,  £A  will  represent  the  deflection  of  the 
of  nch  Earth  to  Jupiter.  Draw  £B  equal  and  parallel  to  SI, 
^  *^  and  complete  the  parallelogram  £BAD.  £D  will  re- 
present the  disturbing  force  of  Jupiter.  It  may  be  re- 
solvent into  £F  perpendicular  to  £S,  and  £G  in  the 
direction  of  S£.  By  the  first  of  these  the  earth'd  an- 
gular motion  round  the  sun  is  aflfected,  and  by  the  se- 
cond its  deflection  towards  him  is  diminbhed  or  incre*- 
aed. 

In  consequence  of  this  first  part  of  the  disturbing  force, 
the  angular  motion  is  increased,  while  the  earth  ap- 
proaches from  quadrature  to  conjunction  with  Jupiter 
(which  is  the  case  represented  in  the  figure),  and  is  di- 
minished from  the  time  that  Jupiter  is  m  opposition  till 
the  earth  is  again  in  quadrature,  westward  of  his  oppo* 
•ition.  The  earth  is  then  accelerated  till  Jupiter,  is  in 
conjunction  with  the  sun  j  after  which  it  is  retarded  till 
the  earth  is  again  in  quadrature. 

The  earth's  tendency  to  the  sun  is  diminished  while 
Jupiter  is  in  the  neighbourhood  of  his  opposition  or  con- 
junction, and  increased  while  he  is  in  the.  neighbourhood 
of  his^  stationary  positions.  Jupiter  being  about  1000 
times  less  than  the  sun,  and  5  times  more  remote,  IS 
mist  be  considered  as  representing  ttvw^  o^  ^^^ 
earth's  deflection  to  the  sun,  and  the  forces  £D  and 
£G  are  to  be  measured  on  this  scale. 

In  consequence  of  this  change  in  the  earth's  tenden- 
cy to  the  sun,  the  aphelion  sometimes  advances  by  the 
diminution,  and  sometimes  retreats  by  the  augmenta- 
tion. It  advances  when  Jupiter  chances  to  be  in  oppo* 
sition  when  the  earth  is  in  its  aphelion  j  because  this  di- 
minution of  its  deflection  towards  the  sun  makes  it  later 
be/ore  its  path  is  brought  from  forming  an  obtuse  angle 
with  the  radius  vector ^  to  form  a  right  angle  with  it. 
Because  the  earth's  tendency  to  the  sun  is,  on  the  whole, 
more  diminished  by  the  disturbing  force  of  Jupiter  than 
it  is  increased,  the  aphelion  of  the  earth's  orbit  advan- 
ces on  the  whole. 

In  like  manner  the  aphelia  of  the  inferior  planets  ad- 
vance by  the  disturbing  forces  of  the  superior:  but  the 
aphelion  of  a  superior  planet  retreats  j  for  these  rea- 
sons, and  because  Jupiter  and  Saturn  are  larger  and 
more  powerful  than  the  inferior  planets,  the  aphelia  of 
them  all  advance  while  that  of  Saturn  retreats. 

In  consequence  of  the  same  disturbing  forces,  the 
node  of  the-  disturbed  planet  retreats  on  the  orbit  of 
the  disturbing  planet ;  therefore  they  all  retreat  on 
the  ecliptic,  except  that  of  Jupiter,  which  advances  by 
retreating  on  the  orbit  of  Saturn,  from  which  it  suf- 
fers the  greatest  disturbance*.    This  ia  owing  to  the 
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particular  position  of  the  nodfes  and  the  inclinations  of  Theory  of 
the  orbits.  Universal 

The  inclination  of  a  planetary  orbit  inaneases  while  GraTka* 
the  planet  approaches  the  node,  and  diminishes  while        ^'*'    j 
the  planet  retires  from  it.  j^S 

M.  de  la  Place  has  completed  this  deduction  of  the  A  poculia* 
planetary  inequalities,  by  explaining  a  peculiarity  iathe'^.*^ 
motions  of  Jupiter  and  Saturn,  which  has  io°fi>  ^i°f1<>]F- Fl^!!? fL^!^ 
ed  the  attention  of  astronomers.  The  accelerations  and  ^j^pd^f 
retardations  of  the  planetary  motions  depend,  as  basandSatKai.. 
been  shown,  on  their  configurations,  or  the  relative 
quarters  of  the  heavens  in  which  they  are.^   Those  of 
Mercury,  Venus,  the  £arth,  and  Mars,  arising  from- 
their  mutual  deflections,  and   their  more  remarkable 
deflections  to  the  great  planets  Jupiter  and  Saturn^, 
nearlv  compensate  each  other,  and  no  traces  of  them* 
remain  after  a  few  revolutions  :  but  the  positions  of  the^- 
aphelia  of  Saturn  and  Jupiter  are  such,  that  the  retar-   . 
dations  of  Saturn  sensibly  exceed  the  accelerations,  and", 
the  anomalistic  period  of  Saturn  increases  almost  a  dav 
every  century  ;  on  the  contrary,  that  of  Jupiter  dimi* 
nishes..   M»  de  la  Place  shows,  that  this  proceeds  from 
the  position  of  the  aphelia,  and  the  almost  perfect  com-  - 
mensurability  of  their  revolutions  ;  five  revolutions  of 
Jupiter  making  21,675  days,  while  two  revolutions  of/ 
Saturn  make  21,538  diflenng  only.  13 7 -days. 

Supposing  the  relation  to  be  exact,  the  theory  shows^., 
that  the  mutual  actions  of  these  planets  mast  produce 
mutual  accelerations  and  retardations  of  their  mean  mo- 
tions, and  ascertains  the  periods  and  limits  of  the  seca-- 
lar  equations  thence  arising.  These  periods  include  se- 
veral centuries.     Again,  because  this  relation  is  not. 
precise,  but  the  odd  days  nearly  divide  the  periods  al^ 
ready  found,,  there  must  arise  an  equation  of  this  secu<« 
lar  equation,  of  which  the  period  is  immensely  longer,, 
and  the  maximum  very  minute.     He  shews  that  this 
retardation  of  Saturn  is  now  at  its  maximum,  and  it 
diminishing  again,  and  will,  in  the  course  of  years,^ 
change  to  an  acceleration. 

This  investigation  of  the  small  inequalities  is  the  most 
intricate  problem  in  mechanical  philosophy^  and  has 
been  completed  only  by  very  slow  degrees,  by  the  ar-^ 
'  duous  efforts  of  the  greatest  mathematicians,  of  whom 
M.  de  la  Grange  is  the  most  eminent.  Some  of  his  ge» 
neral  results  are  very  remarkable. 

He  demonstrates,  that  since  the  planets  move  in  one 
direction,  in  orbits  nearly  circular,  no  mutual,  disturbs, 
ances  make  any  permanent  change  in  the  mean  distant 
ces  and  mean  periods  of  the  planets,  and  ..that  the  pe- 
riodic changes  are  confined  within  very  narrow,  limits* .     .^ 
The  orbits  can  never  deviate  sensibly .  from  .  circles-Oieinatioa 
None  of  them  ever  has  been  or  will  be  ajcomet  naoving  of  the  pla. 
in  a  very  eccentric  orbit.i.The  ecliptic  will  never  coin- "^^T  •/• 
cide  with  the  equator,,  nor  change  its  inclination  above 
two  degrees.     In  short,-  the  =  solar  planetary  system  os- 
cillates, as  it  WM»,  round  a  medium  state,  from  which 
it  never  swerves  very  far.' 

This  theory  of  the  planetary  inequalities,  .firandedoii>- 
the  universal  law  of.  mutual  deflection,  b^a  given  to  our 
tables  a  precision,  and. a  coincidence  with  observation, 
that  surpasses  aU  expectation,  andinsures  the  legitimacy 
of  the  theory*  The  inequalittcfr  are  most  sensible  in  the 
motions  of  Jupiter  and  Saturn  ^  and  these  present  tben^ 
selves  in  such  a  complicated  state,  and  their  periods  are 
M^  long^  .tliat  ages  were  necessary  for.  discovering  |hem 

Z'  by 


126 

Theory  of 

UoiTersal 

GraTjta- 

Uon. 


ASTRONOMY. 


Part  IV 


370 

Attthenti* 
city  of  the 
ladian  a- 
stronomy. 


37«  ^ 
Origin  of 

the  astrolo- 

j^tcal  divi. 

cion  of  the 

heaveiit. 


by  itiei*e  olisefvation.  In  this  respect,  theFefore,  the 
theory  has  outstripped  the  observations  on  which  it  is 
founded.  It  is  very  remarkable,  that  the  periods  which 
the  Indians  assign  to  these  two  planets,  and  which  ap- 
peared 80  inaccurate  that  they  hurt  the  credit  of  the 
science  of  those  ancient  astronomers,  are  now  found  pre- 
cisely such  as  must  have  obtained  about  three  thousand 
years  before  the  Christian  era  ^  and  thus  they  give  an 
authenticity  to  that  ancient  astronomy.  The  periods 
which  any  nation  of  astronomers  assign  to  those  two  pla- 
nets would  afford  no  contemptible  mean  for  determining 
the  age  in  which  it  was  observed. 

The  following  circumstance  pointed  ont  by  La  Place 
is  remarkable :  Suppose  Jupiter  and  Saturn  in  conjunc- 
tion in  the  first  degree  of  Aries  ^  twenty  years  after, 
the  conjunction  will  happen  in  Sagittarius  ^  and  after 
other  twenty  years,  in  Leo.  It  will  continue  in  these 
three  signs  for  200  years.  In  the  year  aoo  it  will  hap- 
pen in  Taurus,  Capricomos,  and  Virgo  y  in  the  next 
200  years,  it  will  happen  in  Gemini,  Aquarius,  and  Li^ 
bra ',  and  in  the  next  200  years,  it  will  happen  in  Can- 
cer, Pisces,  and  Scorpio :  then  all  begins  again  in  Aries. 
It  is  probable  that  these  remarkable  periods  of  the  op- 
positions of  Jupiter  and  Saturn,  progressive  for  40  years, 
and  oscillating  during  160  more,  occasioned  the  astro- 
logical division  of  the  heavens  into  the  four  trigons^  of 
fire,  air,  earth,  and  water.  The^e  relations  of  the  signs, 
which  compose  a  trigou,  point  out  the  repetitions  of  the 
chief  irregularities  of  the  solar  system. 

M.  de  la  Place  observes  (in  1796),  that  the  planet 
Herschel  gives  evident  marks  of  the  action  of  the  rest  \ 
and  that  when  these  are  computed  and  taken  into  the 
account  of  its  bygone  motions,  they  put  it  beyond  doubt 
that  it  was  seen  by  Flamstead  in  1 690,  by  Mayer  in 
1756,  and  by  Monnier  in  1769. 

Sect.  III.  Of  the  Disturbances  in  th^  Elliptical  Motion 

of  the  Comets, 

Before  the  time  of  Sir  Isaac  Newton  it  was  supposed 
that  they  moved  in  straight  lines :  and  Descartes,  find- 
371        ing  that  such  a  motion  would  interfere  with  his  vortices. 
Comets  ge-  removed  them  entirely  out  of  the  solar  system.      Sir 
"f " J  ^ '■"..  Isaac  Newton,  however,  distinctly  proves  from  astrono- 
theycoae   niical   observation,    that  the  comets  pass  through  the 
nearer  than  planetary  rt* gions,  and  are  generally  invisible  at  a  greater 
Jupiter.       distance  than  that  of  Jupiter.      Hence,  fiuding  that 
they  were  evidently  within  the  sphere  of  the  sun^s  ac- 
tion,  he  concludes,   that  they  must  necessarily  move 
about  the  sun  as  the  planets  do ;  and  he  proves,  that 
the  power  of  the  sun  being  reciprocally  in  the  dupli- 
cate proportion  of  the  distance,  every  body  acted  upon 
by  him  must  either  fall  directly  down,  or  move  about 
him  in  one  of  the  conic  sections ;  viz.  either  the  ellipsis, 
parabola,  or  hyperbola.     If  a  body  which  descends  to- 
wards the  sun  as  low  as  the  orbit  of  any  planet,  move 
with  a  swifter  motion  than  the  planet,  it  will  describe 
an  orbit  of  a  more  oblong  figure  than  that  of  the  pla- 
net, and  have  at  least  a  longer  axis.     The  velocity  of 
the  body  may  be  so  great,  that  it  shall  move  in  a  para- 
bola, so  that  having  once  passed  the  sun,  it  shall  ascend 
for  ever  without  returning,   though  the  sun  will  still 
continue  in  the  focus  of  that  parabola ;  and  with  a  ve- 
locity still  greater,  they  will  move  in  an  hyperbola.     It 
is,  however,  most  probable,  that  the  comets  move  in 
very  eccentric  ellipses,  such  as  is  represented  in  fig.  136. 
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where  S  represents  the  sun,  C  the  comet,  and  ABDE  TWtf 
iu  orbit ;  wherein  the  distance  of  S  and  JD  fiar  exceeds  tmmM 
that  of  S  and  A.  Hence  those  bodies  sre  sometioies  ^^^ 
found  at  a  moderate  distance  from  the  fun,  and  appear 
within  the  planetary  regions ;  at  other  times  tl^y  aaceod 
to  vast  distances,  far  beyond  tlie  orbit  of  8atufii,  and 
thu4  become  invisible. 

That  the  comets  do  move  in  this  maontr  is  proved  n^'in 
by  cor  author  from  eompotations  built   upon  the  ob-taecaa 
servatioos  made  by  many  astronomers.      Tbeoe  cooi-^'^ 
putations  were  made  by  Sir  Isaac  Newton  bimself  op 
on  the  comet  which  appeared  toward  the  latter  end  of 
the  year  1680  and  beginning  of  i68r,  and  the  same 
were  prosecuted  more  at  large  by  Dr  Halley  upon  this 
and  other  comets.     They  depend  on  this  principle,  that 
the  eccentricity  of  the  orbits  of  the  cooMts  is  ao  great, 
that  if  they  are  really  elliptical,  yet  that  part  of  them 
which  comes  under  our  view  approacbea  so  near  to  a 
paral>ola  that  they  may  be  taken  for  snch  without  any 
sensible  error,  as  in  the  foregoing  figure  the  parabola 
FAG,  in  the  lower  part  of  it  about  A,  differs  werj  little     j.^ 
from  the  ellipsis  DEABj  on  which  foondatioa  Sir  I- Have 
saac  teaches  a  method  of  finding  the  parabola  in  which  c*^ 
any  comet  moves,  by  three  observations  made  upon  it^ 
in  that  part  of  its  orbit  where  it  agrees  nearest  with  a  pa- 
rabola :  and  this  theory  is  confirmed  by  astronomical  ob- 
servations 'f  for  the  places  of  the  comets  may  thus  be  com- 
puted as  exactly  as  those  of  the  primary  planets.     Our 
author  afterwards  shows  how  to  make  use  of  any  aotall 
deviation  from  the  parabola  which  may  be  observed,  to 
determine  whether  the  orbits  of  the  comets  be  elliptical 
or  not )  and  thus  to  know  whether  or  not  the  same  co- 
met returns  at  different  seasons.    On  examining  by  this 
rule  the  comet  of  1680,  he  found  its  orbit  to  agree 
more  exactly  with  an  ellipsis  than  a  parabola,  though  tbe 
ellipsis  be  so  very  eccentric,  that  it  cannot  perform  its 
revolution  in  500  years.     On  this  Dr  Halley  observed, 
that  mention  is  made  in  history  of  a  comet  with  a  simi- 
lar large  tail,  which  appeared  three  several  times  be- 
fore.    The  first  was  before  the  death  of  Julius  Caesar ; 
and  each  appearance  happened  at  the  interval  of  575 
years,  the  last  coinciding  with  the  year  1680.      He 
therefore  calculated  the  motion  of  this  comet  to  be  in 
such  an  eccentric  orbit,  that  it  could  not  return  in  less 
than  ^j^  years :   which  computation  agrees  yet  more 
perfectly  with  the  observations  made  on  this  comet  than 
any  parabolic  orbit  will  do.     To  compare  together  dif- 
ferent appearances  of  the  same  comet,  is  indeed  the  only 
method  of  discovering  with  certainty  the  form  of  its  or- 
bit }  for  it  is  impossible  to  discover  tbe  form  of  one  so 
exceedingly  eccentric  from  observations  taken  in  a  small 
part  of  it.   Sir  Isaac  Newton  therefore  proposes  to  com- 
pare the  orbiu,  on  the  supposition  that  they  are  parabo- 
lical, of  such  comets  as  appear  at  different  times ;  for  if 
we  find  the  same  orbit  described  by  a  comet  at  different 
times,  in  all  probability  it  will  be  the  same  comet  that 
describes  it.     Here  he  remarks  from  Dr  Halley,  that 
the  same  orbit  very  nearly  agrees  to  two  appearances  of 
a  comet  about  the  space  of  75  years  distance  \  so  that  if 
these  two  appearances  were  really  of  the  same  comet, 
the  transverse  axis  of  its  orbit  would  be  1 8  times  that 
of  the  axis  of  the  earth*s  orbit  ^  and  therefore,  when  at 
its  greatest  distance  from  the  sun,  this  comet  would  be 
removed  not  less  than  35  times  the  mean  distance  of 
the  earth  from  the  same  luminary. 
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yfj  j>f  The  comets  may  be  considerably  affected  by  the  pla- 
renal  nets.  The  very  important  phenomenon  of  the  return  of 
"^•^  the  comet  of  1682,  fvhich  yrvi%  to  decide  whether  they 
were  revolving  planets  desciibing  eilipses,  or  bodies 
which  come  but  once  into  (he  planetary  regions,  and 
then  retire  for  ever,  caused  the  astronomers  to  consider 
led  by  this  matter  with  great  care.  Halley  had  shown,  in  a 
rough  way,  that  this  comet  must  have  been  considerably 
affected  by  Jupiter.  Their  motion  near  the  aphelion 
must  be  very  slow,  so  that  a  very  small  change  of  velocity 
or  direction,  while  in  the  planetary  regions,  must  con- 
siderably affect  their  periods.  Halley  thought  that  the 
action  of  Jupiter  might  change  it  half  a  year.  M.  Clai- 
raut,  by  considering  the  disturbing  forces  of  Jupiter  and 
Saturn  through  the  whole  revolution,  showed  that  the 
period  then  running  would  exceed  the  former  nearly  two 
years  (618  days),  and  assigned  the  middle  of  April  1759 
for  the  time  of  its  perihelion.  It  really  passed  its  peri- 
helion on  the  ilchofMarch.  This  was  a  wonderful 
precision,  when  we  reflect  that  the  comet  had  been  seen 
bot  a  very  few  days  in  its  former  apparitions. 

A  comet  observed  by  Mr  Prosperin  and  others  in 
1 771  has  greatly  puzzled  the  astronomers.  Its  motions 
appear  to  have  been  extremely  irregular,  and  it  certainly 
came  so  near  Jupiter,  that  his  momentary  influence  was 
ftt  least  equal  to  the  sun's.  It  has  not  been  recognised 
since  that  time,  although  there  U  a  great  probability  that 
it  is  continually  among  the  planets. 

It  is' by  no  means  impossible,  that,  in  the  course  of 
wf  of  a  ages,  a  comet  may  actually  meet  one  of  the  planets. 
tt  sad  The  effect  of  such  a  concourse  must  be  dreadful  \  a 
^  change  of  the  axis  of  diurnal  rotation  must  result  from 
it,  and  the  sea  must  desert  its  former  bed  and  overflow 
the  new  equatorial  regions.  The  shock  and  the  deluge 
oiost  destroy  all  the  works  of  man,  and  most  of  the  race. 
The  remainder,  reduced  to  misery,  must  long  struggle 
for  existence,  and  all  remembrance  of  former  arts  and 
events  most  be  lost,  and  every  thing  must  be  invented 
anew.  There  are  not  wanting  traces  of  such  devasta« 
tioos  in  this  globe :  strata  and  things  are  now  found 
on  mountain  tops  which  were  certainly  at  the  bot- 
tom of  the  ocean  in  former  times  ;  remains  of  tropical 
animals  and  plants  are  now  dug  up  in  the  circumpolar 
regions. 

Sect.  IV.  Of  the  Irregularities  in  the  MoorCs  Motion, 

The  moon  is  acted  on  at  once  by  the  sun  and  the 
earth  :  but  her  motion  round  the  earth  is  only  disturb- 
ed by  the  difference  of  the  sun's  action  on  these  two 
bodies.  If  the  sun  were  at  an  infinite  distance  it 
would  act  upon  them  both  equally  and  in  a  parallel 
direction  ',  of  course,  their  relative  motion  would  not 
be  disturbed.  But  its  distance,  though  very  great,  when 
compared  with  that  of  the  moon,  cannot  be  consider- 
ed as  infinite.  The  moon  is  alternately  nearer  and 
farther  from  the  son  than  the  earth,  and  the  straight  line 
which  joins  the  centre  of  the  sun  and  moon  forms  angles 
more  or  less  acute  with  the  radius  vector  of  the  earth. 
Of  course  the  sun  acts  unequally,  and  in  different  direc- 
tions, upon  the  earth  and  moon^  and  from  that  diversity 
of  action,  there  ought  to  result  irregularities  in  the  lunar 
motions,  depending  on  the  respective  situation  of  the 
ran  and  moon. 
*  Some  of  theae  iaeqnalities,  ho  we  ver,  if  oul  d  take  place, 
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though  the  moon  if  undisturbed  by  the  sun  had  moved  Theory  of 
in  a  circle  concent rical  to  the  earth,  and  in  the  plane  UniTenal 
of  the  earth's. motion  ;  others  depend  on  the  elliptical  C*^^***- 
figure  and  oblique  situation  of  the  moon's  orbit.     One  . 

of  the  former  is,  that  the  moon  does  not  describe  equal        3-^^ 
spaces  in  equal  times,  but  is  continually  accelerated  as Ineqiuilitics 
she  passes  from  the  quarter  to  the  new  or  full,  and  is  of  the 


retarded  again  by  the  like  degrees  in  returning  ^o"*  ^j*^"-,™^ 
the  new  and  full  to  the  next  quarter:    hut   here   wepii^iQ^i), 
consider  not  so  much  the    absolute   as  -  the    apparent 
motions  of  the  moon  with  respect  to  us.     These  two 
may  be  distinguished  in  the  following  manner:    Let 
S  in  fig.  137.  represent  the  sun,  A  the  earth  moving 
in  its  oi»bit  BC,  DEFG  the  moon's  orbit,  and.  H  the 
place  of  the  moon  in  her  orbit.     Suppose  the  earth  to 
have  moved  from  A  to  I.     Because  it  has  been  shown 
that  the  moon  partakes  of  all  the  progressive  motion 
of  the  earth,  and  likewise  that  the  eun  attracts  both 
the  earth  and  moon  equally  when  they  are  at  the  same 
distance  from  it,  or  that  the  mean  action  of  the  son 
upon  the  moon  is  equal  to  its  action  upon  the  earth  ; 
we  must  therefore  consider  the  earth  as  carrying  about 
with  it  the  moon's  orbit:  so  that  when  the  earth  is 
removed  from  A  to  I,  the  moon's  orbit  shall  likewise 
be  removed  from  its  former  situation  into  that  denoted 
by  KLMN.     But  now  the  earth  being  in  I,  if  the 
moon  were  found  in  O,  so  that  OI  should  be  parallel 
to  HA,   though  the  moon   would   really  have  moved 
from  H  to  O,  yet  it  would  not  have  appeared  to  a 
spectator  upon  the  earth  to  have  moved  at  all,  because 
the  earth  has  moved  as  much  as  itself  j  so  that  the 
moon  would  still  appear  in  the  same  place  with  respect 
to  the  fixed  stars.     But  if  the  moon  be  observed  in  P, 
it  will  then  appear  to  have  moved,  its  apparent  motion 
being  measured  by  the  angle  under  OIP.     And  if  the 
angle  under  PIS  be  less  than  the  angle  under  HAS, 
the  moon  will  have  approached  nearer  its  conjunction 
with  the  sun.     Now,  to  explain  particularly  the  ine- 
quality of  the  moon's  motion  already  mentioned,  let  S 
in  fig.  138.  represent  the  sun,  A  the  earth,  BCDE  th^ 
moon's  orbit,  C  the  place  of  the  moon  when  in   the 
latter  quarter.     Here  it  will  be  nearly  at  the  same  di- 
stance from  the  son  as  the  earth  is.      In  this  case, 
therefore,  they  will  be  both  equally  attracted,  the  earth 
in    the   direction  AS,   and  the  moon  in  that  of  CS. 
Whence,  as  the  earth,  in  moving  round  the  sun,  is  con- 
tinually descending  towards  it,   so   the  moon  in    this 
situation  must  in  any  equal  portion  of  time  descend  as 
much  ;  and  therefore  the  position  of  the  line  AC  in 
respect   of  AS,   and   the   change   which   the    moon's 
motion  produces  in  the  angle  CAS,  will  not  be  altered 
by  the  son  :  hut  as  soon  as  the  moon  is  advanced  from 
the  quarter  towards  the  new  or  conjunction,  suppose  to  - 
G,  the  action  of  the  sun  upon  it  will  have  a  different 
effect.     Were  the  sun's  action  upon  the  moon  here  to 
be  applied  in  the  direction  GH  parallel  to  AS,  if  its 
action  on  the  moon  were   equal  to  its  action  on  the 
earth,  no  change  Would  be  wrought  by  the  sun  on  the 
apparent  motion  of  the  moon  round  the  earth.     But 
the  moon  receiving  a  greater  impulse  in  G  than  the 
earth  receives  in  A,  were  the  sun  to  act  in  the  direc- 
tion GH,  yet  it  would  accelerate   the  description  of 
the  space  I5aG,  and  cause  the  angle  under  DAG  to 
decrease  faster  than  it  otherwise  would.      The  sun's 
action   will  have  this  effect  upon  accouat  of  the  obli- 
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Theory  of  quitj  of  iti  '(direction  to  that  in  which  the  earth  at* 
Vai^ensl  tracU  the  moon.  For  the  moon  by  this  means  ii 
*^^***"  drawn  by  two  forces  oblique  to  one  another  ;  one 
drawing  froi|i  G  towards  A,  the  other  from  G  towards 
H ;  therefore  the  moon  most  necessarily  be  impelled 
toward  D.  Agaioi  because  the  son  does  not  act  in 
the  direction  GH  fiarallel  to  SA,  bnt  in  the  direction 
GS  oblique  to  it,  the  son*s  action  on  the  moon  will, 
by  reason  of  this  obliquity,  farther  contribute  to  the 
moon's  acceleration.  Suppose  the  earth,  in  any  short 
space  of  time,  would  have  moved  from  A  to  I,  if  not 
attracted  by  the  sun,  the  point  I  being  in  the  straight 
line  C£,  which  touches  the  earth's  orbit  in  A.  Sup* 
pose  th^  moon  in  the  same  time  wonld  have  moved  in 
iier  orbit  from  G  to  K,  and  besides  have  partook  of 
all  the  progressive  motion  of  the  earth.  Then,  if  KL 
be  drawn  parallel  to  AI,  and  taken  equal  to  it,  the 
moon,  if  not  attracted  to  the  sun,  would  be  found  in 
L.  fiut  the  earth,  by  the  sun's  action,  is  removed 
from  I,  Suppose  it  were  moved  down  to  M  in  the 
line  IMN  parallel  to  SA,  and  if  the  moon  were  at* 
tracted  but  as  much,  and  in  the  same  direction  as  the 
earth  is  here  supposed  to  be  attracted,  so  as  to  have 
descended  during  the  same  time  in  the  line  LO  paral* 
lel  also  to  AS,  down  as  far  as  P,  till  LP  were  equal  to 
IM,  the  angle  under  PMN  would  be  equal  to  that  un* 
der  LIN  $  that  is,  the  moon  will  appear  advanced  as 
much  farther  forward  than  if  neither  it  nor  the  earth 
had  been  subject  to  the  son's  action.  Bnt  this  is  on  the 
supposition  that  the  actions  of  the  sun  upon  the  earth 
and  moon  are  equal;  whereas  the  moon  being  acted 
upon  more  than  the  earth,  did  the  sun's  action  draw  the 
moon  in  the  line  LO  parallel  to  AS,  it  wonld  draw  it 
down  so  far  as  to  make  LP  greater  than  IM,  whereby 
the  angle  under  PMN  will  be  rendered  greater  than 
that  under  LIN.  But,  moreover,  as  the  sun  drawt» 
the  earth  in  a  direction  oblique  to  IN,  the  earth  will 
be  found  in  its  orbit  somewhat  short  of  the  point  M. 
However,  the  moon  is  attracted  by  the  sun  still  more 
out  of  the  line  LO  than  the  earth  is  out  of  the  line 
IN  *f  therefore  this  obliquity  of  the  sun's  action  will 
yet  farther  diminish  the  angle  under  PMN.  Thus  the 
moon  at  the  point  G  receives  an  impulse  from  the  sun 
whereby  her  motion  is  accelerated ;  and  the  sun  pro- 
ducing this  effect  in  every  place  between  the  quarter 
and  the  conjunction,  the  moon  will  move  from  the 
quarter  with  a  motion  continually  more  and  more  ac- 
celerated }  and  therefore,  by  acquiring  from  time  to 
time  an  additional  degree  of  velocity  in  its  orbit,  the 
•paces  which  are  described  in  equal  times  by  the  line 
drawn  from  tlie  earth  to  the  moon  will  not  be  every- 
where equal,  but  those  toward  the  conjunction  will 
he  greater  than  those  toward  the  quarter.  But  in 
the  moon's  passage  from  the  conjunction  D  to  the 
next  quarter,  the  sun's  action  will  again  retard  the 
moon,  till,  at  the  next  quarter  at  £,  it  be  restored  to 
the  first  velocity  which  it  had  in  C.  When  the  moon 
moves  from  £  to  the  full,  or  opposition  to  the  sun  in 
B,  it  is  again  accelerated  ;  the  deficiency  of  the  sun's 
action  on  the  moon  from  what  it  has  upon  the  earth 
producing  here  the  same  effect  as  before  the  excess  of 
its  action. 

Let  ns  now  consider  the  moon  in  Q  as  moving  from 
F.  towards  B.  Here,  if  she  were  attracted  by  the  sun 
4A  a  direction  parallel  to  AS,  yet  being  acted  on  less 
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than  the  earth,  as  the  latter  descends  towmrda  the  aon,  Tkw^tf 
the  moon  will  in  some  measure  be  left  behind.     There-  Uamai 
fore,  QF  being  drawn  parallel  to  SB,  a  apeetator  on  ^^'^ 
the  earth  would  see  the  moon  move  aa  if  attracted 
from  the  point  Q  in  the  direction  QF,  with  m  degree 
of  force  equal  to  that  whereby  the  sun's  action  on  the 
moon  falla  short  of  its  action  on  the  earth.     But  the 
obliquity  of  the  sun's  action  has  here  also  mn  effect. 
In  the  time  the  earth  would  have  moved  from  A  to  I 
without  the  influence  of  the  sun,  let  the  hmmhi  have 
moved  in  its  orbit  from  Q  to  R.     Drawing,  therefore, 
BT  parallel  and  eqnal  to  AI,   the  moon,  by  the  mo* 
tion  of  its  orbit,  if  not  attracted  by  the  son,  must  be 
found  in  T :  and  therefore,  if  attracted  in  a  direction 
parallel  to  SA,  would  be  in  the  line  TV  parallel  Co 
AS )  suppose  in  W.     But  the  moon  in  Q  being  far- 
ther off  the  son  than  the  earth,  it  will  be  less  attracted  ;. 
that  is  TW  will  be  less  than  IM;  and  if  the  line  SM 
be  prolonged  towards  X,  the  angle  under  XMW  will 
be  less  than  XIT.    Thus,  by  the  sun's  action,   the 
moon's  passage  from  the  quarter  to  the  full  would  be 
accelerated,  if  the  sun  were  to  act  on  tbe  earth  and 
moon  in  a  direction  parallel  to  AS  ;  and  the  obliquity 
of  the  son's  action  will  still  increase  this  acceleration : 
For  the  action  of  the  sun  on  the  moon  is  obliqne  to  the 
line  SA  the  whole  time  of  the  moon's  passage  from  Q 
to  T,  and  will  carry  her  out  of  the  line  TV  towards 
the  earth.     Here  we  suppose  the  time  of  tbe  moon's 
passage  from  Q  to  T  so  short,  that  it  shall  not  paaa  be- 
yond the  line  SA.     The  earth  will  also  come  a  little 
short  of  the  line  IN,  as  was  already  mentioned  ;  and 
from  these  causes  the  angle  under  aMW  will  be  still 
farther  lessened.    The  moon,  in  passing  from  the  oppo- 
sition B  to  the  next  quarter,  will  be  retarded  again  by 
tbe  same  degrees  as  it  was  accelerated  before  its  appolaa 
to  the  opposition;   and  thus  tbe  moon,   by  tbe  son'a 
action  upon  it,  is  twice  accelerated  and  twice  reatored 
to  its  first  velocity  every  circuit  it  makes  round  the 
earth ;  and  this  inequality  of  the  moon's  motion  aboat 
the  earth  is  called  by  astronomers  its  variation. 

The  next  effect  of  the  sun  upon  the  moon  it,  thatjji^if 
it  gives  the  orbits  of  the  latter  in  the  qoarters  a  greater  the  m't 
degree  of  curvature  than  it  would  receive   from  tbesttftetia 
earth  alone :  and,  on  the  contrary,  in  the  conjunction  ^*  ^^^ 
and  opposition  the  orbit  •is  less  inflected.     When  the^|^>,^ 
moon  is  in  the  conjunction  with  the  sun  at  D,  the  lat-hU. 
ter  attracting  her  more  forcibly  than  it  does  the  earth, 
the  moon  is  by  that  means  impelled  less  to  the  earth 
than  otherwise  it  would  be,  and  thus  the  orbit  is  less  in- 
curvated  ;  for  tbe  power  by  which  the  moon  is'  impel- 
led towards  the  earth  being  that  by  which  it  is  inflect- 
ed from  a  rectilinear  course,  the  less  that  power  is,  the 
less  it  will  be  inflected.     Again,  when  the  moon  is  in 
the  opposition  in  B  farther  removed  from  the  son  than 
the  earth  is,  it  follows,  then,  that  thongh  the  earth 
and  moon  are  both  continually  descending  toward  the 
sun,  that  is,  are  drawn  by  the  sun  towards  itself  out 
of  tbe  place  they  would  otherwise  move  into,  yec  tbe 
moon  descends  with  less  velocity  than  the  earth :  ins<^ 
much  that,  in  any  given  space  of  time  from  its  pasring 
the  point  of  opposition,  it  will  have  less  approached  tbe 
earth  than  otherwise  it  would  have  done ;  that  is,  its 
orbit,  in  respect  to  the  earth,  will  approach  nearer  to 
a  straight  line.    Lastly,  when  the  motion  is  in  the  quar- 
ter In  F,  and  equally  distant  fkom  the  sun  as  the  earth, 

it 


Uoii. 


il9 


iresttbe 


irt  IV. 

tarf  •{  it  WM  before  obaervedi  that  they  would  both  descend 
liTcnal  with  equal  velocity  towards  the  9un^  so  as  to  make  no 
FAvitA-  change  in  the  angle  FAS  ^  but  the  length  of  the  line 
FA  must  necessarily  be  shortened.  Therefore  the 
mooUt  in  moving  from  F  toward  the  conjunction  with 
the  sun,  will  be  impelled  more  toward  the  earth  by  the 
sun*s  action  than  it  would  have  been  by  the  earth  alone, 
if  neither  the  earth  nor  the  moon  had  been  acted  upon 
by  the  sun :  so  that,  by  this  additional  impulse,  the 
orbit  is  rendered  more  curve  than  it  otherwise  should 
be.  The  same  effect  will  also  be  produced  in  the  other 
quarter. 

A  third  effect  of  the  sun^s  action,  and  which  fol- 
lows from  that  just  now  explained,  is,  that  tliough  the 
iDOon  undisturbed  by  the  sun  might  move  in  a  circle, 
having  the  earth  for  its  centre,  by  the  sun's  action,  if 
the  earth  were  to  be  in  the  very  middle  or  centre  of 
the  moon's  orbit,  yet  the  moon  would  be  nearer  the 
IJJ^I^^  earth  at  the  new  and  full  than  in  the  quarters.  This 
Mt  au  may  at  first  appear  somewhat  difficult  to  be  understood, 
icisd  bf  that  the  moon  should  come  nearest  to  the  earth  when 
it  is  least  attracted  by  it  ^  yet,  upon  a  little  considera- 
lioo,  it  will  evidently  appear  to  flow  from  that  very 
cause,  because  her  orbity  in  the  conjunction  and  oppo- 
sition, is  rendered  less  cnrve :  for  the  less  curve  the  or- 
bit is,  the  less  will  the  moon  have  descended  firom  the 
place  it  would  move  into  without  the  action  of  the 
earth.  Now,  if  the  moon  were  to  move  from  any 
place  without  further  disturbance  from  that  action,  since 
it  would  proceed  on  the  line  touching  the  orbit  in  that 
place,  it  would  continually  recede  from  the  earth  j  and 
therefore,  if  the  power  of  the  earth  upon  the  moon 
be  sufficient  to  retain  it  at  the  same  distance,  this  di- 
minution of  that  power  will  cause  the  distance  to  in- 
crease, though  in  a  less  degree.  But,  on  the  other 
hand,  in  the  quarters,  the  moon  being  pressed  in  a  less 
degree  towards  the  earth  than  by  the  earth's  single 
action,  will  be  made  to  approach  it :  so  tliat,  in  passing 
from  the  conjunction  or  opposition  to  the  quarters,  the 
moon  ascends  from  the  earth  j  apd  in  passing  from  the 
quarters  to  the  opposition  or  conjunction,  it  descends 
again,  becoming  nearer  in 'these  last-mentioaed  placet 
than  in  the  other. 

All  the  inequalities  we  have  mentioned  are  different 
in  degree  as  the  sun  is  more  or  less  distant  from  the 
earth  }  being  greatest  when  the  earth  is  in  its  perihe- 
lion, and  smallest  when  it  is  in  its  aphelion ;  for  in  the 
quarters,  the  nearer  the  moon  is  to  the  sun,  the  greater 
is  the  addition  to  the  earth's  action  upon  it  by  the 
power  of  the  sun  j  and,  in  the  conjunction  and  opposi- 
tion, the  difference  between  the  sun's  action  npon  the 
earth  and  upon  the  moon  is  likewbe  so  much  the  great- 
er. This  difference  in  the  distance  between  the  earth 
and  the  sun  produces  a  further  effect  upon  the  moon^s 
motion ;  causing  her  orbit  to  dilate  when  less  remote 
from  the  son,  and  become  greater  than  when  at  a 
farther  distance  :  For  it  is  proved  by  Sir  Isaac  New- 
ton, that  the  action  of  the  sun  by  which  it  diminishes 
the  earth's  power  over  the  moon  in  the  conjunction  or 
opposition,  is  about  twice  as  great  as  the  addition  to 
the  earth's  action  by  the  sun  in  the  quarters ;  so  that, 
upon  the  whole,  the  power  of  the  earth  on  the  moon 
is  diminished  by  the  sun,  and  therefore  is  most  dimi- 
nished when  that  action  i^  strongest :  but  as  the  earth, 
by  its  approach  to  the  suD|.  has  its  influence  lessened^ 
Vol.  in.  Part  I.  t 
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from  the  earth  ;  and  as  the  earth,  in  its  recess  fiom  the  Universal 
sun,  recovers  by  degrees  its  former  power,  the  orbit  of  ^*'"^*^*- 
the  moon  must  again  contract.  Two  consequences  fol- 
low from  hence,  viz.  that  the  moon  will  be  more  re- 
mote from  the  earth  when  the  latter  is  nearest  the  sun, 
and  also  will  take  up  a  longer  time  in  performing  its 
revolution  through  the  dilated  orbit  tlian  through  the 
more  contracted. 

These  irregularilies  would  be  produced,  if  the  moon, 
without  being  acted  upon  unequally  by  the  sun,  should 
describe  a  perfect  circle  about  the  earth,  and  in  the 
plane  of  its  motion  ^  but  though  neither  of  these  cir- 
cumstances take  place,  yet  the  above-mentioned  ine- 
qualities occur,  only  with  some  little  variation  with  re- 
gard to  the  degree  of  them  ^  but  some  others  are  ob- 
served to  take  place,  from  the  moon's  motion  being 
performed  in  the  manner  already  described  :  For,  as 
the  moon  describes  an  ellipsis,  having  the  earth  in  one 
of  its  foci,  this  curve  will  be  subjected  to  various 
changes,  neither  preserving  constantly  the  same  figure 
nor  position  ^  and  because  the  plane  of  this  ellipsis  i9 
not  the  same  with  that  of  the  earth's  orbit,  it  thence 
follows,  that  the  former  will  continually  change ;  so 
that  neither  the  inclination  of  the  two  planes  towards 
each  other,  nor  the  line  in  which  they  intersect,  will 
remain  for  any  length  of  time  unaltered.  381 

As  the  moon  does  not  move  in  the  same  plane  with  Actios  of 
the  earth,  the  sun  is  but  seldom  In  the  plane  of  her  ^^®  "'^ . 
orbit,  viz.  only  when  the  line  made  by  the  common  |^„^  ^f 
intersection  of  the  two  planes,  if  produced,  will  pass  the  moon't 
through  the  sun.     Thus,   let  S  in  fig.  139.  denote  orbit  to    , 
the  sun,  T  the  earth,  ATB  the  plane  of  the  earth's  <^haogt. 
orbit,  CD£F  the  moon's  orhit ;  die  part  CD£  being 
raised  above,  and  the  part  CF£  depressed  under  the 
former.     Here  the  line  C£,  in  which  the  two  planej 
intersect  each  other,  being  continued,  passes  through 
the  sun  in  S.     When  this  happens,  the  action  of  the 
sun  is  directed  in  the  plane  of  the  moon's  orbit,  and 
cannot  draw  her  out  of  this  plane,  as  will  evident- 
ly appear  from  an  inspection  of  the  figure ;  but  in 
other  cases  the  obliquity  of  the  sun's  action  to  the 
plane  of  the  orbit  will  cause  this  plane  continually  to 
change. 

Let  us  now  suppose,  in  the  first  place,  the  line  in 
which  the  two  planes  intersect  each  other  to  be  per- 
pendicular to  the  line  which  joins  the  earth  and  sun« 
Let  T,  in  fig.  140,  141,  142,  143.  represent  the 
earth  ;  S  the  sun  }  the  plane  of  the  scheme  the  plane 
of  the  earth's  orbit,  in  which  both  the  sun  and  earth 
are  placed.  Let  AG  be  perpendicular  to  ST,  which 
joins  the  earth  and  sun  ^  and  let  the  line  AG  be  that 
in  which  the  plane  of  the  moon's  orbit  intersects  the 
orbit  of  the  earth.  On  the  centre  T  describe  in  the 
plane  of  the  earth's  motion  the  circle  ABCDf  and 
in  the  plane  of  the  moon's  orbit  describe  the  circle 
A£CF ;  one  half  of  which,  A£G,  will  be  elevated 
above  the  plane  of  this  scheme,  and  the  other  half, 
AFC,  as  much  depressed  below  it.  Suppose  then  the 
moon  to  set  out  from  the  point  A  in  fig.  1 27.  in  the 
direction  of  the  plane  AFC.  Here  she  will  be  conti- 
nually drawn  out  of  this  plane  by  the  action  of  the 
sun  ^  for  this  plane  A£C,  if  extended,  will  not  pase 
through  the  sun,  but  above  itj  so  that  the  sun,  by 
drawing  the  moon  4irc€tly  towigrd  itself^  will  force  it 
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Theor)'  of  continually  more  and  more  from  that  plane  towardn  the 
Univiisal  plane  of  ihe  earth's  motion  in  which  itself  is,  cau&ing 
^'."il-^*'  »t  to  acscribe  the  line  AKGHI,  which  will  be  convex 
to  the  plane  AEC,  and  concave  to  the  plane  of  the 
earth's  motion.  But  here  this  power  of  the  sun,  which 
is  said  to  draw  the  moon  toward  the  plane  of  the  earth's 
nintion,  must  be  understood  principally  of  as  much  on- 
ly of  the  sun's  action  upon  the  moon  av  it  exceeds  the 
action  of  the  same  upon  the  earth  :  For  suppose  the 
last-mentioned  figure  to  be  viewed  by  the  eye  placed 
in  the  plane  of  that  scheme,  and  in  the  line  CTA,  on 
the  side  A,  it  will  appear  as  the  straight  line  DTB  in 
fi^.  126.  and  the  plane  AECF  as  another  straight  line 
F£,  and  the  curve  line  AKGHI  under  the  form  of 
'  the  line  TKGHL     Now  it  is  plain,  that  the  earth 

and  moon  being  both  attracted  by  the  sun,  if  the  sun's 
action  npon  both  was  equally  strong,  the  earth  T,  and 
with  it  the  plane  AECF,  or  the  line  FTE,  would  be 
carried  towards  the  sun  with  as  great  velocity  as  the 
moon,  and  therefore  the  mo6u  not  drawn  out  of  it  by 
the  sun's  action,  except  only  from  the  small  obliquity 
of  direction  of  this  action  upon  the  moon  to  that  of  the 
sun's  action  upon  the  earth,  which  arises  from  the 
moon  being  out  of  the  plane  of  the  earth's  motion,  and 
is  not  considerable  :  but  the  action  of  the  snn  upon  the 
moon  being  greater  than  upon  the  earth  all  the  time  the. 
moon  is  nearer  to  the  sun  than  the  earth  is,  it  wiH 
,  be  drawn  from  the  plane  AEG,  or  the  line  T£,  by 

that  excess,  and  made  to  describe  the  carve  line  AGI 
or  TGI.  But  it  is  the  custom  of  astronomers,  instead 
of  considering  the  moon  as  moving  in  such  a  curve  line, 
to  refer  its  motion  continually  to  the  plane  which 
touches  the  true  line  wherein  it  moves  at  the  point 
where  at  any  time  the  moon  is.  Thus,  when  the  moon 
is  in  the  point  A,  its  motion  is  considered  as  being  in 
the  plane  AEC,  in  whose  direction  it  then  attempts  to 
move;  and  when  in  the  point  K,  fig*  144.  its  motion  is 
referred  to  the  plane  which  passes  through  the  earth 
and  touches  the  line  AKGHI  in  the  point  K.  Thus 
the  moon,  in  passing  from  A  to  I,  will  continually 
change  the  plane  of  her  motion  in  the  manner  we  shall 
now  more  particularly  explain. 

Let  the  plane  which  touches  the  line  AKI  in  the 
point  K,  fig.  141,  intersect  the  plane  of  the  earth's  or- 
bit in  the  line  LTM.  Then,  because  the  line  AKI  is 
concave  to  the  plane  ABC,  it  falls  wholly  between 
that  plane  and  the  plane  which  touches  it  in  K,  so 
that  the  plane  MKL  will  cut  the  plane  AEC  before  it 
meets  the  plane  of  the  earth's  motion,  suppose  in  the 
Ihie  YT,  and  the  point  A  will  fall  between  K  and  L. 
With  a  radius  equal  to  TY  or  TL  describe  the  semi- 
circle LYM .  Now,  to  a  spectator  on  the  earth,  the 
moon  when  in  A  will  appear  to  move  in  the  circle 
AECF  'y  and  when  in  K,  will  appear  to  be  moving  in 
the  semicircle  LYM.  The  earth's  motion  is  perform- 
ed in  the  plane  of  this  scheme  ;  and  to  a  spectator  on 
the  earth  the  son  will  always  appear  to  move  in  that 
plane.  We  may  therefore  refer  the  apparent  motion 
of  the  sun  to  the  circle  ABCD  described  in  this  plane 
about  the  earth.  But  the  points  where  this  circle  in 
3S2  which  the  sun  seems  to  move,  intersecting  the  circle  in 
Nodes  of  ^|,^ch  the  moon  is  seen  at  any  time  to  move,  arc  called 
orbiu*"**^*  the  nodes  of  the  moon's  orbit  at  tliat  time.  When 
the  moon  is  seen  moving  in  the  cirde  AECD,  the 
points  A  and  €  ar^  the  nodes  of  the  orbit }  when  she 


appears  in  the  semicircle  LYM,  then  L  and  M  are  Tkc» 
the  nodes.  It  will  now  appear,  from  what  has  been  Vnm 
said,  that  while  the  moon  has  moved  from  A  to  K,  ^'^^ 
one  of  the  nodes  has  been  carried  from  A  to  L,  and  .  ^ 
the  other  as  much  from  C  to  M.  But  the  naotioa 
from  A  to  L  and  from  C  to  M  is  backward  in  regard 
to  the  motion  of  the  moon,  which  is  the  other  waj 
from  A  to  K,  and  from  thence  toward  C.  Again, 
the  angle  which  the  plane  wherein  the  moon  at  any 
time  appears  makes  with  the  plane  of  the  earth's  mo* 
tion,  is  called  the  inclination  of  the  moon's  orbit  at  .g. 
that  time:  we  shall  now  therefore  proceed  to  show, IbcUm 
that  this  inclination  of  the  orbit,  when  the  moon  is  in  of  here 
K,  is  less  than  when  she  was  in  A  $  or,  that  the  plane 
LYM,  which  touches  the  line  of.  the  moon's  motion 
in  K,  makes  a  less  angle  with  a  plane  of  the  earth's 
motion,  or  with  the,  circle  ABCD,  than  the  plane 
AEC  makes  with  the  same.  The  semicircle  LYM 
intersects  the  semicircle  AEC  in  Y,  and  the  arch  AY 
is  less  than  LY,  and  both  together  less  than  half  a  cir* 
cle.  But  it  is  demonstrated  by  spheric  geometry,  that 
when  a  triangle  is  made,  as  here,  by  three  arches  of 
circles  AL,  AY,  and  YL,  the  angle  under  YAH 
without  the  triangle  is  greater  than  the  angle  YLA 
within,  if  the  two  arches  AY,  YL,  taken  together, 
do  not  amount  to  a  semicircle.  If  the  two  arches 
make  a  complete  semicircle,  the  two  angles  will  be 
equal }  but  if  the  two  arches  taken  together  exceed  a 
semicircle,  the  inner  angle  YLA  is  greater  than  the 
other.  Here  then  the  two  arches  AL  and  LY  together 
being  less  than  a  semicircle,  the  angle  under  ALY  ia 
less  than  the  angle  under  BAE.  But  from  the  doc- 
trine of  the  sphere  it  is  also  evident,  that  the  angle  un- 
der ALY  is  equal  to  that  in  which  the  plane  of  the 
circle  LYKM,  that  is,  the  plane  which  touches  the 
line  AKGHI  in  K,  is  inclined  to  the  plane  of  the 
earth's  motion  ABC^  and  the  angle  under  BAE  is 
equal  to  that  in  which  the  plane  AEC  is  inclined  ta 
the  same  plane.  Therefore  the  inclination  of  the  for- 
mer plane  is  lisss  than  that  of  the  latter.  Suppose, 
now,  the  moon  to  be  advanced  to  the  point  G  in 
fig.  142.  and  in  this  point  to  be  distant  from  its  node 
a  quarter  part  of  the  whole  circle  ;  or,  in  other  words, 
to  be  in  the  mid-way  between  its  two  nodes.  In  this 
case  the  nodes  will  have  receded  yet  more,  and  the  in^ 
clination  of  the  orbit  be  still  more  diminished  j  for 
snppose  the  line  AKGHI  to  be  touched  in  the  point 
G  by  a  plane  passing  through  the  earth  ^\  let  the  in- 
tersection of  this  plane  with  the  plane  of  the  earth's 
motion  be  the  line  WTO,  and  the  line  TP  its  inter- 
section with  the  plane  LKM.  In  this  plane  let  the 
circle  NGO  be  described  with  the  semidiameter  TP 
or  NT  cutting  the  other  circle  LKM  in  P.  Now, 
the  line  AKGI  is  convex  to  the  plane  LKM  which 
touches  it  in  K  *,  and  therefore  the  plane  NGO,  which 
touches  it  in  G,  will  intersect  the  other  touching  plane 
between  G  and  K,  that  is,  the  point  P  will  fall  be* 
tween  these  two  points,  and  the  plane  continued  to 
the  plane  of  the  earth's  motion  will  pass  beyond  L } 
so  that  the  points  N  and  O,  or  the  places  of  the  nodes 
when  the  moon  is  in  G,  will  be  farther  from  A  and  C 
than  L  and  M  ',  that  is,  will  have  moved  farther  back- 
ward. Besides,  the  inclination  of  the  plane  NGO  to 
the  plane  of  the  earth's  motion  ABC  is  less  than  the  in- 
ctination  of  the  phine  LKM  Xsf  the  same }  for  here  also 
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^aryof  ^®  ^®  ftrcW  LP  aod  KP,  taken  together,  are  less 
ivcml  than  a  semicircle,  each  of  them  being  lees  than  a  qua- 
iviu*  dnot,  as  appears,   because  GN,  the  distance  of  the 
'^ *    ,moon  in  G  from  its  node  N,  is  here  supposed  to  be  a 
qoarter  part  of  a  circle.      After  the  moon  is  passed 
beyond  G,  the  case  is  altered  j  for  then  these  arches 
will  be  greater  than  quarters  of  a  circle  ^  by  which 
aieans  the  inclination  will  be  again  increased,  though 
the  nodes  still  go  on  to  move  the  same  way.     Suppose 
the  moon  in  H  (fig.  143.),  and  that  the  plane  which 
tooches  the  line  AJCGI  in  H  intersects  the  plane  of 
the  earth's  motion  in  the  line  QTR,   and  the  plane 
NGO  in  the  line  TV,   and  besides,   that  the  circle 
QHR  be  described  in  that  plane  *,  then,  for  the  same 
reason  as  before,  the  point  V  will  fall  between  H  and 
G,  and  the  plane  RVQ  will  pass  beyond  the  last  plane 
OVN,  causing  the  points  Q  and  K  to  fall  farther  from 
A  and  C  than  N  and  O.     But  the  arches  N  V,  VQ  are 
each  greater  than  the  qnarter  of  a, circle  :  consequent- 
ly the  angle  under  BQV  will  be  greater  than  that  un- 
der BNV.     Lastly,  when  the  moon  is  by  this  attrac- 
tion of  the  sun  drawn  at  length  into  the  plane  of  the 
earth's  orbit,  the  node  willJbave  receded  yet  more,  and 
the  inclination  be  so  much  increased,  as  to  become 
•omewhat  more  than  at  first:   for  the  line  AKGHI 
being  convex  to  all  the  planee  which  toncb  it,  the  part 
HI  will  wholly  fall  between  the  plane  QVR  and  the 
plane  ABC  j  so  that  the  point  I  will  fall  between  B 
and  R  -,  and,   drawing  ITW,  the   point  W  will    be 
brther  removed  from  A  than  Q.      But  it  is  evident, 
that  the  plane  whieh  passes  through  the  earth  T,  and 
touches  the  line  AGI  in  the  point  I,  will  cut  the  plane 
^  of  the  earth's  motion  ABC  D  in  the  line  ITW,  and  be 
iaelined  to  the  same  in  the  angle  under  HIB  i  so  that 
the  node  which  was  first  in  A,  after  having  passed  into 
L,  N,  and  Q,  comes  at  last  in  the  point  W,  as  the  node 
whieh  was  at  first  in  C  has  passed  from  thence  successive- 
ly through  the  points  M,  O,  and  R,  to  I.     Bot  the  an- 
gle HIB,  which  is  now  the  inclination  of  the  orbit  to 
the  plane  of  the  ecliptic,  is  manifestly  not  less  than  the 
angle  under  £CB  or  EAB,  but  rather  something  greater. 
Thos  the  moon,  while  it  passes  from  the  plane  of  the 
earth's  motion  in  the  quarter,  till  it  comes  again  into  the 
same  plane,  baa  the  nodes  of  its  orbit  continually  moved 
backward,  and  the  inclination  of  it  at  first  diminished 
till  it  comes  to  G  in  fig.  1 28.  which  is  near  to  its  con- 
janctiou  with  the  smi,  but  afterwards  is  increased  again 
almost  by  the  same  degrees,  till  upon  the  moon's  arrival 
again  to  the  plane  of  the  earth's  motion,  the  inclination 
of  the  orbit  is  restored  to  something  more  than  its  first 
magnitude,  though  the  difference  if  not  very  great,  be- 
cause the  points  I  and  C  are  not  far  distant  from  each 
ether. 

In  like  manner,  if  the  moon  had  departed  from  the 
quarter  at  C,  it  should  have  described  the  curve  line 
CXW  in  fig.  140.  between  the  planes  AH  and  ADC, 
which  would  be  convex  to  the  former  planes  and  con- 
cave to  the  latter  \  so  that  here  also  the  nodes  would 
continoally  recede,  and  the  inclination  of  the  orbit 
gradually  diminish  more  and  more,  till  the  moon  arrived 
•ear  its  opposition  to  the  sun  in  X;  but  from  that 
time  the  inclination  should  again  increase  till  it  become 
«  little  greater  than  at  first.  This  will  easily  appear  by 
jcensideriog,  that  as  the  action  of  the  son  npon  the 
«oon«  by  exceeding  Its  action  upon  the  earth,  drew 
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it  out  of  the  plane  AEC  towards  the  sun,  while  the  Theory  of 
moon  passed  firom  A  to  I  >  so  during  its  passage  from  Umveiikai 
C  to  W,  the  moon  being  all  that  time  farther  from  the  GiavUa- 
sun  than  the  earth,  it  will  be  attracted  less ;  and  tbe 
earth,  together  with  the  plane  A£CF,'  will  as  it  were 
be  drawn  from  the  moon,  in  such  a  manner,  that  the 
path  the  moon  describes  shall  appear  from  the  earth  as 
it  did  in  the  former  case  hy  the  moon  being  drawn 

away.  .      .  ,84 

Such  are  the  changes  which  tbe  nodes  and  inclina-  Motion  of 
tion  of  the  moon's  orbit  undergo  when  the  nodes  are  the  nodei 
in  the  quarters  j  bot  when  the  nodes  by  their  motion, explained, 
and  the  motion  of  the  son  together,  come  to  be  situated 
between  the  quarter  and  conjunction  or  opposition, 
their  motion  and  the  change  made  in  the  inclipation 
of  the  orbit  are  somewhat  different.— -Let  AGH,  in 
fig.  145.  be  a  circle  described  in  the  plane  of  the 
earth's  motion,  having  the  earth  in  T  for  its  centre,  A 
the  point  opposite  to  the  son,  and  G  a  fourth  part  of 
the  circle  distant  from  A.  Let  the  nodes  of  the 
moon's  orbit  be  situated  in  the  line  BTD',  and  fi  the 
node  falling  between  A,  the  place  where  tbe  moon 
would  be  in  the  full,  and  G  the  place  where  she  would 
be  in  the  quarter.  Suppose  BEDF  to  be  tbe  plane  in 
which  the  moon  attempts  to  move  when  it  proceeds 
from  tbe  point  B :  then,  because  the  moon  in  B  is  more 
distant  from  the  sun  than  the  earth,  it  will  be  less  at- 
tracted by  the  sun,  and  will  not  descend  towards  the 
sun  so  fast  as  tbe  earth,  consequently  it  will  quit  the 
plane  BEDF,  which  is  supposed  to  accompany  the 
earth,  and  describe  tbe  line  BIK  convex  to  it,  till  such 
time  as  it  comes  to  the  point  K,  where  it  will  be  in 
tbe  quarter ;  but  from  thenceforth  being  more  attracted 
than  the  earth,  the  moon  will  change  its  course,  and  the 
following  part  of  the  path  it  describes  will  be  concave 
towards  the  plane  BED  or  BGD,  and  continue  con- 
cave to  the  plane  BGD  till  it  crosses  that  plane  in  L 
just  as  in  the  preceding  case.  Now,  to  show  that  the 
nodes,  while  the  moon  is  passing  from  B  to  K,  will  pro- 
ceed forward,  or  move  the  same  way  with  the  moon, 
and  at  the  same  time  the  inclination  of  the  orbit  will  in- 
crease when  the  moon  is  in  the  point  I,  let  tbe  line 
MIN  pass  through  the  earth  T,  and  touch  the  path  of 
the  moon  in  I,  cutting  the  plane  of  the  earth's  motion 
in  the  line  MTN,and  the  line  BED,  in  TO.  Because 
tbe  line  BIK  is  convex  to  the  plane  BED,  which 
touches  it  in  B,  the  plane  NIM  most  cross  the  plane 
DEB  before  it  meets  the  plane  CGB  ;  and  therefore 
the  point  M  will  fall  from  G  towards  B  ^  and  tbe  node 
of  the  moon's  orbit  being  translated  from  B  towards  M 
is  moved  forward. 

Again  the  angle  under  OMG,  which  the  plane 
MON  makes  with  the  plane  BGC,  is  greater  than  the 
angle  OBG,  which  the  plane  BOD  makes  with  the 
same.  This  appears  from  what,  has  been  already  de- 
monstrated, because  the  arches  BO  and  OM  are  each 
of  them  less  than  the  quarter  of  a  circle }  and  there- 
fore, taken  both  together,  are  less  than  a  semicircle. 
Bot  further,  when  the  moon  is  come  to  the  point  K  in 
its  quarter,  the  nodes  will  be  advanced  yet  farther  for- 
ward, and  the  inclination  of  the  orbit  also  more  aug- 
mented. Hitherto  we. have  referred  the  moon's  mo- 
tion to  that  plane,  which,  passing  through  the  earth, 
touches  the  path  of  the  moon  in  the  point  where  the 
moon  is,  as  we  have  already  said  that  the  custom  of 
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Theory  of  astronomers  is.  Bat  In  the  point  K  no  snch  plane  ean 
Y,*^^^.^^  be  found :  on  the  contrary,  seeing  the  line  of  the 
moon's  motion  on  one  side  the  point  K  is  convex  to 
the  plane  BED,  and  on  the  other  side  concave  to  the 
same,  so  that  no  plane  can  pass  through  the  points  T 
and  K,  but  will  cut  the  line  BKL  in  that  pointy 
therefore  instead  of  such  a  touching  plane,  vre  roust 
make  use  of  PKQ,  which  is  equivalent,  and  with  which 
the  line  BKL  shall  make  a  less  angle  than  with  any 
other  plane  ^  for  this  does  as  it  were  touch  the  line 
BK  in  the  point  K,  since  it  cuts  it  in  such  a  manner 
that  no  other  plane  can  be  drawn  so  as  to  pass  between 
the  line  .BK  and  the  plane  PKQ.  But  now  it  is  evi- 
dent, that  the  point  P,  or  the  node,  is  removed  from 
M  towards  G,  that  is,  has  moved  yet  further  forward  ^ 
and  it  is  likewise  as  manifest,  that  the  angle  under 
KPG,  or  the  inclination  of  the  moon's  orbit  in  the 
point  K,  is  greater  than  the  angle  under  IMG,  for  the 
reason  already  given. 

After  the  moon  has  passed  the  quarter^  her  plane 
being  concave  to  the  plane  AGCH,  the  nodes  will 
recede  as  before  till  she  arrives  at  the  point  L }  which 
shows,  that  considering  the  whole  time  of  the  moon's 
passing  from  B  to  L,  at  the  end  of  that  time  the  nodes 
shall  be  found  to  have  receded,  or  to  be  placed  more 
backward,  when  the  moon  is  in  L  than  when  it  was 
in  B  ^  for  the  moon  takes  a  longer  time  in  passing 
from  K  to  L  than  in  passing  from  B  to  K  ^  and  there- 
fore the  nodes  continue  to  recede  a  longer  time  than 
they  moved  forwards  j  so  that  their  recess  must  sur- 
mount their  advance*  In  the  same  manner,  while  the 
moon  is  in  its  passage  from  K  to  L,  the  inclination  of 
the  orbit  shall  diminish  till  the  moon  come  to  the  point 
in  which  it  is  one  quarter  part  of  a  circle  distant  from 
its  node,  suppose  in  the  point  R ;  and  from  that  time 
the  inclination  will  again  increase.  Since,  therefore, 
the  inclination  of  the  orbit  increases  while  the  moon 
is  passing  from  B  to  K,  and  diminishes  itself  again  only 
while  the  moon  is  passing  from  K  to  R,  then  augments 
again  while  the  moon  passes  from  B  to  L ;  it  thence 
comes  to  be  much  more  increased  than  diminished,  and 
thus  will  be  distingoishably  greater  when  the  moon 
comes  to  L  than  when  it  sets  out  from  B.  In  like 
manner,  when  the  moon  is  passing  from  L  on  the  other 
side  the  plane  AGCH,  the  node  will  advance  forward 
ms  long  as  the  moon  is  between  the  point  L  and  the 
next  quarter^  but  afterwards  it  will  recede  till  the 
moon  come  to  pass  the  plane  AGCH  again,  in  the 
point  V  between  B  and  A  :  and  because  the  time  be- 
tween the  moon's  passing  from  L  to  the  next  quarter 
is  less  than  the  time  between  that  quarter  and  the 
moon's  coming  to  the  point  V,  the  node  will  have  re- 
ceded more  than  it  has  advanced  ;  so  that  the  point 
V  will  be  nearer  to  A  than  L  is  to  C.  So  also  the  in- 
clination of  the  orbit,  when  the  moon  is  in  V,  vriW  be 
greater  than  when  she  was  in  L  ;  for  this  inclination 
increases  all  the  time  the  moon  is  betwixt  L  and  the 
next  quarter,  decreasing  only  when  she  is  passing  from 
this  quarter  to  the  mid-way  between  the  two  nodes, 
and  from  thence  increases  again  during  the  whole  pas- 
sage through  the  other  half  of  the  way  to  the  next 
node. 

In  this  manner  we  see,  that  at  every  period  of  the 
moon  the  nodes  will  have  receded,  and  thereby  have 
approached  towards  a  conjunction  with  the  sun  :   but 
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this  will  be  much  forwarded  by  the  motion  6f  the  •rh^gr 
earth,  or  the  apparent  motion  of  the  son  himself.     In  Uaivc 
the  last  scheme  the  sun  will  appear  to  have  moved  from   Cm 
S  towards  W.    Let  us  suppose  it  had  appeared  to  have 
moved  firom  S  to  W  while  the  nooon's  node  has  re* 
ceded  from  B  to  V  j  then  drawing  the  line  WTX,  the 
arch  VX  will  represent  the  distance  of  the  line  drawn 
between  the  nodes  from  the  sun  when  the  moon  is  in 
V;   whereas  the  arch  BA  represented  that  distance 
when  the  moon  was  in  B.     This  visible  motion  of  the 
sun  is  much  greater  than  that  of  the  node ;  for  the 
sun  appears  to  revolve  quite  round  in  one  year,  while 
the  node  is  near  nineteen  in  making   its  revolution* 
We  have  also  seen  that  when  the  moon  was  in  the 
quadrature,  the  inclination  of  her  orbit  decreased  till 
she  came  to  the  conjunction  or  opposition,  according 
to  the  node  it  set  out  from;  hot  that  afterwards  it 
again  increased  till  it  became  at  the  next  node  rather 
greater  than  at  the  former.     When  the  node  is  once 
removed  from  the  quarter  nearer  to  a  conjunction  with 
the  son,  the  inclination  of  the  moon's  orbit,  when  she 
comes  into  the  node,  is  more  sensibly  greater  than  it 
was  in  the  node  preceding ;  the  inclination  of  the  or- 
bit by  this  means  more  and  more  increasing  till  tim 
nodes  come  into  conjunction  with  the  sun :  at  which 
time  it  has  been  shown  that  the  latter  has  no  power  to 
change  the  plane  of  her  orbit.     As  soon,  however,  at 
the  nodes  are  got  out  of  conjunction  towards  the  other 
quarters,  they  begin  to  recede  as  before ;  hot  the  in* 
clination  of  the  orbit  in  the  appulse  of  the  moon  to 
each  succeeding  node  is  less  than  at  the  preceding,  till 
the  nodes  come  again   into  the  quarters.      This  will 
appear  as  follows  :  Let  A,  in  fig.  146.  represent  one 
of  the  moon's  nodes  placed  between  the  point  of  op* 
position  B  and  the  quarter  C.     Let  the  plane  ADE 
pass  throogh  the  earth  T,  and  tonch  the  path  of  the 
moon  in  A.  •  Let  the  line  AFGH  be  the  path  of  the 
moon  in  her  passage  from  A  to  H,  where  she  crosses 
again  the  plane  of  the  earth's  moon.     This  line   will 
be   convex  towards  the  plane  ADE,   till   the   moon 
comes  to  G,  where  she  is  in  the  quarter;  and  after 
this,  between  G  and  H,  the  same  line  will  be  concave 
towards  this  plane.     All  the  time  this  line  is  convex 
towards  the  plane  ADE,  the  nodes  will  recede ;  and', 
on  the  contrary,  move  forward  when  the  line  is  con* 
cave  towards  that  plane.     But  the  moon  is  longer  in 
passing  from  A  to  G,  and  therefore  the  nodes  go  back- 
ward farther  than  they  proceed ;  and  therefore,  on  the 
whole,  when  the  moon  has  arrived  at  H,  the  nodes  wiH 
have  receded,  that  is,  the  point  H  will  fall  between  B 
and  E.   The  inclination  of  the  orbit  will  decrease  till  the 
moon  is  arrived  at  the  point  F  in  the  middle  between 
A  and  H.     Throogh  the  passage  between  F  and  G 
the  inclination  will  increase,  bnt  decrease  again  in  the 
remaining  part  of  the  passage  from  G  to  H,  and  con^ 
sequently  at  H  must  he  less  than  at  A.     Similar  eP* 
fects,  both  with  respect  to  the  nodes  and  inclination  of 
the  orbit,  will  take  place  in  the  following  passage  of 
the  moon  on  the  other  side  of  the  plane  ABEC  from 
H,  till  it  comes  over  that  plane  again  in  I. 

Thus  the  inclination  ef  the  orbit  is  greatest  when 
the  line  drawn  between  the  moon's  nodes  will  pass 
throogh  the  sun,  and  least  when  this  line  lies  in  the 
quarters ;  especially  if  the  moon  at  the  same  time  be 
in  Gonjanction  with  the  sun,  or  in  the  opposition.     In 

the 


ilV. 


A  S  T  R 


itij. 


gfy  of  the  first  of  these  cases  the  nodes  have  no  motion ;  In  all 

raruil  others,  the  nodes  will  each  month  have  receded :  and 

kvitm-  iliis  retrograde  motion  will  be  greatest  when  the  nodes 

°"'     .  are  in  the  quarters,  for  in  that  case  they  will  have  no 

progressive  motion  cluring  the  whole  mouth ;  bnt  in  all 

other  cases  they  at  some  times  go  forward,  viz.  when* 

ever  the  moon  is  between  either  of  the  quarters  and  the 

node  which  is  less  distant  from  that  quarter  than  the 

lt5      fourth  part  of  a  circle. 

j^ai^n-       We  have  now  only  to  explain  those  irregularities  of 
"""""Athe  lunar  motion  which  arise  from  her  motion  in  an 
'    '     ellipsis.     From  what  has  been  already  said  it  appears, 
that  the  earth  acts  on  the  moon  in  the  reciprocal  du« 
plicate  proportion  of  the  distance ;  therefore  the  moon, 
if  andtsturbed-by  the  sun,  would  move  round  the  earth, 
in  a  true  ellipsis,  and  a  line  drawn  from  the  earth  to 
the  sun  wonld  pass  over  equal  spaces  in  equal  tiroes. 
We  have,  however,  abeady  shown,  that  this  equality  is 
disturbed  by  the  son,  and  likewise  how  the  figure  of 
the  orbit  is  changed  each  month}  that  the  moon  is 
nearer  the  earth  at  the  new  and  full,  and  more  re- 
mote in  the  quarters  than  it  wonld  be  without  the  sun. 
We  must,  however,  pass  by  those  monthly  changes,  and 
consider  the  effect  which-  the  son  will  have  in  the  diffe- 
rent situations  of  the  axis  of  the  orbit  in  respect  of 
that  lominary.    This  action  varies  the  force  wherewith 
Ihe  nuMn  is  drawn  towards  the  earth.     In  the  quarters 
the  force  of  the  earth  is  directly  increased  by  the  sun, 
hot  diminished  at  the  new  and  full  j  and  in  the  inter- 
mediate places  the  influence  of  the  earth  is  sometimes 
lessened,  sometimes  assisted,  by  the  action  of  that  lumi- 
nary.    In  these  intermediate  places,  however,  between 
the  quarters  and  the  conjunction  or  opposition,  the 
sun's  action  is  so  oblique  to  that  of  the  earth  on  the 
moon,  as  to  produce  that  alternate  acceleration  and  re- 
tardation of  her  motion  so  often  mentioned.     But  be- 
sides this  effect,  the  power  by  which  the  moon  attracts 
the  earth  towards  itself,  will  not  be  at  full  liberty  to 
act  with  the  same  force  as  if  the  sun  acted  not  at  all 
on  the  moon  ;    and  this  effect  of  the  sun's  action, 
whereby  it  corroborates  or  weakens  the  action  of  the 
earth,  is  here  only  to  be  considered  ^  and  by  means  of 
this  influence  it  comes  to  pass,  that  the  power  by  which 
the  moon  is  impelled  towards  the  earth  is  not  perfectly 
in  the  reciprocal  duplicate  proportion  of  the  distance, 
and  of  consequence  the  moon  will  not  describe  a  per- 
fect ellipsis.     One  particular  in  which  the  lunar  orbit 
will  differ  from  a  perfect  elliptic  figure,  consists  in  the 
places  where  the  motion  of  the  moon  is  perpendicular 
to  the  line  drawn  from  itself  to  the  earth.     In  an  ellip- 
sis, after  the  moon  should  have  set  out  in  the  direction 
perpendicular  to  this  line,  drawn  from  itself  to  the 
earth,  and  at  its  greatest  distance  from  the  earth,  its 
motion  would  again,  become  perpendicular  to  this  line 
drawn  between  itself  and  the  earth,  and  the  moon  be 
«t  its  nearest  distance  from  the  earth,  when  it  should 
have  performed  half  its  period :  after  having  performed 
the  other  half  period  of  its  motion,  it  would  again  be- 
come perpendicular  to  the  foremen tioned  line,  and  the 
noon  return  to  the  place  when  it  set  out,  and  have 
recovered  again  ijts  greatest  distance.     Bnt  the  moon 
in  its  real  motion,  after  setting  out  as  before,  some- 
times makes  more  than  half  a  revolution  before  its  mo- 
tion comes  again  to  he  perpendicular  to  the  line  drawn 
from  itself  lo  the  earthy  and  the  moonis  atitsnearept 
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distance,  and  then  performs  more  than  another  half  of  Theory  of 
an  entire  revolution  before  its  motion  can  a  second  time  l^ni verbal 
recover  its  perpendicular  direction  to  the  line  drawn  from   GraTita- 
tbe  moon  to  the  earth,  and  the  former  arrive  again. at  its 
greatest  distance  from  the  earth.     At  other  times  the 
moon  will  descend  to  her  nearest  distance  before  she  has 
made  half  a  revolution,  and  recover  again  its  greatest 
distance  before  she  has  made  an  entire  revolution.    The 
place  where  the.  moon  is  at  its  greatest  distance  is  called        ^^ 
the  mooTCs  apogeon^  and  the  place  of  her  greatest  cli-  Apogeon 
stance  her  perigeon  ;  and  ibis  change  of  place,  where  the  aod  perf. 
moon  comes  successively  to  its  greatest  distance  from  the  S^""  ^^  ^^* 
earth,  is  called  the  motion  of  the  apogeon.    The  manner '°^^''* 
in  which  this  motion  of  the  apogeon  is  caused  by  the 
sun,  comes  now  to  be  explained. 

Sir  Isaac  Newton  has  shown,  that  if  the  moon  were 
attracted  towards  the  earth  by  a  composition  of  two 
powers,  one  of  whicli  was  reciprocally  in  the  dupli- 
cate proportion  of  the  distance  from  the  earth,  and  the 
other  reciprocally  in  the  triplicate  proportion  of  the 
same  distance  ;  then,  though  the  line  described  by  the 
moon  would  not  be  in  reality  an  ellipsis,  yet  the  moon^s 
motion  might  be  perfectly  explained  by  an  ellipsis  whose       .j.  . 
axis  should  be  made  to  move  round  the  earth :  this  Motion  ia  • 
motion  being  in  consequence,  as  astronomers  express  autece- 
themselves,  that  is,  the  same  way  as  the  moon  itself  ^'^^^^  *"^ 
moves,  if  the  moon  be  attracted  by  the  sum  of  the  two  ^!!!!!!!!l  .^ 
powers }   but  the  axis  must  move  m  antecedence,  orpinyicd. 
the  contrary  way,  if  the  moon  be  acted  upon  by  the 
difference  of  these  forces.     We  have  already  explained 
what  is  meant  by  duplicate  proportion,  namely,,  that 
if  three  magnitudes,  as  A,  B,  and  C,  are  so  related  that 
the  second  B  bears  the  same  proportion  to  the  third  C 
as  the  first  A  bears  to  the  second  B  ;  then  the  propor- 


tion of  the  first  A  to  the  third  C  is  the  duplicate  of  the       .^3 
proportion  of  the  first  A  to  the  second  B.     Now  if  a  Triplicate . 
fourth  magnitude  as  D  be  assumed,  to  which  D  shall  proportion 
bear  the  same  proportion  as  A  bears  to  B,  and  B  to  C ;  explained, 
then  the  proportion  of  A  to  D  is  the  ti'iplicate  of  tha 
proportion  of  A  to  B.  ^sp . 

Let  now  T  (fig.  147,  148.)  denote  the  earth,  and  Motion  of 
suppose   the  moon   in   the   point   A  .its   apogeon   or  the  moon's 
greatest  distance  from  the  earth,  moving  in  the  direc-^^^^ 
tion  AF  perpendicular  to  AB,  and  acted  upon  from  ^^ 
the  earth  by  two  such  forces  as.  already  mentioned.    By 
that  power  alone,  which  is  reciprocally  in  the  duplicate 
proportion  of  the  distance,  if  the  moon  .set  out  with  a 
proper  degree  of  velocity,  the  ellipsis  AMB  may  be 
described :  but  if  the  moon  be  acted  upon  by  the  sum 
ef  the  forementioned  powers,  and  her  velocity  in  the 
point  A  be  augmented  in  a  certain  proportion  \  or  if  ' 
that  velocity  be  diminished  in  »  certain  proportion*,* Sea l^^iv. 
and  the  moon  be  acted  upon  by  the  difference  of  those  'on'tiVm. 
powers)  in  both  these  cases  the  line  AE,-  which  shall f'^^ '^^^ 
be  described  by  the  moon,  shall  thus  be  determined.  coroL^a^ 
Let  the  point  M  be  that  into  which  the-  moon  would 
have  arrived  in  any  given  point  of  time^  had  it  moved 
in  the  ellipsis  AMB  ^  draw.MT  and  likewise  CTD 
in  such  a  manner  that  the  angle  ATM  shall  bear  the 
same  proportion  to  tlie  angle  under  ATC,  as  the  velo- 
city with  which  the  ellipsis  must  have  been  described 
bears  to>  the  difference  between  this  velocity  and  that 
with  which  the   moon  must  set  out  from  the  poin^ 
A,   in   order  to  describe   the   path  A£.      Let  the 
angle  ATC  be  taken  towards  the  moooi  aain  fig*  .13  a. 
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if  the  ilioon  lie  attracted  by  ttie  sum  of  the  powers ;  bat 
the  contrary  way  (as  in  fig.  134.)  if  by  their  differ- 
ence. Then  let  the  line  AB  be  moved  into  the  posi« 
tion  CD,  and  the  ellipsis  AMB  into  the  situation 
CND,  so  that  the*  point  M  be  translated  to  L  ;  then 
the  point  L  shall  fall  upon  the  path  of  the  moon  AE. 
Now  the  angular  motion  of  the  line  AT,  whereby  it  is 
removed  into  the  situation  GT,  represents  the  motion 
of  the  apogeon ;  by  the  means  of  which  the  motion  of 
the  moon  might  be  fully  explained  by  the  ellipsis  AMB, 
if  the  action  of  the  sun  npon  it  was  ditected  to  the 
centre  of  the  earth,  and  reciprocally  in  the  triplicate 
proportion  of  the  moon's  distance  from  it ;  but  that 
nol  being  so,  the  motion  of  the  apogeon  will  not  pro- 
ceed in  the  regular  manner  now  described.  It  is, 
however,  to  be  observed  here,  that  in  the  first  of  the 
two  preceding  cases,  where  the  apogeon  moves  for- 
ward, the  whole  centripetal  power  increases  faster, 
with  the  decrease  of  distance,  than  if  the  entire  power 
Were  reciprocally  in  the  duplicate  proportion  of  the  di- 
stance *j  because  one  part  only  is  already  in  that  pro- 
portion, and  the  other  part,  which  is  added  to  this  to 
make  up  the  whole  power,  increases  faster  with  the 
decrease  of  distance.  On  the  other  hand,  when  the 
centripetal  power  is  the  difference  between  these  two 
bodies,  it  increasea  less  with  the  decrease  of  the  di- 
stance, than  if  it  were  simply  in  the  reciprocal  duplicate 
proportion  of  the  distance.  Therefore,  if  we  choose 
to  explain  the  moon's  motion  by  an  ellipsis,  which  may* 
be  done  without  any  sensible  error,  we  may  collect  in 
general,  that  when  the  power  by  which  the  moon  is 
attracted  to  the  earth,  by  varying  the  distance,  in- 
creases in  a  greater  than  the  duplicate  proportion  of 
the  distance  diminished,  a  motion  in  consequence  must 
be  ascribed  to  the  apogeon  y  but  that  when  the  attrac- 
tion increases  in  a  smaller  proportion  than  that  just 
mentioned,  the.  apogeon  must  have  given  to  it  a  mo- 
tion in  antecedence.  It  is  then  observed  by  Sir  Isaac 
Newton,  that  the  former  of  these  cases  obtains  when 
the  moon  is  in  the  conjunction  i^nd  opposition,  and  the 
latter  when  she  is  in  the  quarters;  so  that  in  the  for- 
mer the  apogeon  moves  according  to  the  order  of  the 
signs;  in  the  other,  the  contrary  way.  But,  as  has 
been  already  mentioned,  the  distarbance  given  to  the 
action  of  the  earth  by  the  sun  in  the  conjunction  and 
opposition,  being  near  twice  as  great  as  in  the  quarters, 
the  apogeon  will  advance  with  a  greater  velocity  than 
recede,  anid  in  the  compass  of  a  whole  revolotion  of  the 
moon  will  be  carried  in  consequence. 

Sir  Isaac  shows,  in  the  next  place,  that  when  the 
line  AB  coincides  with  the  line  that  joins  the  sun  and 
earth,  the  progressive  motion  of  the  apogeon,  when 
the  moon  is  in  conjunction  or  opposition,  exceeds  the 
retrograde,  in  the  quadratures,  more  than  in  any  other 
situation  of  the  line  AB.  On  the  contrary,  when  the 
line  AB  makes  right  angles  with  that  which  joins  the 
earth  and  sun,  the  retrograde  motion  will  be  more  con- 
sider?«ble,  nay,  is  found  so  great  as  to  exceed  the  pro- 
gressive 'f  so  that  in  this  case  the  apogeon,  in  the  com* 
pass  of  an  entire  revolution  of  the  moon,  is  carried  in 
antecedence.  Yet  from  the  considerations  already  men- 
tioned, the  progressive  motion  exceeds  the  other ;  so 
that,  on  the  whole,  the  motion  of  the  apogeon  is  in 
consequence.  The  line  AB  also  changes  its  situation 
wkh  that  which  joins  the  earth  and  sun  by  such  slow 


degrees,  that  the  ineqnalities  of  the  motion  of  the  apo-  Theory 
geon,  arising  from  this  last  consideration,  are  nacb  Cnivcn 
greater  than  what  arise  from  the  other.  Cit^ 

This  unsteady  motion  of  the  apogeon  gives  rise  to .  ^"^ 
another  inequality  in  the  motion  of  the  moon  herselfy  ^^| 
so  that  it  tannot  at  all  times  be  explained  by  the  same  Ooeu'oi 
ellipsis.  For  whenever  the  apogeon  moves  in  coose*^®^ 
quencci  the  motion  of  the  luminary  must  be  referred  ^^^' 
to  an  orbit  more  eccentric  than  what  the  moon  would  tricit?  of 
describe,  if  the  whole  power  by  which  the  moon  itastlieflB 
acted  upon  in  its  passing  from  the  apogeon  changed  oftit 
according  to  the  reciprocal  duplicate  proportion  of  its 
distance  from  the  earth,  and  by  that  means  the  roooo 
did  describe  an  immoveable  ellipsis :  and  when  the  apo- 
geon moves  in  antecedence,  the  moon's  motion  nust 
be  referred  to  an  orbit  less  eccentric.  In  the  former 
of  the  two  figures  last  referred  to,  the  true  place  of  the 
moon  L  falls  without  the  orbit  AMB,  to  which  its 
motion  is  referred  :  whence  the  orbit  ALE  tnily  de* 
scribed  by  the  moon,  is  less  incurvated  in  the  point  A 
than  is  the  orbit  AMB  i  therefore  this  orbit  is  mere 
oblong,  and  differs  farther  from  a  drcle  than  the  ellip- 
sis would,  whose  curvature  in  A  were  equal  to  that  of 
the  line  ALB  :  that  is,  the  proportion  of  the  distance 
of  the  earth  T  from  the  centre  of  the  ellipsis  to  its 
axis,  will  be  greater  in  AMB  than  in  the  other ;  but 
that  other  is  the  ellipsis  which  the  moon  would  describe, 
if  the  power  acting  upon  it  in  the  point  A  were  alter- 
ed in  the  reciprocal  do  plicate  proportion  of  the  di- 
stance; and  Consequently  the  moon  being  drawn  more 
forcibly  toward  the  earth,  it  will  descend  nearer  to  it. 
On  the  other  hand,  when  the  apogeon  recedes,  the 
power  acting  on  the  nnoon  increases  with  the  decrease 
of  distance,  in  less  than  the  duplicate  proportion  of  the 
distance ;  and  therefore  the  moon  is  less  impelled  to- 
wards the  earth,  and  will  not  descend  so  low.  Now, 
suppose,  in  the  former  of  these  figures,  that  the  apo- 
geon  A  is  in  the  situation  where  it  is  approaching  to- 
wards the  conjunction  or  opposition  of  the  sun ;  in  this 
case  its  progressive  motion  will  be  more  and  more  ac- 
celerated. Here  suppose  the  moon,  after  having  de- 
scended from  A  through  the  orbit  A£  as  far  as  F, 
where  it  is  come  to  its  nearest  distance  from  the  earth, 
ascends  again  up  the  line  FG.  As  the  motion  of  the 
apogeon  is  here  more  and  more  accelerated,  it  is  plain 
that  the  caose  of  its  motion  mast  also  be  on  the  in- 
crease :  that  is,  the  power  by  which  the  moon  is  drawn 
to  the  earth,  will  decrease  with  the  increase  of  the 
moon's  distance  in  her  ascent  from  F,  in  a  greater  pro- 
portion than  that  wherewith  it  is  increased  with  the 
decrease  of  distance  in  the  moon's  distance  to  it.  Con- 
sequently the  moon  will  ascend  to  a  greater  distance 
than  AT  from  whence  it  is  descended ;  therefore  the 
proportion  of  the  greatest  distance  of  the  moon  to  the 
least  is  increased.  Bnt  farther,  when  the  moon  again 
descends,  the  power  will  increase  yet  farther  with  the 
decrease  of  distance  than  in  the  last  ascent  it  increased 
with  the  augmentation  of  distance.  The  moon  there- 
fore must  descend  nearer  to  the  earth  than  it  did  before, 
and  the  proportion  of  the  greatest  distance  to  the  least 
be  yet  more  increased.  Thus,  as  long  as  the  apogeon 
is  advancing  to  the  conjunction  or  opposition,  the  pro- 
portion of  the  greatest  distance  of  the  moon  from  the 
earth  to  the  least  will  continually  increase ;  and  the  el- 
liptical orbit  to  which  the  moon's  motion  is  refemd 
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will  become  more  anil  mdre  eccentric.  As  soon,  how* 
ever,  as  the  apofireon  in  past  the  conjunction  or  oppo- 
sition with  the  sun,  its  progressive  motion  abates,  and 
with  it  the  proportion  of  the  greatest  distance  of  the 
moon  from  the  earth  to  the  least  will  also  diminish  :  and 
when  the  apogeon  becomes  retrograde,  Lhe  diminution 
of  this  proportion  will  be  still  farther  continued,  until 
the  apogeon  comes  into  the  quarter ;  from  thence  this 
proportion,  and  the  eccentricity  of  the  orbit,  will  in» 
creasy  again.  Thus  the  orbit  of  the  moon  is  most 
eccentric  when  the  apogeon  is  in  conjunction  with  the 
snn,  or  in  opposition  to  it,  and  least  of  ail  when  the 
apogeon  is  in  the  quarters.  These  charrges  in  the 
nodes,  the  inclination  of  the  orbit  to  the  plane  of  the 
earth's  motion,  in  the  apogeon  and  in  the  eccentricity, 
are  varied  like  the  other  inequalities  in  the  motion  of 
the  moon,  by  the  diflPerent  distance  of  the  earth  from 
the  son  being  greatest  when  their  cause  is  matest : 
that  IS,  when  the  earth  is  nearest  the  son.  Sir  Isaac 
Newton  has  computed  the  very  quantity  of  many  of 
the  moon's  ioequalities.  That  acceleration  of  the 
moon's  motion  which  is  called  the  variatwn^  when 
greatest,  removes  the  laminary  out  of  the  place  in 
which  it  would  otherwise  be  found,  somewhat  more 
tb«D  half  a  degree.  If  the  moon,  without  disturbance 
fram  the  son,  would  have  de.<ieriljed  a  circle  concentric 
caL  to  the  earth,  hi»  action  will  cause  her  approach 
oemrer  *n  the  conjunction  and  opposition  than  in  the 
qmurters,  nearly  in  the  proportion  of  69  to  70.  It 
has  already  been  mentioned,  that  the  nodes  perform 
their  period  in  almost  19  years.  This  has  been  found 
by  observation  j  and  the  computations  of  Sir  Isaao 
Assigned  to  them  the  same  period.  The  inclination 
of  the  moon's  orbit,  when  leavt,  is  an  an^rle  abont  one* 
eighteenth  of  that  wiiich  constitutes  a  right  angle ',  and 
the  difFcrence  between  the  greatest  and  least  inclina- 
tion, is  about  one-eighteenth  of  the  least  inclination, 
according  to  our  author's  computation  :  which  is  also 
agreeable  to  the  general  observations  of  astronomers. 

There  is  one  empirical  equation  of  the  moon's  mo- 
tion which  the  comparison  of  ancient  and  modem  eclip- 
ses obliges  the  astronomers  to  employ,  without  being 
able  to  deduce  it,  like  the  rest,  apriorty  from  the  theory 
of  an  universal  force  inversely  proportional  to  the  square 
of  the  distance.  It  has  therefore  been  considered  as  a 
stumbling  block  in  the  Newtonian  philosophy.  This 
Is  what  is  called  the  secu/ar  equation  of  the  moon^s  mean 
motion.  The  mean  motion  is  deduced  from  a  compari- 
son of  Astant  observations.^  The  time  between  them, 
being  divided  by  the  number  of  intervening  revolutions, 
gives  the  avenfre  time  of  one  revolution,  or  the  mean 
lunar  period.  When  the  ancient  Chaldean  obaervations 
are  eompared  with  those  of  Hipparchus,  we  obtain  a 
oeriain  period  \  when  those  uf  Hipparchus  are  compa^ 
red  with  some  in  the  {)th  century,  we  obtain  a  period 
somowhat  shorter  \  when  the  last  are  compired  with 
those  of  Tycho  Brahe,  we  obtain  one  still  shorter  \  and 
when  Brahe's  are  compared  with  those  of  our  day,  wo 
obtain  the  shortest  period  of  all-— and  thus  the  moon's 
mean  motion  appears  to  accelerate  continually  \  and  the 
■oeeleratioos  appear  to  be  in  the  duplicate  ratio  of  the 
times.  The  acceleration  for  the  century  which  ended 
in  1 700  is  about  9  seconds  of  a  degree  \  that  is  to  say, 
the  whjoW  motion  of  the  moon,  during  the  17th  centu^ 
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ry  must  be  increased  9  seconds,  in  order  to  obtain  its  Thto 
motion  during  the  iSih*,  and  as  much  must  be  taken  Uoiv 
from  it,  or  added  to  lhe  computed  longitude,  to  obtain  ^"^ 
its  motion  during  the  26th  :  and  the  double  of  this  must 
be  taken  from  the  motion  during  the  i6th,  to  obtain 
its  motion  during  the  15th,  Sec.  Or  it  will  he  sufficient 
to  calculate  the  moon's  mean  longitude  for  any  time 
past  or  to  come  by  the  secular  motion  whicii  obtains  in 
the  present  century,  and  then  to  add  to  this  longitude 
the  product  of  9  seconds,  multiplied  by  the  square  of 
the  number  of  centuries  which  intervene.  Thus  having 
found  the  mean  longitude  for  the  year  1200,  add  9  se- 
conds, multiplied  by  36,  foi  six  centuries.  By  this  me- 
thod we  shall  make  our  calculation  agree  with  the  most 
ancient  and  all  intermediate  observations.  If  we  ne- 
glect this  correction,  we  shall  differ  more  than  a  degree 
from  the  Chaldean  observation  of  the  moon's  place  in 
the  heavens. 

^  The  mathematicians  having  succeeded  so  completely 
in  deducing  all  the  observed  inequalities  of  the  plane- 
tary motions,  from  the  single  principl*^,  that  the  deflect- 
ing forces  diminished  in  the  inverse  duplicate  ratio  of 
the  distances,  were  fretted  by  this  exception,  the  reality 
of  which  they  could  not  contest.  Many  opinions  were 
formed  about  its  cause.  Some  have  attempted  to  deduce 
it  from  the  action  of  the  planets  on  the  moon  ;  others 
have  deduced  it  from  the  oblate  form  of  the  earth,  and 
the  translation  of  the  ocean  by  the  tides  \  others  have 
supposed  it  owing  to  the  resistance  of  the  ether  in  the 
celestial  spaces ;  and  others  have  imagined  that  the 
action  of  the  deflecting  force  requires  time  for  its  pro^ 
pagation  to  a  distance :  But  their  deductions  have  been 
proved  unsatisfactory,  and  have  by  no  means  the  preci- 
sion and  evidence  that  have  been  attained  in  the  other 
questions  of  physical  astronomy.  At  last  M.  de  la  Place, 
of  the  Koyal  Academy  of  Sciences  at  Paris,  has  happily 
succeeded,  and  deduced  the  secular  equation  of  the  moon 
from  the  Newtonian  law  of  planetary  deflection.  It  is 
produced  in  the  following  manner. 

Suppose  the  moon  revolving  rouod  the  earth,  undi«  Deda 
sturbed  by  any  deflection  toward  the  sun,  and  that  the  from 
time  of  her  revolution  is  exactly  ascertained.    Now  let  ^^^ 
the  influence  of  the  sun  he  added.   This  diminishes  herj^T^^ 
tendency  to  the  earth  in  opposition  and   conjunction,  hectic 
and  increases  it  in  the  quadratures :  but  the  diminutions 
exceed  the  augmentations  both  in  quantity  and  dura- 
tion  \  and  the  excess  is  equivalent  to  TT^th  of  her  ten- 
dency to  the  earth.    Therefore  this  diminished  tendency  -: 
cannot  retain  the  moon  in  the  same  orbit :  she  must  re- 
tire farther  from  the  earth,  and  describe  an  orbit  which  • 
is  less  incurvated  by  ttt^Ii  P^>^  >  ^^  ^1*^  mxi^t  employ 
a  longer  time  in  a  revolution.     The  period  therefore 
which  we  observe,  is  not  that  which  would  have  obtain- 
ed had  the  moon  been  influenced  by  the  earth  alone. 
IVe  should  not  have  known  that  her  natural  period  was 
increased,  had  the  disturbing  influence  of  the  sun  re- 
mained unchanged  \  but  this  varies  in  tlie  inverse  tri^' 
plicate  ratio  of  the  earth's  distance  from  the  sun,  and  is 
therefore  greater  in  our  winter,  when  the  earth  is  nearer 
to  the  sun.     This  is  the  souifoe  of  the  annual  equation, 
by  which  the  lunar  period  in  January  is  made  to  exceed 
that  in  July  nearly  24  minutes*    The  angular  velocity  . 
of  the  moon  is  diminished  in  general  i^T*  ^^^  ^lii<»  "u-  ^ 
nerical  coefficient  varies  id  the  inverse  ratio  of  the  cube 
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Theoiy  of  of  the  eart&^s  distance  from  the  sun.  If  we  expand  this 
UniTersal  inverse  cube  of  the  earth'ii  distance  into  a  series  arran- 
Gnivita-  g^j  according  to  the  sines  and  cosines  of  the  earth's 
mean  motion,  making  the  earth's  mean  distance  unity, 
T¥c  shall  find  that  the  Series  contains  a  term  equal  to  y 
of  the  square  of  the  eccentricity  of  the  earth's  orbit. 
Therefore  the  expression  of  the  diminution  of  the  moon's 
«ngular  velocity  contains  a  term  equal  to  j^rof^^^i^  ^^' 
locity  multiplied  by  -f  of  the  square  of  the  earth's  ec- 
centricity }  or  equal  to  the  product  of  the  square  of  the 
eccentricity,  multiplied  by  the  moon's  angular  velocity, 
and  divided  by  uptSS  (t  ®^  '79)*  Did  this  eccentri- 
city remain  constant,  this  product  would  also  be  con« 
stant,  and  would  still  be  confonnded  with  the  general 
diminution,  making  a  constant  part  of  it :  hut  the  ec- 
centricity of  the  earth's  orbit  is  known  to  diminish,  and 
its  diminution  is  the  result  of  the  universality  of  the 
Newtonian  law  of  the  planetary  deflections*  Although 
this  diminution  is  exceedingly  small,  its  effect  on  the  lu- 
nar motion  becomes  sensible  by  accumulation  in  the 
course  of  ages.  The  eccentricity  diminishing,  the  dimi- 
nution of  the  moon's  angular  motion  must  also  diminish, 
tliat  is,  the  angular  motion  must  increase. 

During  the  i8th  century,  the  square  of  the  earth's 
-eccentricity  has  diminished  0,0000015325,  the  mean 
distance  from  the  sun  being  ^i.  This  has  increased  the 
angular  motion  of  the  moon  in  that  time  0,00000001285. 
As  this  augmentation  is  gradual,  we  must  multiply  the 
angular  motion  during  the  century  by  the  half  of  this 
quantity,  in  order  to  obtain  its  accumulated  effect.  This 
will  be  found  to  be  9''  very  nearly,,  which  exceeds  that 
deduced  from  a  most  careful  comparison  of  the  motion 
of  the  last  two  centuries,  only  by  a  fraction  of  a  se- 
cond. 

As  long  as  the  diminution  of  the  square  of  the  eccen- 
tricity of  the  earth's  orbit  can  be  supposed  proportion- 
al to  the  time,  this  effect  will  be  as  the  squares  of  the 
times.  When  this  theory  is  compared  with  observa- 
tions, the  coincidence  is  wonderful  indeed.  The  effect 
on  the  moon's  motion  is  periodical,  as  the  change  of  the 
solar  eccentricity  is,  and  its  period  includes  millions  of 
years.  Its  effect  on  the  moon's  longitude  will  amount 
to  several  degrees  before  the  secular  acceleration  change 
to  a  retardation. 

Those  who  are  not  familiar  with  the  disquieitions  of 
modern  analysis,  may  conceive  this  question  in  the  fol- 
lowing manner. 

Let  the  length  of  a  lunar  period  be  computed  for  the 
earth's  distance  from  the  sun  for  every  day  of  the  jear. 
Add  them  into  one  sum,  and  divide  this  by  their  num- 
ber, the  quotient  will  be  the  mean  lunar  period.  This 
•will  be  found  to  be  greater  than  the  arithmetical  me- 
dium between  the  greatest  and  the  least.  Then  suppose 
the  eccentricity  of  the  earth's  orbit  to  be  greater,  and 
make  the  same  computation.  The  average  period  will 
be  found  still  greater,  while  the  medium  between  the 
frreatest  and  least  periods  will  hardly  differ  from  the 
former.  Something  very  like  this  may  be  observed 
without  any  calculation,  in  a  case  very  similar.  The 
angular  velocity  of  the  sun  is  inversely  as  the  square  of 
fais  distance.  Look  into  the  solar  tables,  and  the  great- 
est diurnal  motion  will  be  found  3673",  and  tlie  least 
3433''.  The  mean  of  these  is  3553'^  but  the  medium 
of  the  whole  is  3548".  Now  make  a  similar  observation 
in  tables  of  the  motion  of  the  planet  Mars,  whose  60« 


centricity  is  much  greater.  We  shall  find  that  the  me-  Hieon 
dium  between  the  greatest  and  least  exceeds  the  true  tfnivei 
medium  of  all  in  a  much  greater  proportion. 

It  has  been  supposed  by  some  philosophers  that  the 
moon  was  originally  a  comet,  which  passing  very  near 
the  earth,  had  been  made  to  revolve  round  her  by  the 
force  of  attraction.  But  if  we  calculate  ever  so  far 
backwards,  we  still  find  the  moon  revolving  round  the 
earth  as  the  planets  round  the  sun,  which  could  not  be 
the  case  if  this  opinion  were  true.  Hence  it  follows, 
that  neither  the  moon  nor  any  of  the  satellites  have  ever 
been  comets. 

Sect.  V.  Of  Irregularities  in  the  Sateilites  ofJupiter, 

The  subserviency  of  the  eclipses  of  Jupiter's  satel- 
lites to  geography  and  navigation  had  occasioned  tlieir 
motions  to  be  very  carefully  observed,  ever  since  these 
uses  of  them  were  first  suggested  by  Galileo  >  and  their 
theory  is  as  far  advanced  as  that  of  the  primary  pla- 
nets. It  has  peculiar  difficulties.  Being  very  near  to 
Jupiter,  the  great  deviation  of  bis  figure  from  perfect 
sphericity  makes  the  relation  between  their  distances 
from  his  centre  and  their  gravitations  toward  it  vastly 
complicated.  But  this  only  excited  the  mathematici- 
ans so  much  the  more  to  improve  their  analysis  y  and 
they  saw,  in  this  little  system  of  Jupiter  and  his  attend- 
ants, an  epitome  of  the  solar  system,  where  the  great 
rapidity  of  the  motions  most  bring  about  in  a  short  time 
every  variety  of  configuration  or  relative  position,  and 
thus  give  us  an  example  of  those  mutual  disturbances 
of  the  primary  planets,  whicb  require  thousands  of 
years  for  the  discovery  of  their  periods  and  limits.  Wa 
have  derived  some  very  remarkable  and  useful  pieces 
of  information  from  this  investigation  }  and  have  been 
led  to  the  discovery  of  the  eternal  durability  of  the 
solar  system,  a  thing  which  Newton  greatly  doubt- 
ed of. 

Mr  Pound  had  observed  long  ago,  that  the  irregu- 
larities of  the  three  interior  satellites  were  repeated  in 
a  period  of  437  days )  and  this  observation  is  found  to 
be  just  to  this  day. ' 

247  revolutions  of  the  first  occupy 
1 23  second 

61  third 

26  fourth 

This  naturally  led  mathematicians  to  examine  their  mo- 
tions, and  see  in  what  manner  their  relative  positions 
or  configurations,  as  they  are  called,  corresponded  to 
this  period :  and  it  Is  found,  that  the  mean  longitude 
of  the  first  satellite,  mitms  thrice  the  mean  longitude 
of  the  second,  plus  twice  the  mean  longitude  of  the 
third,  always  made  180  degrees.  This  requires  that 
the  mean. motion  of  the  first,  added  to  twice  that  of 
the  third,  shall  be  equal  to  thrice  the  mean  motion  of 
the  second.  This  correspondence  of  the  mean  motiona 
is  of  itself  a  singular  thing,  and  the  odds  against  its 
probability  seems  infinitely  great  j  and  when  we  add 
to  this  the  particular  positions  of  the  satellites  in  any 
one  moment,  which  is  necessary  for  the  above  constant 
relation  of  their  longitudes,  the  improbability  of  tb« 
coincidence,  as  a  thing  quite  fortuitous,  becomes  infi- 
nitely greater*    Doubts  were  first  entertained  of  the 
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^fj  of  coincidence,  because  St  was  not  indeed  accurate  to  a 
f«r»l  5;econd.  1*he  result  of  the  investigation  is  curioas* 
itu>  When  we  follow  out  the  consequences  of  mutual  gra- 
vitation, we  Bnd,  that  although  neither  the  primitive 
motions  of  projection,  nor  the  points  of  the  orbit  from 
which  the  satellites  were  projected,  ^zte  precisely  such 
as  suited  these  observed  relations  of  their  revolutions 
and  their  contemporaneoas  longitudes  \  yet  if  they  dif- 
fered from  them  only  by  very  minute  quantities,  the 
mutual  gravitations  of  the  satellites  would  in  time  bring 
tbem  into  those  positions,  and  those  states  of  mean 
motion,  that  would  induce  the  observed  relations  \  and 
when  they  are  once  induced  they  will  he  continued  for 
ever*  There  will  indeed  be  a  small  equation,  depending 
on  the  degree  of  unsuitableness  of  the  first  motions  and 
positions  ^  and  this  causes  the  whole  system  to  oscillate, 
as  it  were,  a  little,  and  but  a  very  little  way  on  each 
side  of  this  exact  and  permanent  state.  The  permanency 
of  these  relations  will  not  be  destroyed  by  any  secular 
equations  arising  from  external  causes  \  such  as  the  ac* 
tion  of  the  fourth  satellite,  or  of  the  sun,  or  of  a  resist- 
ing medium  ^  because  their  mutual  actions  will  distri- 
bute this  equation  as  it  did  the  original  error. 

For  a  full  discussion  of  this  curious  but  difficult 
subject,  wa  refer  the  reader  to  the  dissertations  of  La 
Grange  and  La  Place,  and  to  the  tables  lately  pub* 
Kshed  by  Delambre.  These  mathematicians  have 
shown,  that  if  the  mass  of  Jupiter  be  represented  by 
unity,  that  of  his  satellites  will  be  represented  by  the 
following  numbers. 


First  satellite 
Second  satellite 
Third  satellite 
Fourth  satellite 


0.000017  20 1 1 
0.0000237103 
0.0000872128 
0.0000544681 


Sect.  VL  Of  Saturn's  Ring. 

^^  The  most  important  addition  (in  a  philosophical  view) 
f,  which  has  been  made  to  astronomical  science  since  the. 
•  .discovery  of  the  aberration  of  light  and  the  nutation  of 
the  earth's  axis,  is  that  of  the  rotation  of  Saturn's  ring. 
The  ring  itself  is  an  object  quite  peculiar  \  and  when 
it  was  discovered  that  all  the  bodies  which  had  any  im- 
mediate connexion  with  a  planet  gravitated  toward  that 
planet,  it  became  an  interesting  question  to  ascertain 
what  was  the  nature  of  this  ring  ?  What  supports  this 
immense  arch  of  heavy  matter  without  its  resting  on  the 
planet  ?  What  maintains  it  in  perpetual  concentricity 
with  the  body  of  Saturn,  and  keeps  its  surface  in  one 
invariable  position  P 

The  theory  of  universal  gravitation  tells  ns  what 
things  are  possible  in  the  solar  system  \  and  our  conjec- 
tures about  the  natore  of  this  nng  must  always  be  re- 
gulated hj  the  circumstance  of  its  gravitation  to  the 
planet.  Philosophers  bad  at  first  supposed  it  to  be  a 
luminous  atmosphejv,  thrown  out  into  that  form  by  the 
great  centrifugal  force  arising  from  a  rotation  :  but  its 
well-defined  edge,  and,  in  particular,  its  being  two  very 
narrow  rings,  extremely  near  each  other,  yet  perfectly 
■eparate,  rendered  this  opinion  of  its  constitution  more 
improbable. 
^  Dr  HerscbePs  disa>very  of  brighter  spots  on  its  snr- 

r  Bia"  f^^c^s  ^^^  ^*^  those  spots  were  permanent  during  the 
I  Rk-  whole  time  of  bis  observation,  seem  to  make  it  more 
to  iL  probable  that  the  parts  of  the  ring  have  a  solid  con- 
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nexion.  Mr  Herscliel  ha<i  discovered,  by  the  help  of  Theory  of 
these  spots,  that  the  ring  turns  round  its  axis,  and  that  Univcrcil 
this  axis  is  also  the  axis  of  Satum^s  rotation.  The  time  ^ 
of  rotation  is  loh.  32^'.  But  the  other  circumstances 
are  not  narrated  with  the  precision  sufficient  for  an  ac- 
curate comparison  with  the  theory  of  gravity.  He  in- 
forms us,  that  the  radii  of  the  four  edges  of  the  ring  are 
59O9  75 1»  774»  830,  of  a  certain  scale,  and  that  the 
angle  subtended  by  the  ring  at  the  mean  distance  from 
the  earth  is  467".  Therefore  its  elongation  is  23 -y^'. 
The  elongation  of  the  second  Cassinian  satellite  is  ^6*'^ 
and  its  revolution  is  2d.  I7h.  44'.  This  bhould  give, 
by  the  third  law  of  Kepler,  I7h.  10'  for  the  revolution 
of  the  enter  edge  of  the  ring,  or  rather  of  an  atom  of 
that  edge,  in  order  that  it  may  maintain  itself  in  equili- 
brio.  The  same  calculation  applied  to  the  outer  edge 
of  the  inner  ring  gives  about  I3h.  36';  and  we  obtain 
I  ill.  16'  for  the  inner  edge  of  this  ring.  Such  Tarie- 
ties  are  inconsistent  with  the  permanent  appearance  of  a 
spot.  We  may  suppose  the  ring  to  be  a  luminous  fluid 
or  vapour,  each  particle  of  which  maintains  its  situation 
by  the  law  of  planetary  revolution.  In  such  a  state,  it 
would  consist  of  concentric  strata,  revolving  more  slowly 
as  they  were  more  remote  from  the  planet,  like  the  con- 
centric strata  of  a  vortex,  and  therefore  having  a  relative 
motion  incompatible  with  the  permanency  of  any  spot. 
Besides,  the  rotation  observed  by  Herschel  is  too  rapid 
even  for  the  innermost  part  of  the  ring.  We  think  there- 
fore that  it  consists  of  cohering  matter,  and  of  consider- 
able tenacity,  at  least  equal  to  that  of  a  very  clammy 
fluid,  such  as  melted  glass. 

We  can  tell  the  figure  which  a  fluid  ring  must  have, 
so  that  it  may  maintain  its  form  by  the  mutual  gravita- 
tion of  its  particles  to  each  other,  and  their  gravitation 
to  the  planet.  Suppose  it  cot  by  a  meridian.  It  may 
be  in  equilibrio  if  the  section  is  an  ellipse,  of  which  the 
longer  axis  is  directed  to  the  centre  of  the  planet,  and 
very  small  in  comparison  with  its  distance  from  the 
centre  of  the  planet,  and  having  the  revolution  of  its 
middle  round  Saturn,  such  as  agree  with  the  Keplereaa 
law.  These  circumstances  are  not  very  consistent  with 
the  dimensions  of  Saturn's  inner  ring.  The  distance 
between  the  middle  of  its  breadth  and  the  centre  of  Sa- 
turn is  670,  and  its  breadth  is  161',  nearly  one-fourth 
of  the  distance  firom  the  centre  of  Saturn.  De  la  Place 
says,  that  the  revolution  of  the  inner  ring  observed  by 
Herschel  is  very  nearly  that  required  byXepler's  law: 
but  we  cannot  see  the  grounds  of  this  assertion.  The 
above  comparison  with  the  second  Cassinian  satellite 
shows  the  contrary.  The  elongation  of  that  satellite 
is  taken  from  Bradley*s  observations,  as  is  also  its  pe- 
riodic time.  A  ring  of  detached  particles  revolving 
in  I  oh.  32^'  must  be  of  much  smaller  diameter  than 
even  the  inner  edge  of  Satnm^s  ring.  Indeed  the  quan- 
tity of  matter  in  it  might  be  such  as  to  increase  the  gra- 
vitation considerably}  but  this  would  be  seen  by  its 
disturbing  the  seventh  and  sixth  satellites,  which  are  ^^^ 
exceedingly  near  it.  We  cannot  help  thinking,  there- lu  proba- 
fore,  that  it  consists  of  matter  which  has  very  consider-  ^  contis. 
able  tenacity.  An  equatorial  zone  of  matter,  tenacious  ^^'^^y* 
like  melted  glass,  and  whirled  briskly  round,  might  be 
thrown  o£F,  and,  retaining  its  great  velocity,  would 
stretch  out  while  whirling,  enlarging  in  diameter  and 
diminishing  in  thickness  or  breadth,  or  both,  till  the 
centriftigal  force  was  balanced  by  the  nailed  Ibrce  dT 
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Thnory  of  gravity  and  tenacit  j.  We  find  the  eqaiUbrium  will 
Vri^I:?^'  not  be  8enftibly  disturbed  by  consiiderable  devintionfl, 
such  as  equal  breadth,  or  even  want  of  flatness.  Such 
inequalities  appear  on  the  ring  at  that  time  of  its  die- 
par  ition,  when  its  edge  is  turned  to  the  son  or  to  os. 
The  appearances  of  its  different  sides  are  then  consider- 
ably different. 

Such  a  ring  or  rings  must  have  an  oscillatory  motion 
roond  the  centre  of  Saturn^  in  consequence  of  their 
mutual  action,  and  the  action  of  the  sun,  and  their 
own  irregularities  :  but  there  will  be  a  certain  po- 
sition which  they  have  a  tendency  to  maintain,  and 
to  which  they  will  be  brought  back,  after  deviating 
from  it,  by  the  ellipcicity  of  Saturn,  which  is  very 
great.  The  sun  will  occasion  a  notation  of  Saturn^s 
.  aais  and  a  precession  of  his  equinoxes,  and  this  will 
drag  along  with  it  both  the  rings  and  the  neighbouring 
satellites. 

Tlie  atmosphere  which  surrounds  a  whirling  planet 
cannot  have  all  its  parts  circulating  according  to  the 
third  law  of  Kepler.  The  mutual  attrition  of  the  pla- 
net, and  of  the  different  strata,  arising  from  their  diffe- 
rent velocities,  must  accelerate  the  slowly  moving  strata, 
and  retard  the  rapid,  till  all  acquire  a  velocity  propor- 
tional to  their  distance  from  the  axis  of  rotation  }  and 
this  will  be  such  that  the  momentum  of  rotation  of  the 
planet  and  its  atmosphere  remains  always  the  same.  It 
will  swell  out  at  the  equator,  and  sink  at  the  poles,  till 
the  centrifugal  force  at  the  equator  balances  the  height 
of  a  superficial  particle.  The  greatest  ratio  which  the 
equatorial  diameter  can  acquire  to  the  polar  axis  ia  that 
of  four  to  three,  unless  a  cohesive  force  keeps  the  par- 
ticles united,  so  that  it  constitutes  a  liquid,  and  not  an 
elastic  fluid  like  air }  and  an  elastic  fluid  cannot  form  an 
atmospliere  bounded  in  its  dimensions,  unless  there  be  a 
certain  rarity  which  takes,  away  all  elasticity.  If  the 
equator  swells  beyond  the  dimension  which  makes  the 
gravitation  balance  the  centrifugal  fisrce,  it  musit  imme-  . 
diately  dissipate. 

If  we  suppose  that  the  atmosphere  has  extended  to 
this  limit,  and  then  condenses  by  cold,  or  any  chemical 
or  other  cause  different  from  gravity,  its  rotation  ne- 
cessarily augments,  preferring  its  former  momentum, 
3p9  and  the  limit  will  approach  the  axis  ;  because  a  greater 
and  urif  in.  velocity  produces  a  greater  centrifugal  force,  and  re- 
quires a  greater  gravitation  to  balance  it.  Such  an  at- 
mosphere may  therefore  desert,  in  succession,  zones  of 
its  own  matter  in  the  plane  of  its  equator,  and  Uat^e 
them  revolving  in  the  form  of  rings.  It  is  not  unlikely 
that  the  rings  of  Saturn  may  have  been  furnished  in  this 
very  way  ;  and  the  zones,  having  acquired  a  common 
velocity  in  their  different  strata,  will  preserve  it  j  and 
they  are  susceptible  of  irregQlarities  arising  from  local 
causes  at  the  time  of  their  separation^  which  may  afford 
permanent  spoti»» 

Sect.  VII.  0/the  Atmospheres  of  the  Planets. 

By  aimosphert  is  meant  a  rare,  transparent,  compres- 
sible, and  elastic  fluid  surrounding  a  body.  It  is  sup- 
posed that  all  the  heavenly  bodies  possess  ataiospheres. 
The  atmosphere  of  the  earth  is  fismiliar  to  all  its  in  ha* 
bitants.  Observation  points  out  tbe  atmospheres  of  tlie 
sun  and  of  Jupiter  \  but  that  of  the  other  planets  is 
scarcely  perceptible. 

The  ataiosphase  beootaea  raaer  io  proportion  to  its 
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distance  from  the  body  to  which  it  belongs,  in  conse-  Theory  ( 
quence  of  its  elasticity,  which  causes  it  to  dilate  the  Dotven 
more  the  less  it  is  compressed.    If  its  most  remote  parts  G'^viti 
were  still  possessed  of  elasticity,  they  would  separate .    ^^*' 
indefinitely,  and  the  whole  would  be  scattered  through 
space.     To  prevent  thi  i  effect,  it  is  necessary  that  the 
elasticity  should  diminish  at  a  greater  rate  than  tbe 
compressing  force,  and  that  when  it  reaches  a  certain 
degree  of  rarity  its  elasticity  should  vanish  altogether. 

All  tbe  atmospherie  strata  most  gradually  acquire 
the  same  rotatory  motion  with  the  bodies  to  which  they 
belong  in  consequence  of  tbe  ccntinnal  friction  to 
which  their  different  parts  must  be  subjected,  wbicb 
will  gradually  accelerate  or  retard  tbe  different  parts 
till  a  common  motion  is  produced.  In  all  these 
changes,  and  indeed  in  all  those  which  the  atmosphere 
undergoes,  the  sum  of  the  products  of  the  particles  of 
the  body  and  of  its  atmosphere  multiplied  by  the  areas 
described  round  their  common  centres  of  gravity  by 
their  radii  vectors  projected  in  the  plane  of  the  equa- 
tor continue  always  the  same*,  the  -times  being  tbe  same* 
If  we  suppose  then,  by  any  cause  whatever,  the  height 
of  tbe  atmosphere  is  diminished,  and  a  portion  of  it 
condenses  on  the  surface  of  the  planet ;  the  conse- 
quence will  be,  that  the  rotatory  motion  of  the  planet- 
and  of  its  atmosphere  will  be  accelerated.  For  the 
radii  vectors  of  the  areas  described  by  the  particles  of 
the  primitive  atmosphere  becoming  slmrter,  the  sum  of 
the  products  of  all  these  particles  by  the  corresponding 
areas  cannot  remain  the  same  unless  the  rotatory  mo- 
tion augment. 

At  the  upper  surface  of  the  atmosphere  the  fluid  m 
retained  only  by  its  weight.  Its  figure  is  such  that  the 
direction  resulting  from  the  combination  of  the  centri- 
fugal force:!  and  the  attracting  forces  is  perpendicular 
to  it.  It  is  flattened  at  the  poles,  and  more  convex  at 
the  equator.  But  this  flattening  has  its  limits.  When 
a  maximum  the  axis  of  the  poles  is  to  that  at  the  equa* 
tor  as  2  to  3. 

At  the  equator  the  atmosphere  can  only  extend  to 
the  place  where  the  centrifugal  force  and  gravitation 
exactly  balance  each  other  \  for  if  it  pass  that  limit,  it 
will  be  dissipated  altogether.  Hence  it  follows  that  tbe 
solar  atmosphere  does  not  extend  as  far  as  Mercury;  con- 
sequently it  is  not  the  cause  of  the  zodiacal  light  which 
appears  to  extend  beyond  even  the  earth*s  orbit. 

Tbe  place  where  the  centrifugal  force  and  gravita- 
tion balance  each  other  is  so  much  the  nearer  a  body 
the  more  rapid  its  rotatory  motioii  is.  If  we  suppose 
the  atmosphere  to  extend  to  that  limit,  and  then  to  cou- 
dense  by  cooling,  &c.  at  the  surface  of  the  planet,  the 
rotatory  motion  will  increase  in  rapidity  in  proportion 
to  this  condenfsation,  and  the  limit  of  the  height  of  the 
atmosphere  will  constantly  approach  the  pisnet.  The 
atmosphere  would  of  course  abandon  successively  zones 
of  fluid  in  tbe  plane  of  tbe  equator,  which  would  con- 
tinue to  circulate  round  the  body.  We  have  shown  in 
the  last  section  that  Saturn's  ring  may  owe  its  origin  to 
this  cause.  3^9 

We  may  add  also,  that  the  action  of  another  bo-  Arabable 
dy  may  considerably  chanse  the  constitution  of  this'^"^^^ 
atmosphere.  Thus,  supposing  that  the  moon  had  ^,niNph' 
originally  an  atmosphere,  the  limit  will  be  that  di*  about  di< 
stance  from  the  moon  where  tbe  centrifugal  force,  ari-  moon* 
sing  from  the  moon*9  rotatioBi  added  to  the  gravita- 
tion 
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,j  ^  don  to  tbe  eartb|  tmlances  tho  graTiUtion  to  ike  moon, 
erail  If  tbe  mooD  be  ^th  of  tbe  earth,  tbis  limit  will  be 
■^^^  about  -g-tb  of  the  moon's  distance  from  tbe  earth*  •  If  at 
^    ,  tbis  distance  tbe  elasticity  of  tbe  atmosphere  is  not  anni- 
hilated by  its  rarefaction,  it  will  be  all  taken  off' by  the 
earth,  and  aocumulate  round  it*    This  may  be  tbe  rea- 
•OQ  why  we  see  no  atmosphere  about  tbe  mopn. 

SxcT.VIT.  Of  the  Tides. 

^  Tbe  cause  of  tbe  tides  was  discovered  by  Kepler, 
aei  who,  in  bis  Introduction  io  the  Fhynesff  the  Heavens^ 
icRd  Urns  ejc  plains  it :  **  Tbe  orb  of  the  attracting  power 
*F^-  which  is  in  tbe  moon,  is  extended  as  far  as  tbe  earth ) 
and  draws  tbe  waters  under  the  tonrid  zone,  acting 
iipoo  places  where  it  is  vertical,  insensibly  on  confined 
seas  and  bays,  but  sensibly  on  the  ocean,  whose  beds  are 
large,  and  where  tbe  waters  have  the  liberty  of  recipro- 
cation, that  is,  of  rising  and  falling.^'  And  in  tbe  70th 
page  of  bis  LwiMr  Attronrnny-"^^^  But  the  cause  of  tbe 
tides  of  the  sea  appears  to  be  tbe  bodies  of  tbe  sun  and 
noon  drawing  tbe  waters  of  tbe  sea*'*  This  hint  being 
given,  the  immortal  Sir  Isaac  Newton  improved  it,  and 
wrote  so  amply  on  tbe  subject,  as  to  make  the  theory  of 
the  tides  in  a  manner  quite  his  own,  by  discoverins  tbe 
cause  of  tlieir  rising  on  the  side  of  the  earth  opposite  to 
tbe  moon*  For  Kepler  believed  that  the  presence  of 
the  moon  occasioned  an  impulse  which  caused  another 
in  her  absence. 

It  has  been  already  observed,  that  tbe  poWer  ofgra* 
vity  diminishes  as  tbe  square  of  tbe  distance  increases ; 
and  therefore  the  waters  at  Z  on  the  side  of  the  earth 
.  t^^  ABCDEFGH  next  the  moon  M,  are  more  attracted 
than  the  central  parts  of  the  earth  O  by  tbe  moon,  and 
tbe  central  parts  are  more  attracted  by  her  than  tbe  wa- 
ters on  tbe  opposite  side  of  the  earth  at  n :  and  therefore 
tbe  distance  between  the  earth's  centre  and  the  waters 
on  its  surface  under  and  opposite  to  the  moon  will  be 
increased.  For,  let  there  be  three  bodies  at  H,  O,  and 
D :  if  they  are  all  equally  attracted  by  the  body  M, 
they  will  all  move  equally  fast  towards  it,  their  mutual 
distances  from  each  other  continuing  tbe  same*  If  the 
attraction  of  M  is  unequal,  then  that  body  which  is 
most  strongly  attracted  will  move  fastest,  and  tbis  will 
increase  its  distance  from  tbe  other  body.  Thereforei 
by  the  law  of  gravitation,  M  will  atti»ct  H  more 
strongly  than  it  does  O,  by  which  the  distance  between 
H  and  O  will  be  increased  ;  and  a  spectator'on  O  will 
perceive  H  rising  higher  toward  Z.  In  like  manner, 
O  being  more  strongly  attracted  than  D,  it  will  move 
farther  towards  M  than  D  does  i  conseqoentlyi  the  di- 
stance between  O  and  D  will  be  increased  \  and  a  spec- 
tator on  O,  not  perceiving  h\s  own  motion,  will  see  D 
receding  farther  from  him  towards  n  ;  all  effects  and 
appearances  being  the  same,  whether  D  recedes  from 
O,  or  O  from  D. 
Suppose  now  there  is  a  number  of  bodies,  as  A,  B, 
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C,  D,  E,  F,  O,  H,  placed  rotind  0,  so  as  to  form  a  flex- 
ible or  fluid  ring :  then,  as  tbe  whole  is  attracted  to- 
wards M,  tbe  parts  at  H  and  D  will  have  their  di- 
stance from  O  increased  \  whilst  the  parts  at  B  and  F 
being  neatly  at  the  same  distance  from  M  as  O  is,  tbetse 
parts  will  not  recede  from  one  another }  but  rather,  by 
the  oblique  attraction  of  M,  they  will  approach  nearer 
to  O.  Hence  the  fluid  ring  will  form  itself  into  an 
ellipse  ZIBL  n  KFNZ,  whose  longer  axis  n  OZ  pro- 
duced will  pass  through  M,  and  its  shorter  axis  BOF 
will  terminate  in  B  and  F*  Let  the  ring  be  filled  with 
fluid  particles,  so  as  to  form  a  sphere  round  O ;  then, 
as  the  whole  moves  towards  M ,  the  fluid  sphere  beiui^ 
lengthened  at  Z  and  is,  will  assume  an  oblong  or  oval 
form.  If  M  is  tbe  moon,  O  the  earth's  centre,  ABC 
D£FGH  tbe  sea  covering  tbe  earth's  surface,  it  is  evi- 
dent, by  tbe  above  reasoning,  that  whilst  the  earth  by 
its  gravity  falls  towards  the  moon,  tbe  water  directly^ 
below  her  at  B  will  swell  and  rise  gradually  towards 
her ;  also  the  water  at  D  will  recede  from  tbe  centre 
[strictly  speaking,  the  centre  recedes  from  D],  and 
rise  on  the  opposite  side  of  the  earth  \  whilst  the  water 
at  B  and  F  is  depressed,  and  falls  below  tbe  former  le- 
vel. Hence,  as  tbe  earth  turns  round  its  axis  from  the 
moon  to  tbe  moon  again  in  24^  boors,  there  will  be  two 
tides  of  flood  and  two  of  ebb  in  that  time,  as  we  find  by 
experience. 

As  tbis  explanation  of  the  ebbing  and  flowing  of  tbe 
sea  is  deduced  from  tbe  earth's  constantly  falling  to 
wards  the  moon  by  the  power  of  gravity,  some  may 
find  a  difficulty  in  conceiving  how  this  is  possible,  when 
the  moon  is  full,  or  in  opposition  to  the  sun  \  since  the 
earth  revolves  about  the  sun,  and  must  continually  fall 
towards  it,  and  therefore  cannot  fall  contrary  ways  at 
the  same  time !  or  if  the  earth  is  constantly  falling  to- 
wards the  moon,  they  must  come  together  at  last.  To 
remove  tbis  difficulty,  let  it  be  considered,  that  it  is  not 
the  centre  of  the  earth  that  describes  the  annual  orbit 
round  tbe  snn,  but  tbe  (e)  common  centre  of  gravity 
of  the  earth  and  moon  together  j  and  that  whilst  the 
earth  is  moving  round  the  sun,  it  also  describes  a  circle 
round  that  centre  of  gravity ;  going  as  many  times 
round  it  in  one  revolution  about  tbe  sun  as  there  are 
lunations  or  courses  of  the  moon  round  the  eaitb  in  a 
year:  and  therefore  tbe  earth  is  constantly  falling  to- 
wards tKe.moon  from  a  tangent  to  the  circle  it  describes 
round  the  said  common  centre  of  gravity.  Let  M  be  Fig.  150. 
the  moon,  TW  part  of  tbe  moon's  orbit,  and  C  the 
centre  of  gravity  of  tbe  earth  and  moon  \  whilst  the 
moon  goes  round  her  orbit,  the  centre  of  the  earth  de- 
scribes the  circle  dg e  round  C,  to  which  circle gak 
is  a  tangent ;  and  therefore  when  tbe  moon  has  /gone 
from  M  to  a  little  past  W,  the  earth  has  moved  from 
g  to  ef  and  in  that  time  has  fallen  towards  the  moon, 
from  the  tangent  at  a  to  e :  and  so  on,  round  the  whole 
circle* 

The  sun's  influence  in  raising  the  tides  is  but  small 
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(e)  This  centre  is  as  much  nearer  the  earth's  centre  than  tbe  moon's  as  the  earth  is  heavier,  or  contains  a  great- 
er quantity  of  matter  than  the  moon,  namely,  about  40  times.     If  both  bodies  were  suspended  on  it,  they  would 

hang  in  equiUbrio.     So  that  dividing  240,000  miles,  the  moon's  distance  from  the  earth's  centre,  by  40,  **- 

cesa  of  tbe  earth's  weight  above  tbe  moon's,  the  quotient  will  be  6000  miles,  which  is  the  distance  of  the  1 
centre  of  gravity  of  the  earth  and  moon  from  the  earth's  centre. 


the  ex- 
common 
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Theory  of  in  coin|iari8oii  of  the  muon^s ;  for  though  the  eartb^s 

IToiTersal  diameter  bears  a  considerable  proportion  to  it8  distance 

GraTita-  from  the  moon,  it  is  next  to  nothing  when  compared 

*  to  its  distance  from  the  sun.     And  therefore  the  differ- 
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^02  CQce  of  the  sou's  attraction  on  the  sides  of  the  earth 
Inffuence  of  under  and  opposite  to  him,  is  much  less  than  the  differ- 
the  son  in  ence  of  the  moon's  attraction  on  the  sides  of  the  earth 
^cf?^  under  and  opposite  to  her  j  and  therefore  the  moon 
must  raise  the  tides  much  higher  than  they  can  be 
403  raised  by  the  sun. 
Why  they  Qn  this  theory,  the  tides  ought  to  be  highest  direct- 
lii^hett  ^^  under  and  opposite  to  the  moon  j  that  is,  when  the 
when  the  inoon  is  due  north  and  south.  But  we  find,  that  in 
moon  if  in  open  ?eas,  where  the  water  flows  freely,  the  moon  M 
the  roeri-  ig  generally  past  the  north  and  south  meridian,  as  at  p, 
^**°*  when  it  is  high  water  at  Z  and  at  n.     The  reason  is 

obvious :  for  though  the  moon's  attraction  was  to  cease 
altogether  when  she  was  past  the  meridian,  yet  the  mo- 
tion of  ascent  communicated  to  the  water  before  that 
time  would  make  it  continue  to  rise  for  some  time  af- 
ter ;  much  more  mu^t  it  do  so  when  the  attraction  is 
only  diminished  j  as  a  little  impulse  given  to  a  moving 
hall  will  cause  it  still  to  move  farther  than  otherwise  it 
could  have  done ;  and  as  experience  shows  that  the  day 
is  hotter  about  three  in  the  afternoon,  than  when  the 
sun  is  on  the  meridian,  because  of  the  increase  made  to 
the  heat  already  imparted. 

The  tides  answer  not  always  to  the  same  distance  of 
the  moon  from  the  meridian  at  tlie  same  places ;  but 
are  variously  affected  by  the  action  of  the  sun,  which  . 
brings  them  on  sooner  when  the  moon  is  in  her  first 
and  third  quarters,  and  keeps  them  back  later  when  she 
is  in  her  second  and  fourth :  because,  in  the  former 
case,  the  tide  raised  bv  the  sun  alone  would  be  earlier 
than  the  tide  raised  by  the  moon  :  and,  in  the  latter 
case  later. 

Tlid  moon  goes  round  the  earth  in  an  elliptic  orbit ; 
and  therefore,  in  every  lunar  month,  she  approaches 
nearer  to  the  earth  than  her  mean  distance,  and  recedes 
farther  from  it.  When  she  is  nearest,  she  attracts 
strongest,  and  so  raises  the  tides  most :  the  contrary 
happens  when  she  is  farthest,  because  of  her  weaker  at- 
traction. When  both  luminaries  are  in  the  equator, 
and  the  moon  in  perigee,  or  at  her  least  distance  from 
the.  earth,  she  raises  the  tides  highest  of  all,  especially 
at  her  conjunction  and  opposition  ^  both  because  the 
equatorial  parts  have  the  greatest  centrifugal  force  from 
their  describing  the  largest  circle,  and  from  the  concur- 
ring actions  of  the  sun  and  moon.  At  the  change,  the 
attractive  forces  of  the  sun  and  moon  being  united, 
they  diminish  the  gravity  of  the  waters  under  the  moon, 
and  their  gravity  on  the  opposite  side  is  diminished  by 
means  of  a  greater  centrifugal  force.  At  the  full, 
whilst  the  moon  raises  the  tide  under  and  opposite  to 
her,  the  snn,  acting  in  the  same  line,  raises  the  tide  un- 
der and  opposite  to  him  ;  whence  their  conjoint  efi'ect  is 
the  same  as  at  the  change  *,  and,  in  both  cases,  occasion 
what  we  call  the  Spring  Tides.  But  at  the  quarters  the 
sun's  action  on  the  waters  at  O  and  H  diminishes  the 
effect  of  the  moon's  action  on  the  waters  at  Z  and  N  ^ 
so  that  they  rise  a  little  under  and  opposite  to  the  sun 
at  O  and  H,  and  fall  as  much  under  and  opposite  to 
the  moon  at  Z  and  N ;  making  what  we  tall  the  Neap 
T/V/cJ,  because  the  sun  anil  moon  then  act  cross- wise  to 
each  other.     But  these  tides  happen  not  till  some  lime 
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after ;  because  in  this,  as  in  other  cases,  the  actions  do  Thcw 
not  produce  the  greatest  effect  when  they  are  at  the  Dtitvel 
strongest,  but  some  time  -afterward.  ^f  ^ 

The  sun  being  nearer  the  earth  in  winter  than  in  ^    *"* 
summer,  is  of  course  nearer  to  it  in  February  and  Oc-        ^ 
toher  than  in  March  and  September^  and  therefore 
the  greatest  tides  happen  not  till  some  time  after  the 
autumnal  equinox,  and  return  a  little  before  the  ver* 
nal. 

The  sea,  being  thns  pnt  in  motion,  would  continoe 
to  ebb  and  flow  several  times,  even  though  the  sun 
and  moon  were  annihilated,  or  their  infloenoe  should 
cease ',  as,  if  a  bason  of  water  were  agitated,  the  Wa* 
ter  would  continue  to  move  fdv  some  time  after  the 
bason  was  left  to  stand  still }  or,  like  a  pendulum, 
which,  having  been  put  in  motion  by  the  hand,  con* 
tinues  to  make  several  vibrations  without  any  new  inn 
pulse. 

When  the  moon  is  in  the  equator,    the  tides  are 
equally  high  in  both  parts  of  the  lunar  day,  or  time  of 
the  moon's  revolving  from  the  meridian  to  the  meridian 
again,  which  is  24  hours  50  minutes.      But  as  the 
moon  declines  from  the  equator  towards  either  pole, 
the  tides  are  alternately  higher  and  lower  at  places  bav* 
ing  north  or  south  latitude.     For  one  of  the  highest 
elevations,  which  is  that  under  the  moon,  follows  her 
towards  the  pole  to  which  she  is  nearest;  and  the  other 
declines  towards  the  opposite  pole  ;  each  elevation  d^ 
scribing  parallels  as  far  distant  from  the  equator,  on 
opposite  sides,  as  the  moon  declines  from  it  to  either 
side  ;  and  consequently  the  parallels  described  by  these 
elevations  of  the  water  are  twice  as  many  degrees  from 
one  another  as  the  moon  is  from  the  equator  j  increa- 
sing their  distance  as  the  moon  increases  her  declina- 
tion, till  it  i>e  at  the  greatest,  when  the  said  parallels 
are,  at  a  mean  state,  47  degrees  from  one  another :  and 
on  that  day,  the  tides  are  roost  unequal  in  their  heights. 
As  the  moon  returns  towards  the  equator,  the  parallels 
described  by  the  opposite  elevations  approach  towards 
each  other,  until  the  moon  comes  to  the  equator,  and 
then  they  coincide.      As  the  moon  declines  towards 
the  opposite  pole,  at  eqnal  distances,  each  elevation  de- 
scribes the  same  parallel  in  the  other  part  of  the  lunar 
day,  which   its   opposite   elevation   described    before. 
Whilst  the  moon  has  north  declination,  the  greatest 
tides  in  the  northern  hemisphere  are  when  she  is  above 
the  horizon  ^  and  the  reverse  whilst  her  declination  is 
south.     Let  N£SQ  be  the  earth,  NSC  its  axis,  £Q  pig.  x 
the  equator,  T  gs  the  tropic  of  Cancer,  t  ^  the  tro- 151,  i 
pic  of  Capricorn,  a  h  the  arctic  circle,  cJ  the  antarctic, 
N  the  north  pole,  S  the  south  pole,  M  the  moon,  F 
and  G  the  two  eminences  of  water,  whose  lowest  parts 
are  at  a  and  </,  at  N  and  S,  and  at  b  and  r,  always  90 
degrees  from  the  highest.     Now,  when  the  moon  is  in 
her  greatest  north  declination  at  M,  the  highest  eleva* 
tion  G  uuder  her  is  on  the  tropic  of  Cancer  T  sa^, 
and  the  opposite  elevation  F  on  the  tropic  of. Capri- 
corn t  \^  J  and  these  two  elevations  describe  the  tropics 
by  the   earth's  diurnal    rotation.     All   places   in   the 
northern  hemisphere  ENQ  have  the  highest  tides  when 
they  come  into  the  position  ^  SB  Qf  under  the  moon ; 
and  the  lowest  tides  when  the  earth's  diurnal  rotation 
carries  them  into  the  position  a  T£,  on  the  side  oppo- 
site the  moon  9  the  reverse  happens  at  the  same  tinoe 
in  the  southern  hemisphere  ESQ,  as  is  evident  to  si^ht. 
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iorj  of  The  axis  of  the  tides  aCd  had  now  its  poles  a  and  d 
tTer»l  (being  always  90  degrees  from  the  highest  elevations) 
^!!!^  in  the  arctic  and  antarctic  circles  ^  and  therefore  it  is 
plain,  that  at  these  circles  there  is  but  one  tide  of  flood, 
and  one  of  ebb,  in  the  lunar  daj.  For,  when  the  point 
a  revolves  half  round  to  6  in  1 2  lunar  hours,  it  has  a 
tide  of  flood  ;  but  when  it  comes  to  the  same  point  a 
again  in  1 2  hours  more,  it  has  the  lowest  ebb.  In  seven 
days  afterward,  the  moon  M  comes  to  the  equinoctial 
circle,  and  is  over  the  equator  EQ,  when  both  elevations 
describe  the  equator^  and  in  both  hemispheres,  at  equal 
distances  from  the  equator,  the  tides  are  equally  high  in 
both  parts  of  the  lunar  day.  The  whole  phenomena 
being  reversed,  when  the  moon  has  south  declination,  to 
what  they  were  when  her  declination  was  north,  require 
no  farther  description. 

In  the  three  last-mentioned  figures,  the  earth  is  or- 
thographical! y  projected  on  the  plane  of  the  meridian  j 
bat  in  order  to  describe  a  particular  phenomenon,  we 
now  project  it  on  the  plane  of  the  ecliptic.  Let 
HZON  be  the  earth  and  sea,  FED  the  equator,  T 
the  tropic  of  Cancer,  C  the  arctic  circle,  F  the  north 
pole,  and  the  cnrves,  i,  2,  3,  &c.  24  meridians  or 
hour  circles,  intersecting  each  other  in  the  poles  : 
AGM  is  the  moon's  orbit,  S  the  sun,  M  the  moon,  Z 
the  water  elevated  nnder  the  moon,  and  N  the  opposite 
equal  elevation.  As  the  lowest  parts  of  the  water  are 
always  90  degrees  from  the  highest,  when  the  moon  is 
m  either  of  the  tropics  (as  at  M),  the  elevation  Z  is  on 
the  tropic  of  Caprieorn,  and  the  opposite  elevation  N  on 
the  tropic  of  Cancer ;  the  low- water  circle  HCO 
touches  the  polar  circles  at  C  ^  and  the  high-water  cir- 
cle ETP  6  goes  over  the  poles  at  P,  and  divides  every 
parallel  of  latitude  into  two  equal  segments.  In  this 
case,  the  tides  upon  every  parallel  are  alternately  higher 
and  lower ;  but  they  return  in  equal  times  :  the  point 
T,  for  example,  on  the  tropic  of  Cancer,  (where  the 
depth  of  the  tide  is  represented  by  the  breadth  of  the 
dark  shade)  has  the  shallower  tide  of  flood  at  T  than 
when  it  revolves  half  round  from  thence  to  6,  according 
to  the  order  of  the  numeral  figures ;  but  it  revolves  as 
soon  from  6  to  T  as  it  did  from  T  to  6.  When  the 
moon  is  io  the  equinoctial,  the  elevations  Z  and  N  are 
transferred  to  the  equator  at  O  and  H,  and  the  high 
and  low-water  circles  are  got  into  each  other's  former 
laces;  in  whicli  case  the  tides  retuiii  in  unequal  timesr, 
ut  are  equally  high  in  both  parts  of  the  lunar  day;  for 
a  place  at  i  (under  D)  revolving  as  formerly,  goes 
soooer  from  i  to  11  (under  F)  than  from  11  to  i,  be- 
cause the  parallel  it  describes  is  cut  into  unequal  seg* 
ments  by  the  hfgli-water  circle  HCO :  but  the  points 
1  and  1 1  being  equidistant  from  the  pole  of  the  tides 
at  C,  which  is  directly  ouder  the  pole  of  the  moon's  of- 
btc  MGA,  the  elevations  are  equally  high  in  both  parts 
of  the  day. 

And  thus  it  appears,  that  as  the  tides  are  governed 
lae  use  by  the  moon,  they  must  turn  on  the  axis  of  the  moon's 
^i|  ^  orbit,  which  is  inclined  234  degrees  to  the  earth's  axis 
at  a  mean  state :  and  therefore  the  poles  of  the  tides 
most  be  so  many  degrees  from  the  poles  of  the  earth, 
or  in  opposite  points  of  the  polar  circles,  going  round 
these  circles  in  every  lunar  day.  It  is  true,  that  ae- 
cordlti^  to  fi^.  T53.  when  the  moon  is  vertical  to  the 
equator  £CQ,  the  poles  of  the  tides  seem  to  fall  in 
with  the  polee  of  the  world  N  and  S :  bat  ithen  w6 
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consider  that  FGH  18  under  the  moon's  orblt^  It  will  Theory  of 
appear,  that  when  the  moon  is  over  H,  in  the  tropic  of  UiuTerul 
Capricorn,  the  north  pole  of  the  tides  (which  can  be  no  ^^^l^ 
more  than  90  degrees  from  nnder  the  moon)  must  be  at 
C  in  the  arctic  circle,  not  at  P  the  north  pole  of  the 
earth  ;  and  as  the  moon  ascends  from  H  to  G  in  her  or- 
bit, the  north  pole  of  the  tides  roust  shift  from  c  to  a  in 
the  arctic  circle,  and  the  south  poles  aa  mucb  in  the 
antarctic. 

It  is  not  to  be  doubted,  but  that  the  earth's  quick 
rotation  brings  the  poles  of  the  tides  nearer  to  the  polee 
of  the  world  than  they  would  be  if  the  earth  were  at 
rest,  and  the  moon  revolved  about  it  only  once  a- 
month  ;  for  otherwise  the  tides  would  be  more  unequal 
in  their  height  and  times  of  their  returns,  than  we  find 
they  are.  But  how  near  the  earth's  rotation  may 
bring  the  poles  of  its  axis  and  those  of  the  tides  to- 
gether, or  how  far  the  preceding  tides  may  affect  those 
which  follow,  so  as  to  make  them  keep  up  nearly  to 
the  same  heights  and  times  of  ebbing  and  flowing,  is  a 
problem  more  fit  to  be  solved  by  observation  than  by. 
theory. 

Those  who  have  opportunity  to  make  observations,., 
and  choose  to  satisfy  themselves  whether  the  tides  are 
really  affected  in  the  above  manner  by  the  different  po- 
sitions of  the  moon,  especially  as  to  the  unequal  times 
of  their  return,  may  take  this  general  rule  for  know- 
ing when  they  ought  to  be  so  affected.      When  the 
earth's  axis  inclines  to  the  moon,  the  northern  tides,  if 
not  retarded  in  their  passage  through  shoals  and  chan- 
nels, nor  affected  by  the  winds,  ought  to  be  greatest 
when  the  moon  is  above  the  horizon,  least  when  she  is 
below  it,  and  quite  the  reverse  when  the  earth's  axis 
declines  from  her ;  hut  in  both  cases,  at  equal  inter- 
vals of  time.     When  the  earth's  axis  inclines  sidewiae 
to   the  moon,  both  tides  are  equally  high,   but  they 
happen  at  unequal  intervals  of  time.    In  every  lunation 
the  earth's  axis  inclines  once  to  the  moon,  once  from 
her,  and  twice  sidewise  to  her,  as  it  does  to  the  sun 
every  year ;  because  the  moon  goes  round  the  ecliptic  - 
every  month,  and  the  sun  but  once  in  a  year.     In  sum- 
mer, the  earth's  axis  inclines  towards  the  moon  when 
new ;  and  therefore  the  day-tides  in  the  north  ought  to 
be  highest,  and  night-tides  lowest,  about  the  change  : 
at  the  full,  the  reverse.     At  tlie  quarters,  they  ought 
to  be  equally  high,  hut  unequal  in  their  returns :  be- 
cause the  earth's  axis  then  inclines  sidewise  to  the 
moon.     In  winter,  the  phenomena  are  the  same  at  full 
moon  as  in  summer  at  new*     In  autumn  the  earth'a 
axis  inclines  sidewise  to  the  moon  when  new  and  full  ^ 
therefore  the  tides  ought  to  be  equally  high  and  uneven 
in  their  returns  at  these  times*   At  the  first  quarter,  the 
tides  of  flood  should  be  least  when  the  moon  is  above  the 
horizon,  greatest  when  she  is  below  it)  and  the  reverse 
at  her  third  quarter.     In  spring,  the  phenomena  pf  the 
first  quarter  answer  to  those  of  the  third  quarter  in  au- 
tumn J  and  vice  versa.    The  nearer  any  tide  is  to  either 
of  the  seasons,  the  mone  the  tides  partake  of  the  pheno- 
mena of  these  seasons  ;  and  in  the  middle  between  any 
two*  of  them 'the  tides  are  at  a  mean  state  between  those, 
of-  botii. 

]»  open  seas,  the  tides  rise  but  to  very  small  heigh t« 
in  proportion  to  what  they  do  in  wide-moothed  rivers, 
opening  in  the  direction  of  the  stream  of  tide.  For  in 
channels  growing  narrower  gradually,  the  water  is  ao. 
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Theory  of  cuiDUlateit  bj  ike  opposition  of  the  contracting  bank  $ 

Uaitcnal  like  a  gentle  windy  little  felt  on  an  open  plain,  but 

Gniriu.  strong  and  brisk  in  a  street )  especially  if  the  wider  end 

^^'   J  of  the  street  be  next  the  plain,  and  in  tbe  way  of  (be 

40^      wind. 

Tbe  tides  are  so  retarded  In  their  passage  through 
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ties  ortidei||{£p^reQt  shoals  and  channels,  and  otherwise  so  various- 
iKK^onnud  1^  affected  by  striking  against  capes  and .  headlands, 
that  to  different  places  tbej  happen  at  all  distances  of 
the  moon  from  the  meridian,  con^quently  at  all  boors 
of  tbe  lunar  day*  The  tide  propagated  by  the  moon 
in  the  German  ocean,  when  she  is  three  boars  past  the 
meridian,  takes  la  hours  to  come  from  thence  to 
London  bridge,  where  it  arrives  by  the  time  that  a 
new  tide  is  raised  in  tbe  ocean.  And  therefore,  when 
the  moon  has  north  declination,  and  we  should  expect 
tbe  tide  at  London  to  be  greatest  when  the  mood  is 
above  tbe  horizon,  we  find  it  is  least ;  and  the  contra- 
ry when  she  has  south  declination.  At  several  places 
it  is  high  water  three  hours  before  the  moon  comes  to 
the  meridian  \  but  that  tide  which  the  moon  pushes  as  it 
,  were  before  her,  is  only  the  tide  opposite  to  that  which 

was  raised  by  her  when  she  was  nine  hours  past  the  op- 
posite meridian. 

There  are  n6  tides  in  lakes,  because  tbry  are  gene- 
rally so  small,  that  when  the  moon  is  vertical  she  at- 
tracts every  part  of  them  alike,  and  therefore  by  ren- 
dering all  the  water  equally  light,  no  part  of  it  can  be 
raised  higher  than  another.  Tbe  Mediterranean  and 
Baltic  seas  have  very  small  elevations,  because  the  inlets 
by  which  they  communicate  with  the  ocean  are  so  nar- 
row, that  they  cannot,  in  so  short  a  time,  receive  or  dis- 
charge enough  to  raise  or  sink  their  surfaces  sensibly. 

For  a  more  complete  discussion  of  this  important  sub- 
ject, we  refer  the  reader  to  the  article  Tide. 
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Bect.  IX.  Of  the  Precession  of  the  EquinoKes^  and  the 
Nutation  of  the  Earth^s  Axis, 

It  now  remains  to  consider  the  precession  of  the  equi- 
noctial points,  with  its  equations,  arising  from  the  nut»^ 
tion  of  the  earth's  axis  as  a  physical  phenomenon,  and 
to  endeavour  to  account  for  it  upon  those  mechanical 
principles  which  have  so  happily  explained  all  the  other 
phenomena  of  the  celestial  motions. 

This  did  not  escape  the  penetrating  eye  of  Sir  Isaac 
Newton  ;  and  be  quickly  found  it  to  be  a  consequence, 
and  tbe  most  beantiful  proof,  of  tbe  universal  gravitation 
of  all  matter  to  all  matter  ^  and  there  is  no  part  of  his 
immortal  work  where  his  sagacity  and  fertility  of  re- 
source shine  more  conspicuously  than  in  this  investiga^ 
iion.  It  must  be  acknowledged,  however,  that  New- 
ton's investigation  is  only  a  shrewd  guess,  founded  on 
assumptions,  of  which  it  Would  be  extremely  diflBcult  to 
demonstrate  either  the  truth  or  falsity,  and  which  requir- 
ed tbe  genius  of  a  Newton  to  pick  out  in  such  a  conn 
piication  of  abstruse  circumstances.  The  subject  baa 
occupied  the  attention  of  the  first  mathematicians  of 
lElurbpe  since  bis  time  ^  and  is  still  considered  as  tbe 
most  curious  and  difficult  of  all  mechanical  problems. 
The  most  elaborate  and  accurate  dissertations  on  the 
precession  of  the  equinoxes  are  those  of  Sylvabella  and 
Walme»ly,  in  the  Philosophical  Transactions,  published 
about  the  year  1754,  that  of  Thomas  Simpson,  publish- 
ed in  his  Miscellaneous  Tracts )  that  of  Father  Fri&ius, 
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in  the  MeoMirs  of  the  Berlin  Academy,  %ni  mfterwards,  Tka^i 
with  great  improvements,  in  his  Cosmographia  }  that  of  ^J^^^ 
£uler  in  the  Memoirs  of  Berlin  j  that  of  D'Alembert  in 
a  separate  dissertation  \  and  that  of  De  la  Grmnge  00  the 
Libration  of  tbe  Moon,  which  obtained  the  prize  in 
the  Academy  of  Paris  in  1769.    We  think  tbe  disserta- 
tion of  Father  Frisios  the  most  perspicuous  of  them  all^ 
being  conducted  in  the  method  of  geometrical  analysis  j 
whereas  most  of  the  others  proceed  in  the  fluxiooaiy 
and  symbolic  method,  which  is  frequently  deficient  ia 
distinct  notions  of  the  quantities  under  ooosideration, 
and  therefore  does  not  give  us  tbe  same  jperspicnoos 
conviction  of  the  truth  of  the  results.    Li  a  work  like 
ours,  it  is  impossible  to  do  justice  to  the  problem,  with- 
out entering  into  a  detail  which  would  be  thoogbt  ex*' 
tremely  disproportioned  to  the  subject  by  tbe  genera- 
lity  of  our  readers.    Yet  those  who  have  the  occeasary 
preparation  of  mathematical  knowledge,  and  wish  to  un- 
derstand the  subject  fully,  will  find  enough  here  to  nvt 
them  a  very  distinct  notion  of  it  j  and  in  the  article  ao- 
TATIOK,  they  will  find  the  fundamental  theorems,  which 
will  enable  them  to  carry  on  the  investigation.   We  shaU 
first  give  a  short  sketch  of  Newton's  investigation,  which 
is  of  the  most  palpable  and  popular  kind,  aod  ia  highly 
Valuable,  not  only  for  its  ingenuity,  bnt  also  because  it 
will  give  onr  nnleamed  readers  distinct  and  aatiafisctory 
conceptions  of  the  chief  circumstances  of  the  whole  phe- 
nomena, g^ 

Let  8  (fig.  154.)  be  the  sun,  E  the  earth,  and  M  theftadtf 
moon,  moving  in  the  orbit  NMCDii,  which  cuta  they**^' 
plane  of  tbe  ecliptic  in  tbe  line  of  the  nodes  N  is, 
has  one  half  raised  above  it,  as  represented  in  the  figure, 
the  other  half  being   hid  below  the  ecliptic.      Sop- 
pose  this  orbit  folded  down ;  it  will  coincide  with  the 
ecliptic  in  tbe  circle  VI  mc  dn^    Let  £X  represent  the 
axis  of  this  orbit,  perpendicular  to  its  plane,  and  there- 
fore inclined  to  the  ecliptic.    Since  the  moon  gravitates 
to  the  son  in  tbe  direction  MS  which  is  all  above  tbe 
ecliptic,  it  is  plain  that  this  gravitation  has  a  tendency 
to  draw  the  moon  towards  the  ecliptic*      Suppose  this 
force  to  be  snch  that  it  would  draw  the  moon  down 
from  M  to  f  in  the  time  that  she  would  have  moved 
from  M  to./,  in  the  tangent  to  her  orbit.     By  the 
bination  of  these  motlobs,  the  moon  will  desert  her 
hit,  and  describe  the  line  M  r,  which  makes  the  diagonal 
of  tbe  parallelogram  ;  and  if  no  farther  action  of  the  son 
be  supposed,  she  will  describe  another  orbit  M  )  ai',  lying 
between  the  orbit  MCD  n  and  tbe  ecliptic,  and  she  will 
come  to  tbe  ecliptic,  and  pass  through  it  in  a  point  fi', 
nearer  to  M  than  n  is,  which  was  tbe  former  place  of  her 
descending  node.  By  this  change  of  orbit,  the  line  EX 
will  no  longer  be  perpendicular  to  it )  but  there  will  be 
another  line  £  «,  which  will  noir  he  perpendicular  to 
4he  new  orbit.     Also  the  moon,  moving  from  M  to  r, 
does  not  move  as  if  she  bad  come  from  the  ascending 
node  N,  hot  from  a  point  N  lying  beyond  it  ;  and  the 
line  of  the  nodes  of  the  orbit  in  this  new  position  ii 
N'fi.     Also  the  angle  MN'  m  is  less  than  the  angis 
MNm. 

Thus  the  nodes  shift  their  places  in  a  direction  op- 
posite to  that  of  her  motion,  or  move  to  the  westward ; 
the  axis  of  tbe  orbit  changes  its  position,  and  the  orbit 
itself  changes  its  inclination  to  the  ecliptic.  These 
momentary  changes  are  different  in  different  parts  of 
the  orbit,  accord!  ug  to  the  position  of  the  line  of  the 

nodes. 
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ryoT  nodes.  Sometimes  the  inclination  of  the  orhit  is  in- 
■nml  creased,  and  aometimea  the  nodes  move  to  the  eastward. 
But,  in  general,  the  inclination  increases  from  the  time 
^  that  the  nodes  are  in  the  line  of  syzigee,  till  they  get  in- 
to qaadrature,  after  which  it  diminishes  till  the  nodes 
are  again  in  syzigee.  The  nodes  advance  only  while 
tliey  are  in  the  octants  after  the  quadratures,  and  while 
the  moon  passes  from  qnadrature  to  the  node,  and  they 
recede  in  all  other  situations.  Therefore  the  recess  ex- 
ceeds the  advance  in  every  revolution  of  the  moon  round 
the  earth,  and,  on  the  whole,  they  recede. 

What  has  been  said  of  one  moon,  would  be  true  of 
each  of  a  continued  ring  of  roooos  surrounding  the 
earthy  and  they  would  thus  compose  a  flexible  ring, 
which  would  never  be  flat,  but  waved,  according  to  the 
difference  (both  in  kind  and  degree)  of  the  disturbing 
forces  acting  on  its  different  parts.  But  suppose  these 
noons  to  cohere,  and  to  form  a  rigid  and  flat  ring,  no- 
thing would  remain  in  this  ring  but  the  excess  of  the  con- 
trary tendencies  of  its  different  parts.  Its  axis  wooM  be 
perpendicular  to  its  plane,  and  its  position  in  any  moment 
will  be  the  mean  position  of  all  the  axes  of  the  orbits  of 
each  part  of  the  flexible  ring  ^  therefore  the  nodes  of 
this  rigid  ring  will  continually  recede,  except  when  the 
plane  of  the  ring  passes  through  the  sun,  that  is,  wbeiF 
the  nodes  are  in  syzigee  ^  and  (says  Newton)  the  mo> 
tion  of  these  nodes  will  be  (he  same  with  the  mean  mo*. 
tion  of  the  nodes  of  the  orbit  of  one  moon.  The  in* 
dination  of  this  ring  to  the  ecliptic  will  be  equal  to 
the  mean  inclination  of  the  moon^s  orbit  during  any  one. 
revolution  which  has  the  same  situation  of  the  node^^- 
It  will  therefore  be  least  of  all  when  the  nodes  are  in 
quadrature,  and  will  increase  till  they  are  in  syzigee^ 
and  then  diminish  till  they  are  again  m  quadrature. 

Suppose  this  ring  to  contract  in  dimensions,  the  dis- 
turbing forces  will  diminish  in  the  same  proportion,  and 
iathis  proportion  will  all  their  effects  diminish.     Sup* 
pose  its  notion  of  revolution  to  accelerate,  or  the  time 
of  a  revolution  to  diminish  ^  the  linear  effects  of  the  dis* 
tnrhiDg  forces  being  as  the  squares  of  the  times  of  their 
action,  and  their  angular  efl«cts  as  the  times,  those  efw 
rsrs  most  diminish  also  on  this  account  j  and  wr  can 
compute  what  those  errors  will  be  for  any  diameter  of 
the  ring,  and  for  any  period  of  its  revolution.    We  (Uin. 
teU,  tberelbre,  what  wooJd  be  the  motion  of  the  nodes, 
the  ebangpe  of  iaclination,  and  deviation  of  the  axis,  of  a 
riag  vrluch  would  toiiefi  the  sorfooe  of  the  earth,  and  ^ 
revolved  in  94  hours  ;  nay,  we  can  tell  what  these  mo- 
tions would  be,  should  this  rinsr  adhere  to  the  earth. 
They  most  be  much  less  than  if  the  ring  were  detachrd); 
for  the  disturbing  forces  of  the  ring  most  dcng  along 
with  it  the  whole  globe  of  tlie  earth.     The  quantity  of^ 
motion  which  the  disturbing  forces  would  have  produced 
in  the  riDg*  alone,  will  now  (says  Newton)  be  produced 
in  the  whole  mas&^  and  therefore  the  velocity  RMist  be. 
as  much  less  as  the  quantity  of  matter  is  greater :  Bill 
still  thia  can  be  computed. 

Now  there  is  such  a  ring  00  the  earth ;  for  the  earth 
is  not  a  sphere^  hut  an  elliptical  spheroid.  Sir  Isaac  New- 
ton therefore  engaged  in  a  computation  of  the  effects  of 
the  dlhtorbiog'  foree,  and  has  exbihked^  a  most  heautifo! 
ei^ample  of  mathematical  investigation.  He  first  asserts, 
that  tha  earth' /«MI  he  an  eUipfieal  spheroid^  whose  po* 
lar  axis  is. to  its  equatorial  diameter  as. 22.9  to  23P.. 
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Then  hedemonstrati*.?,  that  if  the  sine  of  the  inclina*  Tbrory  of 
tion  of  the  equator  be  called  sr,  and  if  t  be  the  num-  Universal 
her  of  days  (sidereal)  Jn  a  year,  the  annual  motion  of    Grmtiia- 

a  detached  ring  will  be  360®  X  ^ 


4^ 


He  then 


shows  that  the  effect  of  the  disturbing  force  on  this 
ring  is  to  its  eflfect  on  the  matter  of  the  same  ring,  dis- 
tributed in  the  form  of  an  elliptical  stratum  (but  still 
detached)  as  5  to  2  ;  therefore  the  motion  of  the  nodes 

will  be  360*^  X  ^^'~^',or  16' 16" 24'" annually.  He 

then  proceeds  to  show,  that  the  quantity  of  motion  in 
the  sphere  is  to  that  in  an  equatorial  ling  revolving  in 
the  same  time,  as  the  matter  in  the  sphere  to  the  mat- 
ter in  the  ring,  and  as  three  times  the  square  of  a  qua* 
drantal  arch  to  two  squares  of  a  diameter,  jointly  : 
Then  he  shows,  that  the  quantity  of  matter  in  the  ter- 
restrial sphere  is  to  that  in  the  protuberant  matter  of  . 
the  spheroid,  as  52900  to  461  (supposing  all  homoge- 
neous). From  these  premises  it  follows,  that  the  mo- 
tion of  16'  i6"  24'",  must  be  diminished  in  the  ratio  of 
10717  to  100,  which  reduces  it  to  9'^  07'"  annually. 
And  this  (he  says)  is  the  precession  of  the  eqn^noxes,^ 
occasioned  by  the  action  of  the  sun  ^  and  the  rest  of  the 
SOj'f  which  is  the  observed  precession,  is  owing  to  the 
action  of  the  moon,  nearly  five  times  greater  than  that 
of  the  sun.  This  appeared  a  great  difficulty :  for  the 
phenomena  of  the  tides  show  that  it  cannot  much  exceed 
twice  the  snn^s  force. 

Nothing  can  exceed  the  ingenuity  of  this  process.  His  deter- 
Justly  does  his  celebrated  and  candid  commentator,  Da^miaation 
niel  Bernoulli,  say  (in  his  Dissertation  on  the  Tides,  ^^«/®™» 
which  shared  the  prize  of  the  French  Academy  withJ^^^^^J^ 
M*Laurin  and  Euler),  that  Newton  saw  through  a  veil  earth  de- 
what  others  could  hardly  discover  w^th  a  microscope  aionstiated 
in  the  light  of  the  meridian  sun.     His  determination  of  ^  ^^*^ 
the  form  and  dimensions  of  the  earth,  which  is  the"^ 
foundation  of  the  whole  process,  is  not  offered  as  any 
thing  better  than  a  probable  guess,  in  re  difficiUima  ; 
and  it  has  been  since  demonstrated  with  geometrical 
rigour  by  M*Laurin. 

His  next  principle,  that  the  motion  of  the  nodes  of 
the  rigid  ring  is  equal  to  tlie  mean  motion  of  the  nodes 
of  the  moon,  has  been  most  critically  discussed  by  the 
first  mathematicians,  as  a  thing  which  could  neither  be 
proved  nor  refuted.  Frisius  has  at  least  shown  it  to 
be  a  mistake,  and  that  the  motion  of  the  nodes  of  the 
ring  is  double  the  mean  motion  of  the  nodes  of  a  single 
moon  \  and  that  Newton^s  own  principles  should  have 
produced  a  precession  of  18}  seconds  annually,  which  . 
removes  the  difficulty  formerly  mentioned. 

His  third  assumption,  that  the  quantity  of  motion  • 
of  the  ring  must  be  shared  with  the  included  sphere, 
was  acquiesced  in  by  all  his  commentators,  till  D^Alem- 
bert  and  Euler,  in  1749,  showed  that  it  was  not  the 
quantity  of  motion  round  an  axis  of  rotation  which  re- 
mained the  same,  but  the  quantity  of  momentum  or  ro- 
tatory effort.  The  quantity  of  motion  ii  the  product 
of  every  particle  by  its  velocity  j  that  is,  by  its  distance 
from  the  axis }  while  its  momentum,  or  power  of  pro- 
ducing rotation,  is  as  the  square  of  that  distance,  and  is  ^ 
to  be  had  by  taking  the  sum  of  each  particle  multiplied 
by  the  square,  of  its  distance  from  the  axis.     Since  the 
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Theory  of  eftrtli  iirflTei^  So  little  from  A  perfect  sphere,  this  makes 
UiiiverKiil  no  sensible  difference  in  the  result.  Il  will  increase  New- 
CirHVJtH-    ton's  precession  about  tbree-fourths  of  a  second. 
.    ^^"'  We  proceed   now  to  the  examination  of  this  pheno- 

^to  menon  upon  the  fundamental  principles  of  mechanics. 
Examina-  Because  the  mutual  gravitation  of  the  particles  of 
tion  of  the  matter  in  the  solar  system  is  in  the  inverse  ratio  of  the 
phcnorac.  squares  of  the  distance,  it  follows,  that  the  gravitations 
cewion  on"  ®f  ^^®  different  parts  of  the  earth  to  the  si^n  or  to  the 
mechanical  moon  are  unequal.  Th^  nearer  particles  gravitate  more 
prindples.  -thati  tbose  that  are  more  remote. 

Let  PQ/?  E  (fig.  1 55.)*  ^  *  meridional  section  of 
the  terrestrial  sphere,  and  ¥0  pq  the  section  of  the  in- 
9C]'ibed  sphere.  Let  CS  be  a  line  in  the  plane  of  the 
ecliptic  passing  through  the  sun,  so  that  the  angle  ECS 


Uoa. 


the  sun,  that  is,  to  determine  the  accumulated  eoei^y  xbcocyor 
of  the  disturbing  forces  on  all  the  protuberant  matter  of  Uoivmal 
the  spheroid.  Gratiu. 

Let  B  and  b  be  two  particles  in  the  ring  formed  by 
the  revolution  of  AQ,  and  so  situated,  that  they  are  at 
equal  distances  from  the  plane  NM  j  but  on  opposite 
sides  of  it.  Draw  BD,  h  </,  perpendicular  to  NM,  and 
FLG  perpendicular  to  LT* 

Then,  because  the  momentum,  or  power  of  produ- 
cing rotation,  is  as  the  force  and  as  the  distance  of  its 
line  of  direction  from  the  axis  of  rotation,  jointly,  tlie 
combined  momentum  of  tha  particles  B  and  ^,  will  be 
J',BD.DC-^,bd,d  Cf  (for  the  particles  B  and  h  are 
urged  in  contrary  directiana).  But  the  momeotom  of 
B  is/BF.DC+/FD.DC,  and  that  of  A  is/^.G.c/C— 


is  the  sun's  declination.    Let  NCM  be  a  plane  passing    /idG,dC  'y  and  the  combined  momentum  is  yiBF.D  </-^ 
through   the  centre  of  the  earth  at  right  angles  to  the    /.FD.DC+rfC,=  2/.BF.LF— a/.LT.TC. 
plane  of  the  meridian  PQ  p  E  j  NCM  will  therefore  be 


the  plane  of  illumination. 

In  consequence  of  the  unequal  gravitation  of  the  mat- 
ter of  the  earth  to  the  sun,  every  particle,  such  as  B,  is 
acted  on  by  a  disturbing  force  parallel  to  CS,  and  pro- 
portional to  BD,  the  distance  of  the  particle  from  the 
plane  of  illumination^  and  this  force  is  to  the  gravi- 
tation of  the  central  particle  to  the  sun,  as  three  times 
BD  is  to  CS,  the  distance  of  the  earth  from  the  sun. 

Let  AB  a  be  a  plane  passing  through  the  particle  B, 
parallel  to  the  plane  EQ  of  the  equator.  This  section 
of  the  earth  will  be  a  circle,  of  which  A  a  is  a  diameter, 
and  Q  q  will  be  the  diameter  of  its  section  with  the  in- 
sci-ibed  sphere.  These  will  be  two  concentric  circles, 
and  the  ring  by  which  the  section  of  the  spheroid  ex- 
ceeds the  section  of  the  sphere  will  have  AQ  for  its 
'breadth  ^  P^  is  the  axis  of  figure. 


Let  EC  be  presented  by  the  symbol 

OCorPC        -  -  - 

o« ^« 

EO  their  difference  rr  — —r- 

CL      . 

The  periphery  of  a  circle  to  radius  x 
The  disturbing  force  at  the  distance  i 

from  the  plane  NCM 
The  sine  of  declination  ECS 
The  cosine  of  ECS 


a 
b 


X 

n 
/ 

m 

It  is  evident,  that  with  respect  to  the  inscribed  sphere, 
the  disturbing  forces  are  completely  compensated,  for 
every  particle  has  a  corresponding  particle  in  the  ad- 
joining quadrant,  which  is  acted  on  by  an  equal  and 
ppposlte  force.  But  this  is  not  the  case  with  the  pro- 
tuberant matter  which  makes  up  the  spheroid.  The 
segments  NS  ^  n  and  MT  t  m  are  more  acted  on  than 
the  segments  'NT  I  n  and  MS  sm;  and  thus  there  is 
produced  a  tendency  to  a  conversion  of  the  whole 
earth,  round  'an  axis  passing  through  the  centre  C, 
perpendicular  to  the  plane  PQ  p  E.  We  shall  distin- 
guish this  motidn'from  all  others  to  which  the  spheroid 
may  be  subject,  by  ihe  name  Libratiok.  The  axis 
of  this  libration  is  always  perpendicular  to  that  diameter 
of  the  equator  Over  which  the  sun  Is,  or  to  that  meridian 
in  which  he  is. 

Prob.  L  To  determine  the  momentum  of  libration 
corresponding  to  any  position  of  the  earth  respecting 


.  Because  m  and  n  are  the  sine  and  cosine  of  the  angle 
ECS  or  LCT,  we  have  LT=i«.CL,  and  CT  =  n.  CL, 
and  LFz=m.BL,  and  BF=:ii.BL*  This  gives  the  mo- 
mentum =  ifmn  BL*— CL"* 

The  breadth  AQ  of  the  protuberant  ring  being  very 
small,  we  may  suppose,  without  any  sensible  error,  that 
all  the  matter  of  the  line  AQ  is  collected  in  the  point 
Q  \  and,  in  like  manner,  that  the  matter  of  the  whole 
ring  is  collected  in  the  circumference  of  Its  inner  circle; 
and  that  B  and  b  now  represent,  not  single  particles, 
but  the  collected  matter  of  lines  such  as  AQ,  which 
terminate  at  B  and  ^.    The  combined  momentum  of  two 

such  lines  will  therefore  be  a  m  »/AQ.BL* — CL*. 

Let  the  circumference  of  each  parallel  of  latitude  be 
divided  Into  a  great  number  of  indefinitely  small  and 
equal  parts.  The  number  of  such  parts  in  the  circnm- 
fereuce,  of  which  Q  ^  is  the  diameter,  will  be  n*QL« 
To  each  pair  of  these  there  belongs  a  momentum  2m  n  J 

•AQBL»— CL*.  The  sum  of  all  the  aqnares  of  BL, 
which  can  be  taken  round  the  circle,  is  one  half  of  aa 
many  squares  of  the  radius  CL  :  for  BL  is  the  sine  of 
an  arch,  and  the  sum  of  its  square  and  the  square  of 
its  corresponding  cosine  is  equal  to  the  square  of  the 
radius.  Therefore  the  sum  of  all  the  squares  of  the 
sines,  together  with  the  sum  of  all  the  squares  of  the 
cosines,  is  equal  to  the  sum  of  the  same  number  of 
squares  of  the  radios  \  and  the  mm  of  the  sqnares  of 
the  sines  is  equal  to  ^e  sum  of  the  sqnares  of  the  cor- 
responding cosines  5  therefore  the  ram  of  the  squares  of 

the  radius  is  double  of  either  sum.     Therefore 


c/nQL 


•BL"s:$^•QL•QL^  In  like  manner  the  sum  of  the 
number  n*QL  of  CL*«  will  be  =  n-QL*CL\  Tbeee 
sums,  taken  for  the  semiclrde,  are  fn-QL-QL',  and 
in  QL*CL»,  or  n-QL^iQL*,  and  n-QL-^CL* :  there- 
fore  the  momentum  of  the  whole  ring  will  be  2m  n  f 
•AQ«QL-n-(iQL— |CL«)  :  for  the  momentum  of  the 
ring  is  the  combined  momenta  of  %  nnmber  of  pairs, 
and  this  number  b  4n*QL. 

By  the  ellipse  we  have  OC  :  QL  =r  EO  :  AQ,  and 

AQ=QL-n-,s:QL?;  therefore  the  nomentnm  of 

the  ring  is  2  «• «/«  QL*n  (}QL*-4CL')»  srns  n^ 

Q  L"n  (IQ  L«— C  U) :  but  Q  L»=4«-Hr»i  therefore 

4QL» 
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ic«ry  of  ,>^|., #'!»— «A» «*:» r>    —  i^/>» lir»    —  3^*. 


tlierefore  the  momentum  of  the  ring  is  mnf-  n  Q^ — ^Af') 

(— r-y^'^-^^K     2      >  =--/^" 

(^_4^»jtf»-^3«*).  If  we  now  suppose  another  paral- 
lel extremely  near  to  A  a,  as  represented  by  the  dotted 

line,  the  distance  L  /  between  them  being  at,  we  shall 

have  the  fluxion  of  the    momentum  of  the  spheroid 

fi  '  *  * 

fnfif—-n  (b*x — 4^'*'»+3.v*Ar),  of  which  the  fluent  is 

fiy*— yllf  M»— 46*^ — +  )•  T^^^^  expresses  the  mo- 
mentum  of  the  zone  £A  a  Q,  contained  between  the 
equator  and  the  parallel  of  latitude  A  a.  Now  let  x 
become  znbj  and  we  shall  obtain  the  momentum  of  the 

hcmisphcroid  :=zmnf—rn  (6* — t^*+t^O>  and  that  of 
the  spheroid  =  m  ^/tH  (^  —  4  ^^+i  ^*)= — ^  ^/^ 

This  formula  does  not  express  any  motion,  but  only 
a  pressure  tending  to  produce  motion,  and  particularly 
tending  to  produce  a  libration  by  its  action  on  the  co- 
hering matter  of  the  earth,  which  is  affected  as  a  num- 
ber of  levers.  It  is  similar  to  the  common  mechanical 
formula  w.  d,  where  w  means  a  weight,  and  d  its  di- 
stance from  the  fulcrum  of  the  lever. 

It  is  worthy  of  remark,  that  the  momentum  of  this 
protuberant  matter  is  just  j-  of  what  it  would  be  if  it 
were  all  collected  at  the  point  O  of  the  equator :  for 
the  matter  in  the  spheroid  is  to  that. in  the  inscribed 
sphere  as  a*  to  6*,  and  the  contents  of  the  inscribed 
sphere  is  |  n  K   Therefore  a*  :  o»— ^•n^n^'  :  ^n^ 

p   which   is   the   quantity  of  protuberant  mat- 

a» ^ 

ter.     We  may,  without  sensible  error,  suppose 

zzld;  then  the  protuberant  matter  will  be  ^Ui^d,  If 
all  this  were  placed  at  O,  the  momentum  would  be  4  n 
</^0H-HC,=4  w«/</^*,  because  OH-HC=w«A*j 
now  X  ^^  5  times  i^. 

Also,  because  the  sum  of  all  the  rectangles  OH'HC 
round  the  equator  is  half  of  as  many  squares  of  OC,  it 
follows  that  the  momentum  of  the  protuberant  matter 
placed  in  a  ring  round  the  equator  of  the  sphere,  or 
spheroid,  is  one  half  of  what  it  would  be  if  collected  in 
the  point  G  or  £  ^  whence  it  follows  that  the  momen- 
tum of  the  protuberant  matter  in  its  natural  place  is 
two-flfths  of  what  it  would  be  if  it  were  disposed  in  an 
equatorial  ring.  It  was  in  this  manner,  that  Sir  Isaac 
Newton  was  enabled  to  compare  the  effect  of  the  sun^s 
action  on  the  protuberant  matter  of  the  earth,  with  his 
efiect  on  a  rigid  ring  of  moons.  The  preceding  in- 
vestigation of  the  momentum  is  nearly  the  same  with 
his,  and  appears  to  us  greatly  preferable  in  point  of 
perspicuity  to  the  fluxionary  solutions  given  by  later 
authors.  These  indeed  have  the  appearance  of  greater 
accuracy,  .because  they  do  not  suppose  all  the  protube- 
rant matter  to  be  condensed  on  tLe  surface  of  the  in? 
scribed  sphere :  nor  were  we  under  the  necessity  of  do- 
ing this  \  only  it  would  have  led  to  very  complicated 
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expressions,  had  we  supposed  tbe  matttr  In  eiith  line  T!  corv  of 
AQ  collected  in  its  centre  of  oscillation  or  gyration,    r^iivei^tl 
"We  made  a  compensation  for  the  error  Introductd  ijy 
this    which    may    amount   to  xtt  ^^  ^^^^  whole,    and 
should   not   be    nc^rlected,    by    taking   (/  as    equal    to 

instead  of z—    The  consequence  is,  that  our 

formula  is  the  samd  with  that  of  the  later  authors. 

Thus  far  Sir  Isaac  Newton  proceeded  with  mathema* 
tical  rigour  ^  but  in  the  application  he  made  two  assunip^ 
tions,  or,  as  he  calls  them  hypotheses,  which  have  been 
found  to  be  unwarranted.  The  first  was,  that  when 
the  ring  of  protuberant  matter  is  connected  with  the  in- 
scribed sphere,  and  subjected  to  the  action  of  the  di- 
sturbing force,  the  satne  quantity  of  motion  is  produced 
in  the  whole  mass  as  in  the  ring  alone.  The  second 
was,  that  the  motion  of  the  nodes  of  a  rigid  ring  of 
moons  is  the  same  with  the  mean  motion  of  the  nodes 
of  a  solitary  moon.  But  we  are  now  able  to  demon- 
strate, that  it  is  not  the  quantity  of  motion,  but  of  n}o- 
mentum,  which  remains  the  same,  and  that  the  nodes 
of  a  rigid  ring  move  twice  as  fast  as  those  of  a  single 
particle. .  We  proceed  therefore  to, 

FroB.  II.  To  determine  the  deviation  of  the  axis,  KfiV cis  of 
and  the  retrograde  motion  of  the  nodes  which  result  t*«elii)iato- 

from  this  librator?  momentum  of  the  earth's  protube-  ^^  "»o"i*^"- 
^        ^^  '  *  turn  ot  the 

rant  matter.  earth's  pro- 

But  here  we  must  refer  our  readers  to  some  funda-tuberant 
mental  propositions  of  rotatory  motions  which  are  de-  matter. 
monstrated  in  the  article  Rotation. 

If  a  rigid  body  is  turning  round  an  axis  A,  passing 
through  its  centre  of  gravity  with  the  angular  velocity 
a,  and  receives  an  impulse  which  alone  would  cause  it 
to  turn  round  an  axis  B,  also  passing  through  its  centre 
of  gravity,  with  the  angular  velocity  6,  the  body  will 
now  turn  round  a  third  axis  C,  passing  through  its  cen- 
tre of  gravity,  dud  lying  in  the  plane  of  the  axis  A  and 
B,  and  the  sine  of  the  inclination  of  this  third  axis  to 
the  axis  A  will  be  to  the  sine  of  the  inclination  to  the 
axis  B  as  the  velocity  b  to  the  velocity  a. 

When  a  rigid  body  is  made  to  turn  round  any  axis 
by  the  action  of  an  external  force,  the  quantity  of  mo- 
mentim^  produced  (that  is,  the  sum  of  the  products  of 
every  particle  by  its  velocity  and  by  its  distance  from 
the  axis)  is  equal  to  the  momentum  or  similar  product 
of  the  moving  force  or  forces. 

If  an  oblate  spheroid,  whose  equatorial  diameter  is  a, 
and  polar  diameter  6,  be  made  to  librate  round  an  equa- 
torial diameter,  and  the  velocity  of  that  point  of  the 
equator  which  is  farthest  from  the  axis  of  libration  be  r, 

the  momentum  of  the  spheroid  is  -^n  a'&V. 

The  two  last  are  to  be  found  in  every  elementary 
book  of  mechanics. 

Let  AN  a;}  C^g*  ^5^0  ^^  ^^^  plane  of  the  earth's  equa- 
tor, cutting  the  ecliptic  CNK  n  in  the  line  of  the  nodes 
or  equinoctial  points  N  a.  Let  OAS  be  the  section  of 
the  earth  by  a  meridian  passing  through  the  sun,  so 
that  the  line  OCS  is  in  the  ecliptic,  and  CA  is  an  ftrch 
of  an  hour-circle  or  meridian,  measuring  the  sun's  de- 
clination. The  sun  not  being  in  the  plane  of  the  eqna-  ^ 
tor,  there  is,  by  prop*  i.  a  force  tending  to  produce  a 
libration  round  an  axis  ZO5B  at  right  angles  to  the  dia- 
meter Aa  of  that  meridian  in  which  the  ma  is  situated, 

T  and 
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Theory  of  *"<^  ^^  momentum  of  all  the  disturbing  forces  is 
ViiiY<»ni;tl  r^m  nfdnb^.  The  product  of  any  force  by  the  mo- 
Gr»viu-  ^^^^^  ^  ^f  jj^  action  expresses  the  momentary  increment 
,..i2!!*!l_^  of  velocity ;  therefore  the  momenUry  velocity,  or  the 
velocity  of  libration  grunted  in  the  time  t  is  ^jtnn/d 
n^t,  Thi?  is  the  absolute  velocity  of  a  point  at  the 
distance  1  from  the  axia,  or  it  is  the  space  which  would 
be  uniformly  described  in  the  moment  t,  with  the  velo- 
city which  the  point  has  acquired  at  the  end  of  that 
moment.  It  is  double  the  space  actually  described  bj 
the  libration  during  that  moment  j  because  this  has 
been  an  uniformly  accelerated  motion,  in  consequence 
of  the  continued  and  uniform  action  of  the  momentum 
during  this  time.  This  must  be  carefully  attended  to, 
and  the  neglect  of  it  has  occasioned  very  faulty  solu- 
tions  of  this  problem. 

Let  V  be  the  velocity  produced  in  the  poiut  A,  the 
must  remote  from  the  axis  of  libration.  The  momen« 
turn  excited  or  produced  in  the  spheroid  is  -^^  n  o*  ^'  v 
(as  above),  and  this  must  be  equal  to  the  momentum  of 
the  moving  force,  or  to  i^  w  nfdnbH;  therefore  we 

o'itain  t;=^     .  '     xr ,  that  is,  t;=/»  nfdt  —  or 

y^  n  a^b  or 

very  nearly  m  nfd  r,  because  — =  I  very  nearly.  Al- 
so, because  the  product  of  the  velocity  and  time  gives 
the  space  uniformly  described  In  that  time,  the  space  de- 
scribed by  A  in  iu  libration  round  Z  ss  is  m  nfdi\  and 

1         t    •.    •   fnnfdt 
the  angular  velocity  is . 

Let  r  be  the  momentary  angle  of  diurnal  rotation. 

The  arch  A  r,  described  by  the  point  A  of  the  eqna* 

•  .  ■ 

tor  in  this  moment  t  will  therefore  be  ar,  that  is,  ax^i 

or 
and  the  velocity  of  the  point  A  is  — ,  and  the  angular 

• 
velocity  of  rotation  is  -7-» 

Here  then  is  a  body  (fig.  157.)  turning  round  an  axis 
OP,  perpendicular  to  the  plane  of  the  equator  «  0  s,  and 
therefore  situated  in  the  plane  ZPss;  and  it  turns  round 

this  axis  with  the  angular  velocity  -r-     It  has  received 

an  impulse,  by  which  alone  it  would  librate  round  the 

.  .     ■             1          ,     .      ^w  nfd  t       -      .„ 
axis  Z  »,  with  the  angular  velocity ^ •     It  will 

therefore  turn  round  neither  axis,  but  round  a  third 
axis  OP',  passing  through  O,  and  lying  in  the  plane 
ZPis,  in  which  the  other  two  are  situated,  and  the 
sine  Pn  of  its  inclination  to  the  axis  of  libration  T^si 
will  be  to  the  sine  P/7  of  its  incllDatioD  to  the- axis  OP 

r  ^    mnfdt 

of  rotation  as  -r  to -» 

t  a 

Now  A,  in  fig.  156.  is  the  summit  of  the  equator 
Votb  of  libration  and  rotation  :  m  nfd  ^  is  the  space 
described  by  its  libration  In  the  time  t;  and  ar  is  the 
space  or  arch  Ar  (fig.  156O  described  in  the  same  time 
by  its  rotation :  therefore,  taking  A  r  to  A  c  (perpen- 
dkalar  to  the  plane  of  the  equator  of  rotatioOi  and  ly- 


Ing  in  the  equator  of  libration),  as  0r  to  tnnfd^^  T^tot^ 
and  completing  the  parallelogram  Armr,  ^m   will  ^°'^ 

be  the  compound  motion   of  A,   and  ar  i  mn df(^      tkn 

:=  I  :  — ^, ,  which  will  be  the  tangent  of  the  angh 

ar 

m  A  r,  or  of  the  change  of  position  of  the  equator. 

But  the  axes  of  rotation  are  perpendicular  to  their 

equator  \   and  therefore  the  angle  of  deviation  w  Is 
equal  to  this  angle  r  A  m .     This  appears  from  fig.  5.  \ 

for  n  P  :  V'p^O'p  :  Pp,z=OP :  tan.  POP  j  and  it  is 

■  • 

.  •       r     *         t 

evident  that  arim  nfd^^i-^mnfd — ,  as  is  requl- 

t  a 

red  by  the  composition  of  rotations. 

In  consequence  of  this  change  of  position,  the  plane 
of  the  equator  no  longer  cuts  the  plane  of  the  ecliptic 
in  the  line  N  n.  The  plane  of  the  new  equator  cots  the 
former  equator  in  the  line  AO,  and  the  part  AN  of  the 
former  equator  lies  between  the  ecliptic  and  the  new 
equator  AN',  while  the  part  A  n  of  the  former  equator 
is  above  the  new  one  A  n'  *,  therefore  the  new  node  N', 
from  which  the  point  A  was  moving,  is  removed  to  the 
westward,  or  farther  from  A  ^  and  the  new  node  fi',  to 
which  A  is  approaching,  is  also  moved  westward,  or  near- 
er to  A  ^  and  this  happens  in  every  position  of  A.  The 
nodes  therefore,  or  equinoctial  points,  continually  shift  to 
the  westward,  or  in  a  contrary  direction  to  the  rotation  of 
the  earth ;  and  the  axis  of  rotation  always  deviates  to  the 
east  side  of  the  meridian  which  passes  through  the  sun. 

This  account  of  the  motions  Is  extremely  diflferent 
from  what  a  person  should  naturally  expect.     If  the 
earth  were  placed  in  the  summer  solstice,  with  respect 
to  us  who  inhabit  its  northern  hemisphere,  and  had  no 
rotation  round  its  axis,  the  equator  would  begin  to  ap- 
proach the  ecliptic,  and  the  axis  would  become  more 
upright  \  and  this  wonld  go  on  with  a  motion  conti- 
nually accelerating,  till  the  equator  coincided  with  the 
ecliptic.     It  would  not  stop  here,   but  go  as  far  on  the 
other  side,  till  its  motion  were  extinguished  by  the  op- 
posing forces  *,  and  it  would  return  to  its  former  position^ 
and  again  begin  to  approach  the  ecliptic,  playing  up 
and  down  like  the  arm  of  a  balance.     On  this  account 
this  motion  is  very  properly  termed  Uhration  :  but  this 
very  slow  libration,  compounded  with  the  incomparably 
swifter  motion  of  diurnal  rotation,  produces  a  third  mc^ 
tion  extremely  diflferent  from  both.     At  first  the  north 
pole  of  the  earth  inclines  forward  toward  the  sun  ^  after 
a  long  course  of  years  it  will  incline  to  the  left  hand,  as 
viewed  from  the  sun,  and  be  much  more  inclined  to  the 
ecliptic,  and  the  plane  of  the  equator  will  pass  through 
the  sun.     The  south  pole  will  come  into  view,  and 
the  north  pole  will  begin  to  decline  from  the  sun  \  and 
this  will  go  on  (the  inclination  of  the  equator  dimi- 
nishing all  the  while)  till,  after  a  course  of  years,  the 
north  pole  will  be  turned  quite  away  from  the  sun,  and 
the  inclination  of  the  equator  will  be  restored  to  its 
original  quantity.     After  this  the  phenomena  will  have 
another  period  similar  to  the  former,  bnt  the  axis  will 
now  deviate  to  the  right  hand.     And  thus,  although 
both  the  earth  and  sun  should  not  move  from  their 
places,  the  Inhabitants  of  the  earth  would  hate  a  com- 
plete succession  of  the  seasons  accompllsfaed  in  a  period 
of  many  centuries.     This  would  be  prettily  illustrated 
by  an  iron  ring  poised  very  nicely  on  a  cap  like  the  card 

of 
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i^giy  ^  ottL  mftriner^s  compass,  having  its  centre  of  gravity  co* 
ihrerwl  iocidiog  with  the  point  of  the  cap,  so  that  it  may  whirl 
imnu^  roond  in  any  position.  As  this  is  extremely  difficult  to 
execute,  the  cap  may  be  pierced  a  little  deeper,  which 
will  cause  the  ring  to  maintain  a  horizontal  position 
with  a  very  small  force.  When  the  ring  is  whirling 
very  steadily,  and  pretty  briskly,  in  the  direction  of  the 
hours  of  a  watch-dial,  hold  a  strong  magnet  above  the 
middle  of  the  nearer  semicircle  (above  the  6  hour  point) 
at  the  distance  of  three  or  four  inches.  We  shall  imme* 
diately  observe  the  ring  rise  from  the  9  hour  point,  and 
sink  at  the  3  hour  point,  arid  gradually  acquire  a  mo- 
tion of  precession  and  nutation,  such  as  has  been  de* 
scribed. 

If  the  earth  be  now  put  in  motion  round  the  sun,  or 
the  son  round  the  eartb,  motions  of  libration  and  devia* 
tion  will  still  obtain,  and  the  succession  of  their  different 
phases,  if  we  may  so  call  them,  will  be  perfectly  analo- 
gous to  the  above  statement.  But  the  quantity  of  devi- 
ation, and  change  of  inclination,  will  now  be  prodigi- 
ously diminished,  because  the  rapid  change  of  the  son*s 
position  quickly  diminishes  the  disturbing  forces,  annihi* 
lates  them  by  bringing  the  sun  into  the  plane  of  the 
equator,  and  brings  opposite  forces  into  action. 

We  see  in  general  that  the  deviation  of  the  axis  is  al- 
ways at  right  angles  to  the  plane  passing  through  the  sun, 
and  that  the  axis,  instead  of  being  raised  from  the  eclip- 
tic, or  brought  nearer  to  it,  as  the  libration  would  occa- 
sion, deviates  side  wise ;  and  the  equator,  instead  of  be- 
ing raised  or  depressed  round  its  east  and  west  points,  is 
twisted  sidewise  round  the  north  and  sooth  points  ^  or  at 
least  things  have  this  appearance  :  but  we  must  now  at- 
tend to  this  circumstance  more  minutely. 

The  composition  of  rotation  shows  us  that  this 
change  of  the  axis  of  diurnal  rotation  is  by  no  means  a 
translation  of  the  former  axis  (which  we  may  suppose 
to  be  the  axis  of  figure)  into  a  new  position,  in  which 
it  again  becomes  the  axis  of  diurnal  motion  ^  nor  does 
the  equator  of  figure,  that  is,  the  most  prominent  sec- 
tion of  the  terrestrial  spheroid,  change  its  position,  and 
in  this  new  position  continue  to  be  the  equator  of  ro- 
tation. This  was  indeed  supposed  by  Sir  Isaac'New- 
ton  'y  and  this  supposition  nHturally  resulted  from  the 
train  of  reasoning  which  he  adopted.  It  was  strictly 
true  of  a  single  moon,  or  of  the  imaginary  orbit  attach- 
ed to  it ;  and  therefore  I^ewton  supposed  that  the  whole 
earth  did  in  this  manner  deviate  from  its  former  posi- 
tion, still,  however,  turning  round  its  axis  of  figure. 
In  this  he  has  been  followed  by  Walmesly,  Simpson,  and 
most  of  his  commentators.  D'Alembert  was  the  first 
who  entertained  any  suspicion  that  this  might  not  be 
certain  ^  and  both  he  and  Euler  at  last  showed  that  the 
new  axis  of  rotation  was  really  a  new  line  in  the  body 
of  the  earth,  and  that  its  axis  and  equator  of  figure  did 
not  remain  the  axis  and  equator  of  rotation.  They  as- 
certained the  position  of  the  real  axis  by  means  of  a  most 
intricate  analysis,  which  obscured  the  connexion  of  the 
different  positions  of  the  axis  with  each  other,  and  gave 
lis  only  a  kind  of  momentary  information.  Father  Fri- 
Bios  turned  his  thoughts  to  this  problem,  and  fortunately 
discovered  the  composition  of  rotations  as  a  general 
principle  of  mechanical  philosophy.  Few  things  of 
this  kind  have  escaped  the  penetrating  eyes  of  Sir  Isaac 
Newton.  Even  lAis  principle  had  been  glanced  at  by 
*""""      He  affirms  it  in  express  terms  with  respect  to 
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a  body  that  is^  perfectly  spherical  (cor.  ±i,  ptt)p.  66, 
book  i.).  But  it  was  reserved  for  Frisius  to  demonstrate 
it  to  be  true  of  bodies  of  any  figure,  and  thui«  to  enrich 
mechanical  science  with  a  principle  which  gives  simple 
and  elegant  solutions  of  the  most  difficult  problems. 

But  here  a  very  formidable  objection  naturally  onVr.i 
itself.  If  the  axis  of  the  diurnal  motion  of  the  heavens 
is  not  the  axis  of  the  earth^s  spheroidal  figure,  but  an 
imaginary  line  in  it,  round  which  even  the  axis  of  figure 
must  revolve  \  and  if  this  axis  of  diurnal  rotation  has  so 
greatly  changed  its  position,  that  it  now  points  at  a  star 
At  least  1 2  degrees  distant  from  the  pole  observed  by 
Timochares,  how  comes  it  that  the  equator  has  the  very 
same  situation  on  the  surface  of  the  earth  that  it  had  in 
ancient  times?  'No  sensible  change  has  been  observed 
in  the  latitudes  of  places. 

The.  answer  is  very  simple  and  satisfactory :  Suppose 
that  in  12  hours  the  axis  of  rotation  has  changed  from 
the  position  PR  (fig.  158.)  to  pr,  so  that  the  north  pole, 
instead  of  being  at  P,  which  we  may  suppose  to  he  a  par- 
ticular mountain,  is  now  at  j9.  In  this  12  hours  the 
mountain  P,  by  its  rotation  round  p  r,  has  acquired  the 
position  ;r.  At  the  end  of  the  next  12  hours,  the  axis 
of  rotation  has  got  the  position  ir^,  and  the  axis  of  figure 
has  got  the  position' p  r,  and  the  mountain  F  is  now  at 
p.  Thus,  on  the  noon  of  the  following  day,  the  axis  of 
figure  PR  is  in  the  sitqation  which  the  real  axis  of  rota- 
tion occupied  at  the  intervening  midnight.  This  goes 
on  continually,  and  the  axis  of  figure  follows  the  posi- 
tion of  the  axis  of  rotation,  and  is  never  further  remo- 
ved from  it  than  the  deviation  of  12  hours,  which  does 
not  exceed  ifit^i^  part  of  one  second,  a  quantity  altoge- 
ther imperceptible.  Therefore  the  axis  of  figure  will 
always  sensibly  coincide  with  the  axis  of  rotation,  and 
no  change  can  be  produced  in  the  latitudes  of  places  oil 
the  surface  of  the  earth. 

We  have  hitherto  considered  this  problem  in  the  most 
general  manner;  let  us  now  apply  the  knowledge  we 
have  gotten  of  the  deviation  of  the  axis  or  of  the  mo- 
mentary action  of  the  disturbing  force  to  the  explanation 
of  the  phenomena ;  that  is,  let  us  see  what  precession 
and  what  nutation  will  be  accumulated  af^er  any  given 
time  of  action. 

For  this  purpose  we  must  ascertain  the  precise  devia- 
tion which  the  disturbing  forces  are  competent  to  pro- 
duce. This  we  can  do  by  comparing  the  momentum  of 
libration  with  the  gravitation  of  the  earth  to  the  sun, 
and  this  with  the  force  which  would  retain  a  body  on 
the  equator  while  the  earth  turns  round  its  axis. 

The  gravitation  of  the  earth  to  the  sun  is  in  the  pro- 
portion of  the  sun^s  quantity  of  matter  M  directly,  and 
to  the  square  of  the  distance  A  invereely,  and  may  there- 
in 
fore  be  expressed  by  the  symbol  — •     "^he  disturbing 

force  at  the  distance  I  from  the  place  of  illumination 
is  to  the  gravitation  of  ihe  earth's  centre  to  the  sun  as 
3  to  A,  (A  being  measured  on  the  same  scale  which 
measures  the  distance  from  the  plane  of  illumination). 

Therefore  ~^  will  be  the  disturbing  forced  of  our  for- 
mula. 

Let  p  be  the  centrifugal  force  of  a  particle  at  the 
distance  i  from  the  axis  of  rotation  j  dhd  let  t  and  T 
be  the  time  of  rotation  and  of  annual  revolution,  viz. 

T  2  ^v4se«»k 
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Uni^r^  shitreal  ^ay  and  year.  Tbcnp  :  ^,=  -1 :  :j;.    Hence 

,    .     3  M  **      T>  .    .        •  . 

wc  uerivc^^=3p;j7j.     Bat  since  r  was  the  angu- 

Jar  velocity  of  rotation,  and  consequently  IX'*  ^^^ 
space  described,  and  — r^  the  velocity  j  and  since  the 

centrifugal  force  is  as  the  sqaare  of  the  velocity  divided 
by  the  radiu?,  (this  being  the  measure  of  the  generated 

velocity,  which  is  the  proper  measure  of  any  accele- 

•  •  • 

xaling  force),  we  have  tcz r-i  =  -t-.  and  fzz~» 

X  77^'     ^ow  the  formulay"w»  n  d —  expressed  the  sine 

of  tlie  angle.   Tliis  being  extremely  small,  the  sine  may 

be  considered  as  equal  to  the  arc  which  measures  the 

ant'le.   Now,  substitute  for  it  the  value  now  found,  visL. 

3  r*      J*  .  ,    ,        .      . 

~^^~-X;f7>  and  we  obtain  the  angle  of  deviation  w^r 

,7rrf72  7z>,  and  this  is  the  simplest  form  in  which  it 
can  appear.  But  it  is  convenient,  for  other  reasons,  to 
express  it  a  little  differently:  d  is  nearly  equal  to 


2  f» 


2a* 
-»     ij 

therefore  w:=:r  X  -^rwrw  «  — r — •  and  this  is  the  form 

2 1*  or 

in  which  we  shall  now  employ  it. 

3  t*        o» [^ 

The  small  angle  r  -^^  m  n — -—  is  the  angle  in  which 
^       2l*  a»  ^ 

the  new  equator  cuts  th%  former  one.  It  is  diflferent  at 
dilTerent  times,  as  appears  from  the  variable  part  m  fi, 
the  product  of  the  sine  and  cosine  of  the  sun^s  declina- 
tion. It  will  be  a  maximum  when  the  declination  is  in 
the  solstice,  for  mn  increases  all  the  way  to  45^,  and  the 
declination  never  exceedH  23}.  It  increases,  therefore, 
from  the  equinox  to  the  solstice,  and  then  diminishes. 

Let  KSL  (fig.  159.)  be  the  ecliptic,  £  AC  the  equa- 
tor, BAD  the  new  position  which  it  acquires  by  the 
momentary  action  of  the  sun,  cutting  the  former  in  the 

^  2I* 


Let  S  be  the  sun^s 


a" 


place  in  the  ecliptic,  and  AS  the  sun^s  declination,  the 
meridian  AS  being  perpendicular  to  the  equator.     Let 

: —  be  k.   The  angle  B AE  is  then  =r  -^-Trr^k  mn.   In 


W 


the  spherical  triangle  B  A£  we  have  sin.  B  :  sin.  A£:= 

sin.  A  :  sin.  BE,  or  =  A  :  B£,  because  very  small 

angles  and  arches  are  as  their  sines.     Therefore  BE, 

which  is  the  momentary  precession  of  the  equinoctial 

„     .  ,  .   sin.  AE        •        3  /* 

point  L,  18  equal   to  A  —: — ^-j  ^'^  X  -^^ 
*  sin.  B  2 1* 

sin.  R.  ascens. 

sin.  obi.  eel. 

The  equator  £AC,  by  taking  the  position  BAD, 
recedes  from  the  ecliptic  in  the  colore  of  the  solstices 
Wi'^tion-cL^  and  CD  is  the  change  of  obliquity  or  the  nu- 
tation.  For  let  CL  be  the  solstitial  col u re  of  BAD, 
and  cl  the  solstitial  colure  of  EAC.  Then  we  have 
win.  B  :  sin.  E  =zsin.  LD  :  sin.  lo;  and  therefore  the 
diirrrcnce  of  the  arches  LD  and  Ic  will  be  the  measure 
of  the  diQercnce  of  the  angles  B  and  £•     But  when 


uoiw 


££  18  indefinitely  small,.  CD  may  he  taken  for  the  dif-  Theonc 
ference  of  LD  and  /r,  they  being  ultimately  in  the  Univent 
ratio  of  equality.  Therefore  CD  measures  the  change  Gratiu. 
of  the  obliquity  of  the  ecliptic,  or  the  notation  of  the 
axis  with  respect  to  the  ecliptic. 

The  real  deviation  of  the  axis  is  the  same  with  tlie 
change  in  the  position  of  the  equator,  P/i  being  the 
measure  of  the  angle  EAB.  But  this  not  being  aU 
ways  made  in  a  plane  perpendicular  to  the  ecliptic,  the 
change  of  obliquity  generally  differs  from  the  change 
in  the  position  of  the  axis.  Thus,  when  the  sun  is  in 
the  solstice,  the  momentary  change  of  the  position  of 
the  equator  is  the  greatest  possible  \  but  being  madtf  at 
right  angles  to  the  plane  in  which  the  obliquity  of  the 
ecliptic  is  computed,  it  makes  no  change  whatever  in 
the  obliquity,  but  the  greatest  possible  change  in  the 
precession. 

In  order  to  find  CD  the  change  of  obliquity,  observe 
that  in  the  triangle  CAD,  R  :  sin.  AC,  or  R  :  cos* 
AE=sin.  A :  sin.  CD,  ^A  :  CD  (because  A  and  CD 
are  exceedingly  small).  Therefore  the  change  of  obli* 
qnity  (which  is  the  thing  commonly  meant  by  nutation) 

CD=:  A  X  cos.  AE,  =r  -^-;|;;  kmn^  cos.  AE'  =r  -^ 

^Xsin.  declin.  Xcos.  declin.  Xcos.  R.  ascens. 

But  it  is  more  convenient  for  the  purposes  of  astro- 
nomical computation  to  make  use  of  the  snn^s  longitude 
8£.     Therefore  make 

The  sun^s  longitude  ES             -             -          zr     s 
Sine  of  the  sun's  long.  -  - |=     x 

Cosine  -  -  -  i^i— **=:    y 

Sine  obliq.  eclipt.  -  -  23i=r    p 

Cosine  obliq.  •  •  -  -^     ? 

In  the  spherical  triangle  EAS,  right-angled  at  A 

(because  AS  is  the  sun's  declination  perpendicular  to 

the  equator),  we  have  K  :  sin.  ES:=sin.  E  :  sin.  AS, 

and  sin.  AS=;7  x.     Also  R  :  cos.  ASzzcos.  AE  :  cos. 

£S,  and  cos.  ES  or  ^=:cos.  ASxcos.  AE.     There- 

fore  pxyzr.  sin.  AS  cos.  AS  X  cos.  AE,  ^tn  n  x  cos.  AE. 

•        3  ^ 
Therefore  the  momentary  nutation  CD=rr  X  ^fi^P  ^ y* 

We  must  recollect  that  this  angle  is  a  certain  frac- 
tion of  the  momentary  diurnal  rotation.  It  is  more 
convenient  to  consider  it  as  a  fraction  of  the  sun^s  an- 
nual motion,  that  so  we  may  directly  compare  his  mo- 
tion on  the  ecliptic  with  the  precession  and  nutation 
corresponding  to  his  situation  in  the  heavens.  This 
change  is  easily  made,  by  augmenting  the  fraction  in 
the  ratio  of  the  sun's  angular  motion  to  the  motion  of 

T 

rotation,  or  multiplying  the  fraction  by  —  ^  therefore 

3* 


kmn      ^^®  momentary  nutation  will  be  r-^  %p  sy.     In  this 

2  X 

value  - — 7=^-  is  a  constant  quant ityj  and  the  momentary 

2  1 


nutation  is  proportional  to  xifj  or  to  the  product  of  the 
sine  and  cosine  of  the  sun's  longitude,  or  to  the  sine  of 
twice  the  sun's  longitude  ;  for  xy  is  equal  to  half  the 
sine  of  twice  58. 

If  therefore  we  multiply  this  fraction  by  the  suh^s 
momentary  angular  moti(»n,  which  we  may  suppose,  with 

abundant  accuracy,  proportional  to  S5,  we  obtain  the 
fluxion  of  the  nutation,  the  fluent  of  which  will  ex- 
press 


rv. 
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^of  press  the  whole  natation  ^hile  the  sun  describes  the 
nil  arch  fs  of  the  ecliptic,  beginning  at  the  vernal  equU 
^^  nox.   Therefore,  in  place  ofy  put  >^i— .;(?»,  and  in  plaee 
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9 

of  2  put 


and  we  have  the  fluxion  of  the  nu- 


tatloD  for  the  moment  when  the  sun^s  longitude  is  2^ 
and  the  fluent  will  be  the  whole  nutation.     The  fluxion 

resulting  from  this  process  is         /^  x  at,  of  which  the 

o  t  k  J} 

fluent  is       ,J  x*.     This  is  the  whole  change  produ« 

4  ^      . 
ced  on  the  obliquity  of  the  ecliptic  while  the  sun  moves 

along  the  arch  ss  ecliptic,  reckoned   from  the  vernal 

equinox.     When  this  arch  is  90^,  jr  is  i,  and  there- 

fore       rn'  ^*  ^bo  nutation  produced  while  the  sun  moves 

^      from  the  equinox  to  the  solstice. 

tl         The  momentary  change  of  the  axis  and  plane  of  the 

""     equator  (which  is  the  measure  of  the  changing  force) 

IS   ~=-f»«« 

ii       2T 

^'       The  momentary  change  of  the  obliquity  of  the  eclip* 

»•      tic  IS    =— TiT-  *  *• 
2  i 


10- 


^  i  k  p 

Tlie  whole  change  of  obliquity  is  ^ — rrr-  «• 


41 

Hence  we  see  that  the  force  and  the  real  momentary 
change  of  position  are  greatest  at  the  solstices,  and  di- 
minish to  nothing  at  the  equinoxes. 

The  momentary  change  of  obliquity  is  greatest  at  the 

octants,  being  proportional  to  a?  x  or  to  ;if  jr. 

The  whole  accumulated  change  of  obliquity  is 
greatest  at  the  solstices,  the  obliquity  itself  being  then 

J      smallest. 

ty  of     We  mast  in  like  manner  find  the  accumulated  quan- 

3A0  tity  of  the  precession  afler  a  given  time,  that  is,  the 

*^  arch  BE  for  a  finite  time. 

We  have  EB  :  CD  =  sin.  EA  :  sin.  CA  (or  cos* 
EA)=rtan.£A  :  i,  andEB  :  EB=i  :  sin.  B.  There- 
fore EB  :  CD=tan.  EA  :  sin.  B.      But  tan.  EA= 

■r^  >»^rt  *^         sin.  lonff.  os 

€08.  Extan.  £S»  =  cos.  Ex  r— ^ss--^±==r- 

cos.  long.       ,ynii>' 

Therefore  EB  :  CD  =     /^     p,   and    CD  =  EB  : 

VI — x^ 

sin.  obliq.  cclip.  1    *.^   *    r      /^t\  v 

If  we  now  substitute  for  CD  its  va- 


tan.  long.  0 


^tkp 


lue  found  in  N*  40,  viz,  "^ — ?jr-**,   we  obtain  EB  = 

-  .„    X-  /       -1  the  fluxion  of  the  precession  of  the 
equinoxes  occasioned  by  the  action  of  the  sun.     The 


fluent  of  the  variable  part 


XX 


=A:y,    of  which 


the  fluent  is  evidently  a  segment  of  a  circle  whose  arch 

is  »  and  sine  *,  that  is,  =  — — ^^ ,  and  the 

whole  precession,  while  the  sun  describes  the  arch  », 
is  |rp  X  ~{  2—Xj^i—x*\    This  is  the  precession  of 


the  equinoxes  while  the  sun  moves  from  the  vernal  Theory  of 
equinox  along  the  arch  ^  of  the  ecliptic.  Universal 

Gravita* 
tion. 


In  this  expression,  which  consists  of  two  parts, 


4T 


«. 


and  ^-7t/(— *v  *""^  )»  t^®  ^^^  ^  incomparably 


greater  than  the  second,  which  never  exceeds  i",  and  is 
always  compensated  in  the  succeeding  quadrant.     The 


3^9 
4A 


«•   and 


precession  occasioned  by  the  sun  will  b^e 

from  this  expression  we  see  that  the  precession  increases 
uniformly,  or  at  least  increases  at  the  same  rate  with 

the  sun^s  longitude  2,  because  the  quantity      ,.^  is 

constant. 

In  order  to  make  use  of  these  formulae,  which  are  Mode  of 
now  reduced  to  very  great  simplicity,  it  is  necessary  to  J""^^|^« 
determine  the  values  of  the  two   constant  quanthies 

— sjT-,      rp  ,  which  we  shall  call  N  and  P,  as  factors 
4  A       41 

of  the  nutation  and  precession.     Now  t  is  one  sidereal 


416 


forDiuli 


day,  and  T  is  3667.     k  is  - 
Sir  Isaac  Newton  is     ^ 


— — I  which  according  to 

-230*    _ 


— — :  p  and  g 
231"  115  ^ 

are  the  sine  and  cosine  of  23^  28',  vis.  0,39822  and 

0,91729. 

These  data  give  N=: and  P=:  ■  ■         ,  of 

'^  141030  61224 

which  the  logarithms  are  4.85069  and  5.21308,  viz. 

the  arithmetical  complements  of  5.14931  and  4,78692*       4x7 

Let  us,  for  an  example  of  the  use  of  this  investiga- Example  oT 

tion,  compute  the  precession  of  the  equinoxes  when  the  *^^«^^J»^y 

sun  has  moved  from  the  vernal  equinox  to  the  summer L.tUot;«« 

solstice,  so  that  ss  is  90  ,  or  324000  . 

Log.  324000"=»  .        .        .         S:J^^SS 

Log.  P 5.21308 

I'og-  5"»292         -        -        -        -        0.72363 

The  precession  therefore  in  a  quarter  of  a  year  is 
5,292  seconds  \  and,  since  it  increases  uniformly,  it  is 
2x",i68  annually.  413 

We  must  now  recollect  the  assumptions  on  which  ^"""P' 
this  computation  proceeds.     The  earth  is  supposed  to  ^  u"*if ?v 
be  homogeneous,  and  the  ratio  of  its  equatorial  diame-c^puia- 
ter  to  its  polar  axis  is  supposed  to  be  that  of  231  to  tion  pro- 
230.     If  the  earth  be  more  or  less  protuberant  at  the  eecds. 
equator,  the  precession  will  be  greater  or  less  in  the  ra- 
tio of  this  protuberance.     The  measures  which  have 
been  taken  of  the  degrees  of  the  meridian  ^u-e  very  in- 
consistent among  tliemselves  ;  and  although  a  compari- 
son of  them  all  indicates  a  smaller  protuberance,  nearly 
i4t  instead  of  -s^r,  their  differences  are  too  great  to 
leave  much  confldenee    in  this  method*      But  if  this 
figure  be  thought  more  probable,  the  precession  will  be 
reduced  to  about  17*' annually.     But  even  though  the 
figure  of  .the  earth  were  accurately  determined,  we  have 
no  authority  to  say  that  it  is  homogeneous.     If  it  be 
denser  towards  the  centre,  the  momentum  of  the  protu* 
berani  matter  will  not  be  so  great  as  if  it  were  equally 
dense  with  the  inferior  parts,  and  the  precession  will'be 
diminished  on  this  account.     Did  we  know  the  propor- 
tion of  the  matter  in  the  moon  to  that  in  the  sun,  we 

could    , 
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could  easily  determine  the  proportion  of  the  whole  ob- 
served annual  precession  of  50^"  which  is  produced  by 
the  sun^s  action.  But  we  have  no  unexceptionable  data 
for  determining  this  }  and  we  are  rather  obliged  to  in- 
fer it  from  the  effect  which  she  produces  in  disturbing 
the  regularity  of  the  precessioui  as  will  be  considered 
iminediately.  So  far,  therefore,  as  we  have  yet  pro- 
ceeded in  this  investigation,  the  result  is  very  uncertain. 
We  have  onlj  ascertained  unquestionably  the  law  which 
IS  observed  in  the  solar  precession.  It  is  probable,  bow- 
ever,  that  this  precession  is  not  very  different  from  20''' 
annually  ;  for  the  phenomena  of  the  tides  shew  the  di- 
sturbing force  of  the  sun  to  be  very  nearly  y  of  the  di- 
sturbing force  of  the  moon.     Now  20"  is  f  of  50". 

But  let  us  now  proceed  to  consider  the  effect  of  the 
moon^s  action  on  the  protuberant  matter  of  the  earth  y 
and  as  we  are  ignorant  of  her  quantity  of  matter,  and 
consequently  of  her  influence  in  similar  circumstances 
with  the  sun,  we  shall  suppose  that  the  disturbing  force 
of  the  moon  is  to  that  of  the  sun  as  m  to  i.  Then 
{ctBterts  paribus)  the  precession  will  be  to  the  solar  pre- 
cession It  in  the  ratio  of  the  force  and  of  the  time  of  its 
action  jointly.  Let  t  and  T  therefore  represent  a  pe- 
riodical month  and  year,  and  the  lunar  precession  will 

be  =:  -=7-.     This  precession  must  be  reckoned  on  the 

plane  of  the  lunar  orbit,  in  the  same  manner  as  the  so- 
lar precession  is  reckoned  on  the  ecliptic.     We  roust 

also  observe,  that  -;|7-  represents  the  lunar  precession 


only  on  the  supposition  that  the  earth^s  equator  is  in- 
clined to  the  lunar  orbit  in  an  angle  of  237  degrees. 
This  is  indeed  the  mean  inclination  \  but  it  is  sometimes 
increased  to  above  28^,  and  sometimes  reduced  to  18^. 
Now  in  the  value  of  the  solar  precession  the  cosine  of 
the  obliquity  was  employed.  Therefore  whatever  is 
the  angle  £  contained  between  the  equator  and  the  lo- 

, .       .  .'.,,,  fnwt        Cos.  E 

nar  orbit,  the  precession  will  be  r=  -Trr-*    r; j^, 

X         li/OS.  237 

and  it  must  be  reckoned  on  the  lunar  orbit. 

Now  let  OP  B  (fig.  160.)  be  the  immoveable  plane  of 

the  ecliptic,  OP  EDaObF  the  equator  in  its  first  situation, 

before  it  has  been  deranged  by  the  action  of  the  moon, 

AGRDBH  the  equator  in  ito  new  position,  after  the 

momentary  action  of  the  moon.     Let  EGNFH  be  the 

moon's  orbit,  of  which  N  is  the  ascending  node,  and 

the  angle  N=5*'  8'  46". 

Let  N  <Y»  the  long,  of  the  node  be  -  • 

Sine  N  <Y» 

Cosine  N  <v*  -  •  -         - 

Sine  <Y»  =23^  ... 

Cosine  <y*  -  -  -  - 

Sine  N=5.8.46  -  -  - 

Cosine  N 

Circumference  to  radius  I, =26,28 
Force  of  the  moon 

Solar  precession  (supposed  =147"  by  observa- 
tion) .  .  -  • 
Revolution  of  d  ss27dY 
Revolution  of  0  1=366^ 
Revolution  of  N  =18  years  7  months 

,       ..  In  order  to  reduce  the  lunar  precession  to  the  eclip- 

^e  eciip-    ^.^^  ^^  ^^^  recollect  that  the  equator  will  have  the 
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same  ioclination  at  the  end  of  every  half  feTolotion  of  Tkay^ 
the  sun  or  of  the  moon,  that  is,  when  they  pass  through  Vtinai 
the  equator,  because  the  sum  of  all  the  momentary  ^^ 
changes  of  its  position  begins  again  each  re^olatioo* 
Therefore  if  we  neglect  the  motion  of  the  node  dnriog 
one  month,  which  is  only  l{-  degree,  and  can  produce 
but  an  insensible  change,  it  is  plain  chat  the  moon  pro- 
duces, in  one  half  revolution,  that  is,  while  ahc  moves 
from  H  to  G,  the  greatest  difference  that  she  can  in  the 
position  of  the  equator.  The  point  D,  therefore,  half 
way  from  G  to  H,  is  that  in  which  the  moveable  equator 
cuts  the  primitive  equator,  andDE  and  DFare  each  90^. 
But  S  being  tlie  solstitial  point,  OP  S  is  also  90*.  There- 
fore DSiiiorE.  There  fore,  in  the  triangle  DG£,  we 
have  sin.  ED  :  sin.  G  =:  sin.  EG  :  sin.  £,  =:  EG  .  D. 
Therefore  D  =  EG  X  ^iu.  G,  =:  EG  X  »n.  E  nearly. 
Again,  in  the  triangle  OP  DA  we  have  sin.  A  :  sin.  <r  I) 
(or  COS.  T  E)=sin«  D  :  sin.  T  A,  =  D  :  <r  A.  There- 

^      DCos.  VE       EG*Sin.E'Co».«rE 
fore  «r  Ass-  — 


I 


Sin.  A       ' 
fnwt  Sin.  £  *  Cos.  E  *  Cos.  cy^  E 

T  Sin.  «r  •  Cos.  «v» 


Sin.  23t 


4" 


^  This  is  the  lunar  precession  produced  in  the  course 
of  one  month,  estimated  on  the  ecliptic,  not  constant 
like  the  solar  precession,  but  varying  with  the  inclination 
of  the  angle  £  or  F,  which  varies  both  by  a  change  in 
the  angle  N,  and  also  by  a  change  in  the  position  of  N 
on  the  ecliptic. 

We  roust  find  in  like  manner  the  nutation  SB  pro-Niuliic 
duced  in  the  same  time,  reckoned  on  the  colure  of  thetkiiM 
solstices  RL.     We  have  R  :  sin.  DS=D  :  RS,  and^i^ 
RS=:D  •  sin.  DS,  =:D  •  sin.  ^  £.  But  DsEG  •  sin.  £. 

Therefore  RS^ED  •  sin.  E  •  sin.  «v»  E,  z^^, — ^ 

i  •  Cos.  «r 

X  sin.  £  X  sin.  <v«  E.  In  this  expression  we  most  substi- 
tute the  angle  N,  which  may  be  considered  as  constant  du^ 
ring  the  month,  and  the  longitudecy^N,  which  is  also  near> 
ly  constant,  by  observing  that  sin.  E  :  sin.  npN=8in.N : 

•    ^^t:*   rr-L      r     t>o    ^^^     Sin.N*Sin.npN*Coa.E 
sin.  OP E.  Therefore RS=r-73r-  X 


Cos.  nn 

But  we  roost  exterminate  the  angle  £,  because  it  changes 

hj  the  change  of  the  position  of  N.     Now,  in  the  tri- 

angle^Y^EN  we  have  cos.  £=5oos.<v»N  *  sin.  N  *  sin.  ^V*— 

COS.  N  *  COS.  OP,  zzyca^^db.    And  because  the  angle  £ 

is  necessarily  obtuse,  the  perpendicular  will  fall  without 

the  triangle,  the  cosine  of  £  will  be  negative,  and  we 

shall  have  cos.  Y.^zbd-^^acy.     Therefore  the  nutation 

/•  L     -11  I        »wir<     csfbd'-^cy) 

for  one  month  will  be  =-«i-  X — ^ — r — 

i  o 

being  supposed  all  the  while  in  N. 


-,  the  node 


4" 


These  two  expressions  of  the  monthly  precession  and  mtj  be 
nutation  may  be  considered  as  momentary  parts  of  tfaecoe"'*'' 
moon^s  action,  corresponding  to  a  certain  position  of  the*"'*'*' 
node  and  inclination  of  the  equator,  or  as  the  fluxions  ^^^^^ 
of  the  whole  variable  precession  and  nutation,  while  the  mnoiCt  tc 
node  continually  changes  its  place,  and  in  the  apace  of  tioa. 
18  years  makes  a  complete  tour  of  the  heavens. 

We  must,  therefore,  take  the  motion  of  the  nodes  aa  the 
fluent  of  comparison,  or  we  must  compare  the  fluxions  and  anti- 
of  the  node^s  motion  with  the  fluxions  of  the  preceaaion^""" 
and  nutation  ;  therefore,  let  the  longitude  of  the  node^*'*^ 

be  s,  and  its  monthly  change  =  9; ;  we  shall  then  have 

<: 
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^«  :  tf  and  t^z — ,= ;-: 


LetTbe=:l, 


in  order  that  n  may  be  iSfi^  and  substitute  for  t  Its 
Value  in  the  fluxion  of  the  nutation,  by  putting  j^i — «* 

in  place  of  y.    By  this  substitution  we  obtain  m^n  — 7- 

e  if 


/-y==»— acxAT*  j.     The  fluent  of  this  is  m  ar fr 


c 

7b 


("•^b^t^^-x* —  —  j.     (^Vide  Simpson^s  Fluxions, 

{  77«)  But  when  x  iszro,  the  nutation  must  be  =z  0, 
because  it  is  from  the,position  in  the  equinoctial  points 
that  all  oar  deviations  are  reckoned,  and  it  is  from  this 
point  that  the  periods  of  the  lunar  action  recommence. 
Bat  if  we  make  xzzo  in  this  expression,  the  term 

— vanishes,  and  the  term  — db  kji  — «r*  becomes 

=r-*-</^;  therefore  our  fluent  has  a  constant  part«|-</^/ 

and  the  complete  fluent  Is  iwir  «  -rf  r/A— rfi^^/i— -j?  — 

!•    Now  this  is  equal  torn**!!— ^(  d  b  X  versed 

sine,  2 — i  a^X  versed  sine  2%)  :  For  the  versed  sine 
of  SB  is  equal  to  (l— cos.  2;}  \  and  the  square  of  the 
sine  of  an  arch  is  \  the  versed  sine  of  twice  that  arch. 

This,  then,  is  the  whole  nutation  while  the  moon^s 
ascending  node  moves  from  the  vernal  equinox  to  the 
longitude  «y»  Nz=z.  It  is  the  expression  of  a  certain 
number  of  seconds,  because  «*,  one  of  its  factors,  is  the 
solar  precession  in  seconds;  and  ..all  the  other  factors 
are  numbers,  or  fractions  of  the  radius  i  \  even  e  is  ex- 
pressed in  terms  of  the  radius  i. 

The  fluxion  of  the  precession,  or  the  monthly  preces- 
sion, is  to  that  of  the  nutation  as  the  cotangent  of  np  £ 
is  to  the  sine  of  OT.  This  also  appears  by  considering 
6g.  1 59*  P/7  measures  the  angle  A,  or  change  of  posit  ion 
of  theequator;  but  the  precession  itself,  reckoned  on  the 
ecliptic,  is  measured  by  Po,  and  the  nutation  by  po;  and 
the  floxion  of  the  precession  is  equal  to  the  fluxion  of 

•  _ 

cot.  <V»  E    ,                  «     ad+bry     , 
nutation  X  — ; 1  but  cot.  <y»  E=-^ :  there- 
sine  T                                     -.-       ' 


ex 


fore 


eot.«v*E ad'^bci^  1- 


sineV 


ex 


:  This,  multiplied  into 
abd^ 


the  fluxion  of  the  nutation,  iiives  — ; — (  — r=r=r-  4- 

'*         abe\^i^^^    ^ 

(jb^^-^)  dc^^hi^^nj I'^^ixj  X  for  the  monthly  pr«« 
The  fluent  of  this  ^^(«  rf*  «  «  +  (*"— o*) 


has  made  a  half  revolution,  we  have  ss=ri8o^,  whose  Theory  of 
versed  sine  is  2,  and  the  versed  sine  of  2  5S,  or  360^,  is  Univenal 
=0  J  theiiefore,  after  hslf  a  revolution  of  the   node,  Gravlia. 

mirnc  ^®"* 

the  nutation  becomes  7 —  2b  d.  If,  in  this  expres- 
sion, we  supposed  m:=z2i^  and  sr=i4i'',  we  shall  find 
the  nutation  to  be  ipf . 

Now  the  observed  nutation  is  about  18".  This  re- 
quires m  to  be  2t^,  and  irs  16}".  But  it  is  evident, 
that  no  astronomer  can  pretend  to  warrant  the  accuracy 
of  his  ob^iervations  of  the  nutation  within  1". 

To  find  the  Ivnar  precession  during  half  a  revolution 

of  the  node,  observe,  that  then  a  becomes  =  ~,  and  the 

2 

sine  of  2  and  of  2is  vanish,  </*  becomes  i — c*,  and  the 


precession  becomes (a*- 


ic-),=!!L^\i-4c'), 


and  the  precession  in  18  years  is  i;i  «•  ii  i — 4^. 

We  see,  by  comparing  the  nutation  and  precession 

A  c  d 
for  nine  years,  that  they  are  as to  1— 4  c*,  nearly 

c 

as  I  to  I7f.  This  gives  313"  of  precession,  correspond- 
ing to  18'',  the  observed  notation,  which  is  about  35" 
of  precession  annually  produced  by  the  moon. 

And  that  we  see  that  the  inequality  pfoduced   ^jQhC\,^ 
the  moon  in  the  precession  of  the  equinoxes,  and,  more  disturbing 
particularly,  the  nutation  occasioned  by  the  variable  ob-roree  and 
liquity  of  her  orbit,  enables  us  to  judge  of  her  share  in™**^^''®'" 
the  whole  phenomenon  \  and  therefore  informs  us  of  her^*  "**^"' 
disturbing  force,  and  therefore  oY  her  quantity  of  mat- 
ter.    This  phenomenon,  and  those  of  the  tides,  are  the 
only  facts  which  enable  us  to  judge  of  this  matter  :  and 
this  is  one  of  the  circumstances  which  has  caused  this 
problem  to  occupy  so  much  attention.     Dr  Bradley, 
by  a  nice  comparison  of  his  observations  with  the  ma- 
thematical theory,  as  it  is  called,  furnished  htm  by  Mr 
M achin,  found  that  the  equation  of  precession  comput- 
ed by  that  theory  was  too  great,  and  that  the  theory 
would  agree  better  with  the  observations,  if  an  ellipse 
were  substituted  for  Mr  Machines  little  circle.     He 
thought  that  the  shorter  axis  of  this  ellipse,  lying  in  the 
colure  of  the  soUtices,  should  not  exceed  16^    Nothing 
can  more  clearly  show  the   astonishing  accuracy  of 
Bradley^s  observations  than  this  remark :  for  it  results 
from  the  theory,  that  the  pole  must  reallv  describe  an 
ellipse,  having  its  shorter  axis  in  the  solstitial  colure,  and 
the  ratio  of  the  axes  must  be  that  of  18  to  16,8  \  for 
the  mean  precession  during  half  a  revolution  of  the 

nodeis— ^frf* — -^jj  and  therefore  for  tho  longi- 


tude  J8,  it  will  be 


i&m 


oeation. 


(--  r)  ■- 


when   this   is 


dc»^a  bfF%*^ab^Xi^ 

to  ^^(  (d»— t  (^)ab%  +  C5«— fl*)  d  e  »— J  o  b  c" 

Let  DB  now  express  this  in  numbers:  When  the  node 


taken  from  the  true  preoMsion  fee  that  longitude,  it 
),  or  it  is  equal     ^**^^  ^^^  equation  of  precession  -^^^  (  *•— a»  )  d  r 


sine 


abc  sine  2%  1  >  therefore  when  the  node  is 
in  the  solstice,  and  the  equation  greatest,  we  have  it=r 
(^— a').     We  here  neglect  the  second  tenq 


abe 
as  insignificant. 
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Tlicorv  of       nfi»            .     .           i,»  «    f               •       •    *     2mwncd 
I/niviTsal      ^*'  greatest  equation  of  precession  is  to ; 

^tbn!*     **^®  nutation  of  i8",  as  &»— o*  to  2a b;  that  is,  as  ra- 


J  dius  to  the  tangent  of  twice  the  obliquity  of  the  eclip- 


425       tic.      This  gives  the  greatest  equation  of  precession 
Gicntcst     i6",8,  not  differing  half  ar  second  from  Bradley^s  obser- 

Thus  have  we  attempted  to  give  some  account  of  this 
curious  and  important  phenomenon.  It  is  curious,  be- 
cause it  affects  the  whole  celestial  motions  in  a  very  in- 
tricate manner,  and  received  no  explanation  from  the 
more  obvious  application  of  mechanical  principles,  which 
80  happily  accounted  for  all  the  other  appearances.  It 
is  one  of  the  most  illustrious  proofs  of  Sir  Isaac  New- 
ton ^s  sagacity  and  penetration,  which  catchcd  at  a  very 
remote  analogy  between  this  phenomenon  and  the  li- 
bration  of  the  moon^s  orbit.— -It  is  highly  important  to 
the  progress  of  practical  and  useful  astronomy,  because 
it  has  enabled  us  to  compute  tables  of  such  accuracy, 
that  they  can  be  used  with  confidence  for  determining 
the  longitude  of  a  ship  at  sea.  This  alone  fixes  its  im* 
portance  :  but  it  is  still  more  important  to  the  philoso- 
pher, affording  the  most  incontestable  proof  of  the  uni- 
versal and  mutual  gravitation  of  all  matter  to  all  mat- 
ter. It  left  nothing  in  the  solar  system  unexplained 
from  the  theory  of  gravity  but  the  acceleration  of  the 
iiioon^s  mean  motion  \  and  this  has  at  last  been  added 
to  the  list  of  our  acquisitions  by  M.  de  la  Place. 

Qttce  toties  animos  vcterum  torsere  Sophontm^ 
Quitque  scholasjrustra  rauco  certamine  vexantf 
Obvia  consptctmuSf  tiube  pellente  MathesL 
Jam  dubtos  nulla  caligine  prcegravat  error 
Qf/ets  superum  penetrare  domos^  atque  ardua  cocli 
Scandere  sublimis  genii  concessit  acumen. 
Nccjas  est  propius  mortaii  attingere  divos. 

Hallet. 

Sect.  X.   Of  the  Libration  of  the  Moon. 

The  only  phenomena  which  still  remain  to  be  ex- 
«  '  plained  are  the  libration  of  the  moon  and  the  motion 
of  the  nodes  of  her  equator.  The  moon,  in  conse- 
quence of  her  rotation  round  her  axis,  is  a  little  flat- 
tened towards  the  poles;  but  the  attraction  of  the  earth 
must  have  lengthened  the  axis  of  the  moon  directed  to- 
wards that  planet.  If  the  moon  were  homogen'eous 
and  fluid,  she  would  assume  the  form  of  an  ellipsoid, 
whose  shorter  axis  would  pass  through  her  poles  of  ro- 
tation ;  the  longer  axis  would  be  directed  towards  the 
earth,  and  in  tlie  plane  of  the  moon^s  equator ;  and  the 
mean  axis,  situated  in  the  same  plane,  would  be  per- 
pendicular to  the  two  others.  The  excess  of  the 
longer  over  the  shorter  would  be  quadruple  the  excess 
of  the  mean  axis  over  the  shorter,  and  would  amount 

to  about ,  the  shorter  axis  being  represented  by 


unity. 
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It  is  easy  to  see,  that  if  the  longer  axis  of  the  moon  tIkoi 
deviate  a  little  from  the  direction  of  the  radius  vector,  TJnive 
which  joins  together  the  centres  of  the  earth  and  moon,  ^^^ 
the  attraction  of  the  earth  will  tend  to  bring  it  towards .  ^ 
that  radius  just  as  gravity  tends  to  bring  a  pendu- 
lum towards  the  vertical  position.  If  the  rotation  of 
the  satellite  had  been  at  first  sufHciently  rapid  to  over- 
come this  tendency,  the  time  of  a  rotation  would  not 
have  been  equal  to  that  of  a  revolution  round  the  earth, 
and  their  difference  would  have  discovered  to  ns  suc- 
cessively all  the  points  of  the  moon^s  surface.  But  the 
angular  motions  of  rotation  and  revolution  having 
been  at  first  but  very  little  different,  the  force  with 
which  the  longer  axis  separated  from  the  radius  vec- 
tor was  not  sufficient  to  overcome  the  tendency  toward 
the  radius  vector  occasioned  by  the  attraction  of  the 
earth.  This  last  tendency,  therefore,  has  rendered  the 
two  motions  rigidly  equal.  And,  as  a  pendulum  dri- 
ven from  the  vertical  direction  by  a  very  small  force 
constantly  returns  to  it,  making  small  oscillations  on 
each  side,  in  like  manner  the  longer  axis  of  the  moon 
ought  to  oscillate  on  each  side  of  the  radius  vector  of 
her  orbit.  The  libration  of  the  moon  then  depends  up- 
on the  small  difference  which  originally  subsisted  be- 
tween the  angular  motions  of  the  moon^s  rotation  and 
revolution. 

Thus  we  see,  that  the  theory  of  gravitation  explains 
the  equality  which  subsists  between  the  mean  rotation 
and  revolution  of  the  moon.  It  is  only  necessary  to 
suppose,  that  the  original  difference  between  them  was 
small.  In  that  case  the  attraction  of  the  earth  would 
soon  reduce  them  to  a  state  of  equality. 

The  singular  coincidence  of  the  nodes  of  the  moon's 
equator,  with  those  of  its  orbit,  is  also  owing  to  the 
attraction  of  the  earth.  This  was  first  demonstrated 
by  La  Grange.  The  planes  of  the  equator  and  of  the 
orbit  of  the  moon,  and  the  plane  which  passes  through 
its  centre,  parallel  to  the  ecliptic,  have  always  nearly 
the  same  intersection.  The  secular  movements  of  the 
ecliptic  neither  alter  the  coincidence  of  the  nodes  of 
these  three  planes,  nor  their  mean  inclination,  which 
the  attraction  of  the  earth  keeps  always  the  same. 

We  have  now  examined  all  the  phenomena  of  the 
heavenly  bodies,  and  have  found  that  they  are  all  ex- 
plicable on  the  theory  of  gravitation,  and  indeed  neces- 
sary consequences  of  that  theory.  The  exact  coinci- 
dence of  all  the  phenomena  must  be  considered  as  a 
complete  demonstration  of  the  truth  of  the  theory ;  and 
indeed  places  it  beyond  the  reach  of  every  possible  ob- 
jection. With  respect  to  the  nature  of  this  force  call- 
ed gravitation,  nothing  whatever  is  known,  nor  is  it 
likely  that  any  thing  ever  will  be  known.  The  discus- 
sion being  evidently  above  the  reach  of  the  human  fa- 
culties, all  the  different  theories  which  have  been  pub- 
lished, explaining  it  by  ethers,  &c.  haVe  only  served  to 
show  the  weakness  of  human  reason,  when  it  attempts 
to  leave  the  plain  path  of  experiencei  and  indulge  in 
fancy  and  conjecture. 
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In  the  preceding  article  we  have  endeavoured  to 
give  as  full  a  view  as  possible  of  astronomy  }  avoiding, 
at  the  same  time,  the  introduction  of  minute  details  up* 
on  those  subjects  which  are  not  essential,  that  the  read- 
ers attention  might  not  be  distracted  and  diverted  from 
objects  of  primary  importance.  But  for  the  sake  of  those 
persons  who  may  wish  to  indulge  their  taste  for  practical 
astronomy,  we  have  thought  proper  to  subjoin  an  appen- 
dix i  in  which  we  shall  give,  in  the  first  place,  the  rules 
for  calculating  eclipses,  and  in  the  second,  a  description 
of  the  most  important  astronomical  instruments. 

I.  Mei^iod  of  Calculating  Eclipses. 

The  method  of  constructing  tables  for  the  calculation 
of  eclipses  will  be  understood  from  the  following  obser- 
vations. 

The  motions  of  the  sun  and  moon  are  observed  to  be 
-continually  accelerated  from  the  apogee  to  the  perigee, 
aud  as  gradually  retarded  from  the  perigee  to  the  apo- 
gee \  being  slowest  of  all  when  the  mean  anomaly  Is  no- 
thing, and  swiftest  of  all  wtien  it  is  six  signs. 

When  the  luminary  is  in  its  apogee  or  perigee,  its 
place  is  the  .same  as  it  would  be  if  its  motion  were 
equable  in  all  parts  of  its  orbit.  The  supposed  equable 
motions  are  called  mean;  the  unequable  are  justly  call- 
ed the  true. 

The  mean  place  of  the  sun  or  moon  is  always  for- 
warder than  the  true  place,  whilst  the  luminary  is  mov- 
ing from  its  apogee  \o  its  perigee :  and  the  true 
place  is  always  forwarder  than  the  mean,  whilst  the  lu- 
minary is  moving  from  its  perigee  to  its  apogee.  In 
the  former  case,  the  anomaly  is  always  less  than  six 
signs  f  and  in  the  latter  case,  more. 

It  has  been  found,  by  a  long  series  of  observations, 
that  the  sun  goes  through  the  ecliptic,  from  the  vernal 
equinox  to  the  same  equinox  affain,  in  365  days  5 
hours  48  minutes  ^^  seconds  ^  from  the  first  star  of 
Aries  to  the  same  star  again,  in  365  days  6  hours  9 
minutes  24  seconds  j  and  from  his  apogee  to  the  same 
again,  in  365  days  6  hours  14  minutes  o  seconds.— 
The  first  of  these  is  called  iht  so/ar  year  ;  the  second  the 
sidereal  year  i  and  the  third  the  anomalistic  year.  So 
Chat  the  solar  year  is  20  minutes  29  seconos  shorter 
than  the  sidereal  ^  and  the  sidereal  year  is  four  minutes 
36  seconds  shorter  than  the  anomalistic.  Hence  it  ap- 
pears, that  the  equinoctial  point,  orintersection  of  the 
ecliptic  and  equator  at  the  beginning  of  Aries,  goes 
backward  with  respect  to  the  fixed  stars,  and  that  the 
san*s  apogee  goes  forward. 

It  is  also  observed,  that  the  moon  goes  through  her 
orbit  from  any  given  fixed  star  to  the  same  star  again, 
in  27  days  7  hours  43  minutes  4  seconds  at  a  mean  rate } 
from  her  apogee  to  her  apogee  again,  in  27  days  13 
hours  18  minutes  43  seconds  j  and  from  the  sun  to  the 
son  again,  in  29  days  1 2  hours  44  minutes  3^^  seconds. 
This  shows  that  the  moon*s  apogee  moves  forward  in 
the  ecliptic,  and  that  at  a  much  quicker  rate  than  the 
sun*8  apogee  does :  since  the  moon  is  5  hours  ^^  mi- 
nutes 39  seconds  longer  in  revolving  from  her  apogee 
to  her  apogee  again,  than  from  any  star  to  the  same 
star  again. 

The  moon V  orbit  crosses  the .  ecliptic  in  two  oppo- 
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site  points,  which  are  called  her  nodes :  and  it  is  ob- 
served, that  she  revolves  sooner  from  any  node  to  the 
node  again,  thkn  from  any  star  to  the  star  again,  by  2 
hours  38  minutes  22  seconds }  which  shows-  that  her 
nodes  move  backward^  or  contrary  to  the  order  of  signs 
in  the  ecliptic 

The  time  in  which  the  moon  revolves  from  the  sun 
to  the  sun  again  (or  from  change  to  change)  is  called 
a  lunation  f  which,  according  to  Dr  Pound^s  mean 
measures,  would  always  consist  of  29  days  12  hours 
44  minutes  3  seconds  2  thirds  58  fourths,  if  the  mo- 
tions of  the  sun  and  moon  were  always  equable.   Hence 

12  mean  lunations  contain  354  days  8  hours  48  mi- 
mites  36  seconds  35  thirds  40  fourths,  which  is  10  days 
21  hours  1 1  minutes  23  seconds  24  thirds  20  fourths 
less  than  the  length  of  a  common  Julian  year,  tonsist- 
ing  of  365  days  6  hours  ^  and  13  mean  lunations  con- 
tain 383  days  21  hours  32  minutes  39  seconds  38 
thirds  38  fourths,  which  exceeds  the  length  of  a  com- 
mon Julian  year,  by  18  days  15  hours  32  minutes  39 
seconds  38  thirds  38  fourths. 

The  mean  time  of  a  new  moon  being  found  for  any 
given  year  and  month,  as  suppose  for  March  1700 
old  style,  if  this  mean  new  moon  falls  later  than  the 
Zith  day  of  March,  then  I2  mean  lunations  added 
to  the  time  of  this  mean  new  moon  will  give  the  time 
of  the  mean  new  moon  in  March  1701,  after  having 
thrown  off  365  days.  But  when  the  mean  new  moon 
happens  to  be  before  the  i  ith  of  March,  we  must  add 

13  mean  lunations,  in  order,  to  have  the  time  of  mean 
new  moon  in  March  the  year  following ;  alwaya  taking 
xare  to  subtract  365  days  in  common  years,  and  366 
days  in  leap  years,  from  the  sum  of  this  addition. 

Thus,  A.  D.  1700,  old  style,  the  time  of  mean 
new  moon  in  March  was  the  8th  day,  at  16  hours  ii 
minutes  25  seconds  after  the  noon  of  that  day  (viz.  at 
II  minutes  25  seconds  past  four  in  the  morning  of  the 
9th  day),  according  to  common  reckoning.  To  thia 
we  must  add  13  mean  lunations,  or  383  days  21  hours 
32  minutes  39  seconds  38  thirds  38  fourths,  and  the 
sum  will  be  302  days  13  hours  44  minutes  4  seconds 
38  thirds  38  fourtlis :  from  which  subtract  365  days^ 
because  the  year  1701  is  a  common  year,  and  there  will 
remain  27  days  13  hours  44  minutes  4  seconds  38 
thirds  38  fourths  for  the  time  of  mean  new  moon  in 
March,  A.  D.  1701. . 

Carrying  on  this  addition  and  subtraction  till  A.  D. 
1703,  we  find  the  time  of  mean  new  moon  in  March 
that  year  to  bd  on  the  6th  day,  at  7  hours  21  minutes, 
1 7  seconds  49  thirds  46  fourths  past  noon  ^  to  which  add 
13  mean  lunations,  and  the  sum  will  be  390  days  4 
hours  53  minutes  57  seconds  28  thirds  20  fourths 4  from 
which  subtract  366  days,  because  the  year  1704  is  a 
leap«year,  and  there  will  remain  24  days  4  hours  53 
minutes  57  seconds  28  thirds  20  fourths,  for  the  time 
.  of  mean  new  moon  in  March  A.  D.  1704. 

In  this  manner  was  the  first  of  the  following  tables 
constructed  to  seconds,  thirds,  and  fourths }  and  then 
wrote  out  to  the  nearest  seconds.  The  reason  why  we 
chose  to  begin  the  year  with  March,  was  to  avoid  the 
inconvenience  of  adding  a  day  to  the  tabular  time  in 
leapryears  afUr  February,  or  subiiactin^a'da^  Umxa:- 
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Of  Calcula-  ^rom  In  Januarj  and  February  lo  those  years  \  to  which 
ting  tclipfcall  tables  of  this  kind  are  subject,  which  begin  the  year 
^  tcf,  &e.c.    ^itb  January,  in  calculating  the  tiroes  of  new  or  full 
'         raoons. 

The  mean  anomalies  ofrthe  sun  and  moon,  and  the 
sun^s  mean  motion  from  the  ascending  node  of  the 
<  moon^s  orbit,  are  set  down  in  Table  III.  firom  i  to  13 
mean  Innations.  These  numbers,  for  13  lunations,  be- 
ing added  to  the  radical  anomalies  of  the  sun  and 
moon,  and  to  the  sun*s  mean  distance  from  the  ascend- 
ing node,  at  the  time  of  mean  new  moon  in  March 
1700  (Table  I.)  will  give  their  mean  anomalies,  and 
the  sun's  mean  distance  from  the  node,  at  the  time  of 
mean  new  moon  in  March  t^cr  j  and  being  added  for 
12  lunations  to  those  for  1701,  give  them  for  the  time 
of  mean  new  moon  in  March  1702.  And  so  on  as  far 
as  you  please  to  continue  the  table  (which  is  here  Car- 
ried on  to  the  year  1800),  always  throwing  olF  ri 
Signs  when  their  snm  exceeds  z  2|  and  setting  down  the 
remainder  as  the  proper  quantity. 

If  the  number  belonging  to  A.  D.  17CO  (in  Table  I.) 
be  stibtracted  from  those  belonging  to  1 800,  we  shaft 
have  their  whole  difierences  in  100  complete  Julian 
years ;  which  accordingly  we  find  to  be  4  days  8  hours 
10  minutes  52  seconds  15  thirds  40  fourths,  with  rci- 
spect  to  the  time  of  mean  new  moon.  These  being  ad- 
ded together  do  times  (always  taking  care  to  throw  off 
a  whole  Innation  when  the  days  exceed  29I)  make  up 
60  centuries  or  6000  years,  as  in  Table  VI,  which 
was  carried  on  to  seconds,  thirds,  and  fourths  :  and 
then  wrote  out  to  the  nearest  seconds.  In  the  Mim^ 
manner  were  the  respective  anomalies  and  the  ^n*s 
distance  from  the  node  found,  for  these  centurial  years ; 
and  then  (for  want  of  room)  wrote  ont  only  to  die 
nearest  minutes,  which  is  suflScient  in  whole  centuries. 
By  means  of  these  two  tables,  we  may  find  the  time  of 
any  mean  new  inoon  in  March,  together  with  the  ano- 
malies of  the  sun  and  moon,  and  the  son's  distance  from 
the  node  at  these  times,  within  the  limits  of  6000  years 
either  before  of  after  any  given  year  in  the  t8th  cen- 
tury ;  and  the  mean  time  of  any  new  or  full  moon  ih 
any  ^iven  month  after  March,  by  means  of  the  third 
and  fourth  tables,  within  the  same  limits,  as  shown  in 
the  precepts  fdr  calculation. 

Thus  ft  would  be  a  very  easy  matter  to  calculate  the 
time  of  any  new  or  full  moon,  if  the  sun  and  moon 
moved  equably  in  all  parts  of  their  oYbits.  fiut  we 
have  already  shown,'that  their  places  are  never  the  same 
as  they  would  be  by  equable  motionK,  except  when 
they  are  in  apogee  or  perigee ;  which  is  when  their 
mean  anomalies  are  either  nothing  or  six  signs  :  and 
that  their  mean  places  are  always  forwarder  than  their 
true  places,  whilst  the  anomaly  is  less  than  six  signs  ; 
and  their  true  places  are  forwarder  than  the  mean, 
whilst  the  anomaly  is  more. 

Hence  it  is  evident,  that  whilst  the  sun's  anomaly  i^ 
lets  than  six  signs,  the  m<ion  will  overtake  him,  or  be 
opposite  to  him,  sooner  than  she  could  if  his  motion 
were  equable;  and  later  whilst  his  anomaly  is  more 
than*  six  signs.  The  greatest  diflerence  that  can  pos- 
sibly happen  between  the  mean  and  trne  time  of  new 
or  full  moon,  on  account  of  the  inequality  of  the  sun'^ 
motion,  is  3  hours  48  minutes  28  seconds :  and  that 
is,  when  the  sun'ft  anomaly  is  either  3  si^s  i  degree, 
or  8  signs  29  degrees  j  sooner  in  the  first  case,  and 
later  in  the  kit^^.  all  other  tigm  and  Agrees  q[ 
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anomaly,  the  difierence  is  gradually  less,  and  vanishes  of  Cak 
when  toe  anomaly  is  cither  nothing  or  six  signs.  ting  Ec 

The  sun  is  in  his  apogee  on  the  3Cth  of  June,  and  in  *^^^ 
his  perigee  on  the  30th  of  December,  in  the  present 
age  :  so  that  be  is  nearer  the  earth  in  our  winter  than 
in  our  summer. — The  proportional  difference  of  di- 
stance, deduced  from  the  difference  of  the  sun's  appa* 
rent  diameter  at  these  times,  is  as  983  to  x 01 7. 

The  moon's  orbit  is  dilated  in  winter,  and  contract- 
ed in  summer;  therefore  the  lunations  are  longer  in 
winter  than  in  summer.  The  greatest  difference  it 
found  to  be  22  minutes  29  seconds }  the  lunations  in- 
creasing gradually  in  length  whilst  the  sun  is  moving 
from  his  apogee  to  his  perigee,  and  decreasing  in  length 
whilst  hols  moving  from  his  perigee  to  his  apogee.-^On 
this  account  the  moon  will  be  later  every  time  in  co- 
ming to  her  conjunction  with  the  snn,  or  being  in  op- 
position to  him,  from  December  till  June,  and  sooner 
from  June  till  December,  than  if  her  .orbit  had  conti- 
nued of  the  same  size  all  the  year  round. 

As  both  these  differences  depend  on  the  sun's  ano- 
maly, they  may  be  fitly  put  together  into  one  table, 
and  called  The  annual  or  first  equation  of  the  mean  to 
the  true  sy%igy^  (See  Table  VII.;.  This  eqnational  dif- 
ference is  to  be  subtracted  from  the  time  of  the  mean 
tyzigy  when  the  sun's  anomaly  is  less  than  six  signs, 
and  added  when  the  anomaly  is  more.-— At  the  greatest 
it  is  4  hours  10  minutes  57  seconds,  viz.  3  hours  4S 
minutes  28  seconds,  on  account  of  the  sun's  unequal 
motion,  and  22  minutes  29  seconds,  on  account  of  the 
dilatation  of  the  moon's  orbit. 

This  compound  equation  ^ould  be  sufficient  for  re- 
ducing the  mean  time  of  new  or  fulf  moon  to  the  true 
time  thereof,  if  the  moon^s  orbit  were  of  a  circular 
form,  and  her  motion  quit^  equable  in  it.  But  the 
moon's  orbit  is  more  elliptical  than  the  sun's,  and  her 
motion  in  it  Is  so  much  the  more  unequal.  The  diffe- 
rence is  so  great,  that  she  is  sometimes  in  conjunction 
with  the  sun,  or  in  opposition  to  him,  sooner  by  9  hours 
47  minutes  54  seconds,  than  she  would  be  if  her  mo- 
tion were  equable ;  and  at  other  times  as  much  later. 
The  former  happens  when  her  mean  anomaly  is  9  signs 
4  degrees,  and  the  latter  when  it  is  2  signs  26  de- 
grees.    Sfe  Table  IX. 

At  different  distances  of  the  sun  from  the  moon's 
apogee,  the  figure  of  the  moon's  orbit  becomes  diffe* 
rent.  It  is  longest  of  all,  or  most  eccentric,  when  the 
sun  is  in  the  same  sign  and  degree  either  with  the  moon's 
apogee  or  perigee ;  shorteRt  of  all,  ur  least  eccentric, 
when  the  sun's  distance  from  the  moon's  apogee  is  ei- 
ther three  signs  or  nine  signs  ;  and  at  a  mean  state 
when  the  distance  is  either  1  sign  15  degrees, -4  signs 
15  degrees,  7  signs  15  degrees,  or  10  signs  15  degrees* 
When  the  moon's  orbit  is  at  its  greatest  eccentricity, 
her  apogeal  distance  from  the  earth's  centre  is  to  her 
perigeul  distance  therefrom,  as  1067  ''  ^^  933  i  ^^^n 
least  eccentric,  as  1043  is  to  957  >  and  when  at  the 
mean  state,  as  105  5  is  to  943. 

But  the  sun's  distance  from  the  moon's  apogee  ia 
equal  to  the  quantity  of  the  moon's  mean  anomaly  at 
the  time  of  new  moon,  and  by  the  addition  of  6  signs 
it  becomes  equal  in  quantity  to  the  moon's  mean  ano- 
maly at  the  time  of  full  moon.  Therefore,  a  table 
may  be  constructed  so  as  to  answer  to  all  the  various 
inequalities  depending  on  the  different  eccentricities  of 
the  moon*0  orbit|  in  the  syzigiesi  and  called  The  m- 
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irCkletUu  condejuation  of  the  mean  to  the  true  sy»^.   (See  Ta- 

j^Eeiip.ble  l£)  :  and  tbe  moon's  anomalj,  when  equated  by 

M,fre.    Table  VIII.   may  be  made  .the  proper  argument  for 

"*   ■'taking  oat  tbia  second  equation  of  time  ^  nrhlcb  must 

lye  apQCfi  co  xsMt  lorMef  equatea  TtmOy  ^mmb  uie  bbooh  a 

anoaaly  is  less  than  six  signs,  and  subtracted  ivhea  tbe 

anonnny  M'more* 

Tbove  are  several  ethec  inequalities  in  tbe  moon's 
noting  wbaph  sometimes  brii^  on  tbe  true  syzicy  a 
little  -oooaert  and  -at  ^otber  -times  keep  it  back  «  little 
later^  thanit  wogld  otherwise  be;  but  they  are  so  small, 
tbattbey  may  be  all  omitted  except  two;  the  former 
of  which  (see  Table  X.) -depends  oti  -the  dtffereaee  be- 
tween the  anomalies  of  the  sob  and  moon  in  the  «yzi- 
5'  ies,  and  tbe  latter  (see  Table  XI.)  depends  on  the  son's 
iataoce  from  the  moon's  nodes  at  these  times.  The 
greateat  ^iSeteiuae  anaing  from  the  fononer  is  4  mioutes 
58  seomkls  f  and  £tmn  tho  latter^  i  minute  34  seconds. 
The  lahlas  iiene  iotected  being  calcolaied  by  Mr 
Ferguson  according  to  the  methods  already  given,  he 
gives  tbe  following  directions  for  their  use. 

T9  calctshte  the  True  Time  of  New  or  Full  Moon* 

^neian      Prscxpt  I.     If  the  required  time  be  within  the  li- 
irtbesK  mits  of  the  i8th  century,  write  out  the  mean  time  of 
f  th««     new  moon  in  March,  for  the  proposed  year,  firom  Table 
"^       I.  in  the  old  style,  or  from  Ta^le  II.  in  the  new  }  to- 
gether with  the  mean  anomalies  of  the  sun  and  moon, 
and  the  sun's  mean  distance  from  tbe  moon's  ascending 
node.     If  you  want  the  time  of  full  moon  in  March, 
add  ihe  half  lunatic  at  the  ibot  of  Table  UL  with 
its  anomalies,  &c.  to  the  former  numbers,  if  the  new 
nooaialls  bci4»e  the  i  jth^tfMarch^  hutif  it  falls  a£^ 
ter,  subtract  tbe  half  lunation,  ifitb  tbe  anomalies,  &c. 
bcloagtng  to  it,  from  the  former  numbers,  and  write 
down  tbe  respective  -siims  or  rpmaindfrs. 

II.  In  these  additions  or  subtractions,  observe,  that 
6o  seconds  make  a  minute,  60  minutes  make  a  degccei 
30  degrees  make  a  aign,  and  il  signs  make  axufile. 
When  you  exceed  i  %  signs  in  -addition,  MJect  1 2,  and 
let  down  the  remainder.  Whea  the  number  «f  signs 
to  be  subtracted  is  ^preater  than  ihe  juimber  you  sub- 
tract from,  add  1.2  signs  to  the  lesser  number,  and  then 
you  will  have  a  remainder  to  set  down.  In  the  tabled 
signs  are  marked  thus*,  degrees ihus^,  minutes  thus^ 
and  seconds  thus". 

III.  When  the  required  new  or  full  moon  is  in  any 
given  month  after  March,  write  out  as  many  lunations 
with  their  anomalies,  and  the  sun's  distance  from  the 
node  from  Table  III.  as.the  given  month  is  after  March, 
cetting  them  in  order  below  the  number  taken  out  fot 
March. 

IV.  Add  all  these  togetlier,  and  ^ey  ^ill  give  the 
oH^an  time  of  the  required  new  or  full  moon,  with  the 
mean  anomalies  and  son's  mean  distance  from  the 
ascending  node,  which  are  the  arguments  for  finding 
the  proper  equations. 

V.  With  the  number  of  days  added  together,  enter 
liable  IV,  under  the  given  month  ;  and  against  that 
number  you  have  the  day  of  mean  new  or  full  moon 
tn  tbe  left*haid  column^  which  set  before  the  hours, 
minutes,  and  seconds,  already  found. 

But  (as  it  will  sometimes  happen)  if  the  said  num- 
ber of  days  fall  short  of  any  in  the  column  under  the 
given  month,  add  one  lunation  and  its  anomalies,  &c. 
(from  Table  III.)  to  the  foresaid  sums,  and  then  you 
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trili  have  a  new  sum  of  Jays  wderet^itli  id  fcnter  Qf  Calcula* 
Table  IV.  under  the  given  month,  where  you  are  sure  ting  fcldip. 
to  find  it  the  second  time,  if  the  first  falls  short.  ■*"•  ^^'* 

VL  With  the  signs  and  degrees  of  Che  sun's  ano- 
maly, -eolor  Table  VII.  and  therewith  take  4Mit  the 
annual  or  first  equation  for  reducing  the  mean  syzigy 
to  tbe  tr4ie^  takfog  «affe  to  make  proportions  in  the 
table  for  the  odd  minutes  and  seconds  of  anomaly,  an 
the  table  gives  the  equation  only  t^  whole  degrees. 

Observe,  in  4his  aad  every  other  case  of  finding  equa- 
tions, that  if  tbe  isigns  are  at  the  bead  of  the  table, 
their  degrees  are  at  the  lefl  hand,  mad  are  i»«koned 
•downwards)  hoi  if  tbeaigns  are  at  the  foot  of  tbe  table, 
their  degrees  are  at  tbe  right  hand,  and  are  counted 
upward  ^  tlie  equation  being  in  the  body  jof  ihe  table, 
under  or  over  iht  signs,  in  a  collateral  line  with  the 
degrees.  '  The  titles  Add  or  Subtract  at  the  head  or 
foot  of  the  tables  where  the  signs  aire  found,  fliow  whe- 
ther the  equation  is  4o  be  added  to  the  mean  time  of 
new  or  full  moon,  or  to  be  subtracted  from  it.  In  this 
table,  the  equation  is  to  be  subtracted,  if  the  signs  of 
the  sun'a  anomaly  are  found  at  tbe  head  of  the  table  \ 
but  it  is  to  be  aoded,  if  the  signs  are  at  tbe  foot. 

VII.  With  the  -signs  and  degrees  of  the  son's  mean 
anomaly,  -enter  Table  VIII.  and  take  out  the  equaMon 
of  the  moon's  mean  am>maly  ^  subtnlcst  this  equation 
from  her  mean  anomaly.  If  the  signs  of  the  sun^s  anoma- 
ly be  at  the  head  of  the  table^  but  add  it  if  they  are  at 
tbe  foot  'j  the  result  will  be  the  moon's  equated  ano- 
maly, with  which  enter  "Table  IX.  and  take  out  the 
second  equation  for  -reducing  -the  mean  to  ihe  -tnie^me 
of  new  or  fiill  moon  >  adding  this  equation,  if  the  signs 
af  .the  xaoon's  anomaly  are  at  the  head  of  the  tajble, 
but  subtracting  it  if  they  are  at  the  foot  \  and  the  re- 
sult will  give  you  the  4nean  time  of  the  inquired  new 
or  full  moon  twice-equated,  which  will  be  sufficiently 
near  for  commoa  almanacs.— But  when  you  frant  to 
calculate  an  eclipse,  the  following  equations  must  be 
iised :  thus, 

VIII.  Subtract  the  moon's  equated  anomaly  from 
the  son's,  mean  anomaly,  and  with  the  retaaiMler  in 
signs  and  ilegrees  enter  Table  X.  and  take  out  the 
third  equation,  opplying  it  to  the  former  equated  time^ 
as  the  titles  Addf^t  Subtract  do  ditect. 

IX.  With  the  saa!s  mean  distance  from  the  ascend- 
ing node  enter  Table  XL  and  take  out  the  •equation 
answering  to  that  argument,  adding  it  to,  or.suhtnct- 
ing  it  from,  the  former  equated  time,  as  the  titles  di- 
rect, and.  the  result  will  give  the  .time  of  new  or  full 
moon,  agreeing  with  well  regulated  clocks  or  watchest 
very  near  the  truth.  But  to  make  it  agree  with  the 
solar  or  apparent  time,  you  must  apply  the  equation 
of  natural  days,  taken  from  an  equation-table,  as  it  is 
leap-year,  or  the  first,  second,  or  third  after.  This, 
however,  unless  in  very  nice  calculations,  needs  not  be 
regarded,  as  the  difference  between  true  and  apparent 
time  is  never  very  considerable. 

The  method  of  calculating  the  time  of  any  new  or, 
full  moon  without  the  limits  of  the  18th  century  will 
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be  shown  further  on.     And  a  few  examples  compared 
with  the  precepts  will  make  the  whole  work  plain. 

N,  B.  The  tables  begin  the  day  at  noon,  and  rpckoti 
forward  from  thence  to  the  noon  follow ing.-<-TliU!<, 
March  the  jist,  at  22  h.  30  m.  25  sec.  of  tabular  time 
is  April  1st  (in  common  reckoning)  at  30  m.  25  sec. 
after  xo  o'clock  in  the  morning. 
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EXAMPLE  L 

Required  the  true'time  of  New  Moon  in  April  1764,  New  Style  f 


Appei 


iSjr  the  frecepti. 

New  Moon. 

Sun*!  Anoinaly. 

Moon*!  Anomaly. 

Sun  Irom  Mode. 

March  1764, 
Add  z  Lunation, 

Mean  New  Moon, 
First  Equation, 

Time  once.eqdated. 
Second  Equation, 

Time  twice  equated. 
Third  Equation, 

Time  thrice  equated,  ^ 
Fourth  Equation, 

True  New  Moon, 
Equation  of  days. 

Apparent  time, 

D. 

U. 

M.    8. 

g       0         in 

g       0         /        // 

•       •         '.      " 

2 
29 

8 
12 

SB    36 
44      3 

8      2    20      0 
Of  29      6    19 

10      13     35     21 
0     25     49        0 

II        4     54     48 

X      0    40    14 

31 

+ 

21 
4 

39    39 
10    40 

9      X     26     19 
II     10     59     18 

II        9     24     21 
+        I      34     57 

0      5    35      a 

Son  from  Node, 
and  Arg.  4th  e- 
qnation. 

3* 

I 
3 

50    19 
24    49 

9      20      27        Z 
Arg.  3d  equation. 

II     10  ^59  ^x8 
Arg.  2d  equation. 

So  the  true  time  is  22  h.  30  min.  25  sec.  after  the  noon 
of  the  31st  March  >  that  u,  April  xst,  at  30  min.  25  sec* 
after  ten  in  the  morning.     But  the  apparent  time  is  26 
min*  37  sec  after  ten  in  the  rooming. 

* 

31 

22 

+ 

25  p 
4    37 

31 

22 

30       7 
+     18 

3» 

22 

30     25 
3    48 

31 

22 

26    37 

/ 
/ 

1 

EXAMPLE  IL 

Qa.  The  true  time  of  Full  Moon  in  May  1762,  New  Style  f 


By  the  l^cepU. 

New  MooiL 

s»un't  AnomaJy. 

ttan  from  Mude. 

March  1762, 
Add  2  lunations, 

New  Moon,  May, 
Subt.  i  Lunation, 

Full  Moon,  May, 
First  Equation, 

Time  once  equated, 
Second  Equation, 

Time  twice  equated. 
Third  Equation, 

Time  thrice  equated. 
Fourth  Equation, 

The  Fall  Moon, 

D. 

H. 

M. 

S. 

g      •         /        #r 

g         0            #           // 

g      0         /        r/ 

^4 
59 

»5 

I 

18 
28 

24 
6 

8    23    48     16 

I      25      12     39 

I     23     59    XI 
X  .  21     38       X 

10     18    49     14 

2        I      20      28 

22 

14 

16 
18 

46 
22 

30 

2 

IQ.     22        0      S5 

0    H    33     i<5 

3     15    37     'a 
6    12    54    30 

0  20  9  42 
0    15    20      7 

7 

+ 

22 
3 

24 
16 

28 
36 

10   7  27  45 

9      3    57     »8 

9      2    42    42 
+      I     >4    36 

0      4    49    35 

Snn  from  Node, 
and  Arg.  4th  e- 
q  nation. 

8 

9 

4» 
47 

4 

J3 

I      3    30    27 
Arg.  3d  equation. 

9      3    57  .  18 
Arg.  2d  equation. 

7 

»J 

53 

2 

II 

36 

Ans.  May  ^th  at  15  h.  50  min.  50  sec  past  noon,  viz. 
May  8th  at  3  h.  50  sec.  in  the  morning. 

a 

7 

»J 

50 

35 
15 

7 

^5 

50 

50 

ore 

tiOf 


To  calculate  the  time  of  New  and  Full  Moon  in  a  given 
year  and  month  of  any  particular  century  between 
thd  Christian  era  and  the  iSth  century, 

pRECEFT  I.  Find  a  year  of  the  same  number  in  the 
x8th  century  with  that  of  the  year  in  the  century  pro- 
posed, and  take  out  the  mean  time  of  new  moon  in 
March,  old  style,  for  that  year,  with  the  mean  ano- 
malies and  sun^a  mean  distance  from  the  node  at  that 
time,  as  already  taught. 

II.  Take  as  many  complete  centuries  of  years  from 
Table  VI.  as,  wheu  subtracted  from  the  above-said  year 
in  the  l8th  ceritury,  will  answer  to  the  given  year^ 
and  take  out  the  first  mean  new  moon  and  its  auoma- 

2 


lies,  &c.  belonging  to  the  said  centuries,  and  set  thena 
below  those  taken  out  for  March  in  the  x8th  century. 

III.  Subtract  the  numbers  belonging  to  these  cento.-, 
ries  from  those  of  the  i8th  century,  and  the  remaindera 
will  be  the  mean  time  and  anomalies,  &c.  of  new  moon 
in  March,  in  the  given  year  of  the  century  proposed.-— 
Then,  work  in  all  respects  for  the  tme  tine  of  new  or 
/ull  moon,  as  shown  in  the  above  precepts  and  examples. 

IV.  If  the  da3rs  annexed  to  these  centuries  exceed  the 
number  of  days  from  the  beginning  of  March  taken  out 
in  the  18th  century,  add  a  lunation  and  its  anomalies, 
&c.  from  Table  III.  to  the  time  and  anomalies  of  new 
moon  in  March,  and  then  proceed  in  all  respects  as 
above.     This  circumstance  happens  in  Example  V. 

EXAMPLE 


ASTRONQMY. 

EXAMPLE   m. 
Rtquired  th*  true  time  oJFtdl  Mom  in  Aprils  Old  Styk,  A.  D.  30  9 
From  1730  lobttnot  1700  (or  17  eeaturies)  mod  then  remains  30. 


OfCakola. 

MS,  &C. 


By  the  Precepti. 

New  Moon. 

Snn't  Anomaly. 

RfooQ*!  Anomaly, 

8«n  from  Node. 

March  1730, 
Add  i  Lunation. 

Fall  Moon, 
1700  years  subtr. 

Full  1  March  A.  D.  30. 
Add  I  Lunation, 

FnU  Moon,  April 
First  Equation, 

Time  once  equated. 
Second  Equation, 

Time  twice  equated. 
Third  Equation, 

Time  thrice  equated. 
Fourth  Equation, 

True  Full  Moon,  April, 

D.      H.     M.     S. 

8.         0       •        " 

9.        «        f 
1 

s.        •        •         " 

7    la    34    j6 

14      iS      22        2 

8    18      4    31 
0    14    33     '0 

9      0    32    17 
6    12    54    30 

I    23    xy    x6 
0    15    20.     7 

22        6      56      18 

14    IX    36    4* 

9      ;    37    41 
XI     28    46      0 

3    »3    ^6    47 
10    29    36      0 

2      8    37    23 
4    29    ^3      0 

7    »3    »9    36 
29    12    44      3 

9      3    Jj    4^ 
0    29      6    19 

4    '3    50    47 
0    25    49      0 

9      9    14    23 
X      0    40    14 

62      3    39 
+      3    28      4 

10      2    58      0 
5    10    58    40 

5      9    39    47 
+      I     18    53 

10      9    J4    37 

Sun  from  Node, 
and    Arg.   fourth 
equation. 

6      5    3«    43 
+      a    57    48 

4    M     59    2a 
Ailg.  3d  equation. 

4    10^   58    40 
Arg.  2d  equation. 

6      8    29    51. 
—      2    54 

Hence  it  appears,  that  the  true  time  of  Full  Moon  in 
April  A.  D.  30,  old  style,  was  on  the  6th  day,  at  25  m. 
4  s.  past  eight  in  the  ev^niag. 

4 

6      8    26    37 
—      I    33 

6      8    25      4 

. ,   .. 

1 

To  Calculaie  the  true  tune  of  New  or  Full  Moon  in  any 
given  year  and  month  before  the  Christian  era. 

nECEPT  L  Find  a  year  in  the  i8th  century,  which 
heing  added  to  thf  given  nOmber  of  years  before  Christ 
dimiaished  by  one,  shall  make  a  number  of  complete 
centuries. 

II.  Find  diis  number  of  centuries  in  Table  VI.  and 


subtract  the  time  and  anomalies  belonging  to  it  from 
those  of  the  mean  new  moon  in  March,  the  above  found 
year  of  the  x8th  century  \  and  the  remainder  will  de- 
note the  time  and.  anomalies,  &c.  of  mean  new  moon 
in  March,  the  given  year  before  Christ.-— Then,  for  the 
true  time  thereof  in  any  month  of  that  year,  p^eed  aa 


above  taught. 

E  X  A  M  P  L  E    IV. 

Required  the  true  time  of  New  Moon  in  May^  Old  Style,  the  year  before  Christ  585  9 

The  years  584  added  to  17x6,  make  2300,  or  23  centuries. 


By  the  Precepti. 

New  Moon. 

San's  Anomaly. 

Moon's  Anomaly. 

Son  Ikom  Node. 

&farch  17x6, 
2300  years  subtract, 

March  before  Christ  585, 
Add  3  Lunations, 

May  before  Christ  585, 
First  Equation, 

Time  once  equated, 

Second  equation. 

Time  twice  equated, 
Third  Equation, 

Time  thrice  equated, 
Fourth  equation. 

Trae  New  Moon, 

D. 

H.      M.     S. 

.      ;    0         »  •       " 

a.  '     0.      /         n 

8.           0         /            M 

II 
II 

17    33    29 

5    57     53 

8      22      50     39 

XI     x^    47    0 

4        4     14        2 

I       5    59      0 

4     27     17       5 
7     25     27      0 

0 

88 

"     35    36 
14    12      9 

9    3     3   39 

a    37    »*-  58 

2    28     15      2 
--a    17  -27      X 

9       I     50       5 

3      2      0    42 

28 

»     47    45 
—      «     37- 

0      02*    37 
5    »J    4«     »7 

5    *5    4a      3 

-    46 

a      5  .50    47 

Son  from  Node, 
and   Arg.    fourth 
equation. 

28 

+ 

1  46      8 

2  15      I 

6     14    41     20 
Arg.  3d.  equation. 

5     19    41  .17 
Arg.  2d  equation. 

28 

4      I      9 
+       I      9 

,     So  the  triie  time  was  May  28thy  at  2 
past  four  in  the  afternoon. 

minuter  ^0 .  seconds 

28 
28 

4      2     x8 
+     12 

4       2    30 

- 

These  Tables  are  calculated  for  the  meridian  of  Lo-      degree  that  the  meridian  of  the  igivea  ^Uce  U^^V^-kx^ 
don  ;  but  they  will  mrrt  for  any  otfarr  phice^  by  wib-     u^  liOxi^Ti^  ttt  «i^<^vQ^  \wx  tkccw^qXts^  Ssst  ^^^x^  ^^^^^j^^ 
tMting  foar  miaateB  Irom  the  Ubular  time,  fox  e^ery     VVial  flaa  mfttvKvKa  ^i  ^^  ^h^^  ^v»Sa^  ^^'^^S^^^^^t* 
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^^^^  Requind  the  ttw  time  rfFiM  Moon  iUAkMndria  in  Egff  tin  September,  OldStyk,  the)fear  before  Chriit  v>if 

Tbe  yean  200  added  to  1800,  nuke  2000  or  ao  centaries. 


Bj  tke  f  Kcc{»U. 

New  M.000. 

San'j  Anomaly. 

Moon'g  Anomaly 

Svafrom  Node. 

■ 

March  1800, 
Add  I  Lunatkn, 

From  the  au^^ 
Subtract  2600  years, 

N.  M.  be£  Chr.  201, 

t^MMt  LuBfttiono, 

Full  moon,  September^ 
First  Equatien, 

Time  once  equated^ 

'lime  twice  equated. 
Third  Equation, 

Time  thricfe  equated^ 
Fourth  Equation, 

True  time  at  London, 
Add  for  Alexandria, 

True  time  there. 

D.    K 

M. 

8. 

g        0        /        /»    ' 

* 

g        0         f        // 

g        0       /        /y 

13            <> 

29      12 

22 

44 

«7 
3 

8    H    19    55 
0    29      6    19 

10      7    52    36 

0      25      48        0 

ii      3    58    24 
I      0    40     14 

42       M 

27    18 

6 
9 

20 
»9 

9    22    26    14 
0      8    50      0 

II       3    4»     j6 
0     15     42      6 

0      4    38    38 
6    27    45      0 

44     18 

177       4 
14    18 

57 

22 

I 
18 

2 . 

0     13    36    14 

5    ^4    37     5f^ 
0    14    33    10 

10    17    59    j6 

5  4    54      3 

6  12    54    30 

5  6    53    3« 

6  4      I     24 

0    15    20      7 

2«      17 

—      3 

43 

21 
6 

3      22     47      20 
10       4     19     55 

10      s    48      9 
^      1    38  .14 

II     26    15      9 
Sun  from  Node, 
and  Argament  41k 
equation. 

1%1$ 

J* 

^5 

»5 

4 

5     18     27     25 
Argo  31I  equation. 

10      4    19    J5 
Ai||.  adequation. 

22        5 

26 

II 

58 

Thus  it  appears,  4]m1  the  Ime  time  of  Full  Moon,  at 
Alexandria,  in  Septeniber,  old  style,  the  year  before  Chiiat 
201,  was  the  a2d  day,  at  26  minutes  28  seconds  afier  seven 
in  the  evening. 

22        5 

aj 

13 
12 

22    $ 

-  a 

2i 

1 

I 
*7 

22      7 

26 

28 

EXAMPLE   VI. 

Required  iht  true  time  of  Full  Moon  at  Babylon  in  October^  Old  Style^  tie  year  4008  before  the  first  year  of 

Christy  or  4007  before  the  year  of  his  births 

The  years  4007  added  to  1793,  make  5800,  or  58  centu^ries. 


Bj  the  If^teceplf . 


March  1 793 1 
Subtract  5800  years, 

N.  M.  bef.  Chr.  4007^ 

Add['J;T*^ 

{^  half  Lunations, 

Full  Moon,  October, 
First  Equation, 

Time  once  equated, 
Second  Equation, 

Time  twice  equated. 
Third  Equation, 

Time  thrice  equated, 
Fourth  Equation, 

Full  Moon  at  London, 
Add  for  Babylon, 

Tme  time  (here, 


New  Moon. 


D.    H.  M.    S. 


30      9    13     55 
IS    12    38      7 


14    20 
2o5    17 

14    18 


35    48 
8    ai 

22      2 


22      B 


£    II 
13    26 


22        7      52     45 
+        8      29     21 


22      16      22        6 

—      4     10 


San*i  Anomaly. 


9  10 
xo  ai 


16  II 

35   o 


10  18  41  II 
^  23  44  15 
o  14  33  'o 


5  a6  58  36 
1  26  27  26 


4     ^    31     10 
Aigo  3d  equation. 


Mooa*i  Anomaly. 


s 


8      7    37    58 
6    24    43      o 


I     12    54    58 

6      o    43      3 
6     la    54    30 


I    a6    3a    31 

--5      5 


I    26    27     26 
Aig.  2d  equation. 


Sun  from  Node.    / 


8 


n 


7       6     18     26 
9     13        I        O 


9    23     17     26 

7      4    41     38 
o    15    20      7 


5     13     '9     " 
Sun  from  Node, 

and  Argument  4tb 

equation. 


22      16      17      $6 

—    5» 


So  that,  on  the  meridian  of  London,  the  true  time  was 
October  23d,  at  17  minutes  5  seconds  past  four  in  tbe 
I  morning;  but  at  Babylon,  the  true  time  was  October  23d, 
at  42  minutes  46  seconds  past  six  in  the  morning.—- This  is 
supposed  by  some  to  have  been  tbe  year  of  the  creation. 


22     16     17       5 
2     25     41 


22      18      42     46 


mm 


ffAgfi^To  calculate  the  true  time  of  New  or  Full  Moon  in  any 
y£ciip.  given  year  and  month  after  the  18/A  century. 
Id,  ate.  Precept  I.  Find  a  year  of  the  same  number  in  the 
1 8th  century  with  that  of  the  year  proposed,  and  take 
oot  the  mean  time  and  anomalies,  &c.  of  new  moon  in 
Harch,  old  style,  for  Uiat  year,  in  Table  I. 

IL  Take  »o  many  --years  from  Table  VI.  as  when 
idded  to  the  above-mentioned  year  in  the  x8tb  century 
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will  answer  to  the  given  year  in  which  the  new  or  full  OfCaleuIa. 
moon  is  required ;  and  take  out  the  first  new  moon,  ting  Xctip. 
with  its  anomalies  for  these  complete  centuries.  ■**>  &^« 

III..  Add  all  these  together,  and  then  work  in  all 
respects  as  above  shown,  only  remember  to  subtract  a 
lunation  and  its  anomalies,  when  the  above-said  addition 
carries  the  new  moon  beyond  the  jist  of  March  ^  as 
in  the  following  example. 


EXAMJ^LE   VIL 

Requ^d  the  true  time  of  New  Moon  in  July^  Old  Style^  A.  D.  2180  f 

Four  centuries  or  (400  years)  added  to  A.  D,  1780^  make  2100. 


By  ilie  Pf  eceptSL 

New  Mooa. 

Saa*s  Anoiniilyk. 

Moon*t  Anomaly. 

Sob  from  Node. 

limrek  i78o» 
Add  400  yearsi 

From  the  sum 
Subtract  i  Lunation 

New  Moon  March  ai8o» 
Add  4  Lunations, 

New  Moon  July  2189^ 
Fixst  Eqiiarjiin, 

Time,  one  equated. 
Second  Equation, 

Time  twice  equated. 
Third  Equation^ 

Time  thrice  equated. 
Fourth  Equation, 

True  time,  Jnly, 

D.   H. 

M.  S. 

.    «    ' 

II 

s       •       '       -^ 

^       0       1        It 

^%    ^ 

>     34 
43     29 

9    4  18 

e     13     24 

13 

0 

1     21      7    47 

ID        J       28         0 

10      18     21        I 

6    17    49      0 

41      7 
29    12 

45     13 
44      3 

9    »7    43 
0    29      6 

13 
^9 

II      22      35      47 
0      25      49        0 

6     10       I 

0     40      14 

II     19 
X18      2 

I     10 
56    12 

8    18    jj 

3    *<S    aj 

54 
17 

10      26     46     47 

3    '3     ^^      ^ 

4  i  ^9  47 
4      2    40    56 

7      21 

3^  39^ 

0     15       I 
3^     9    3* 

11 

37 

a    IQ      2    49 
^24    i^ 

8      8    10    43 
Sun  frffm^*?^*  finiH 
Argument  fourth 
equation. 

7    ao 
+      9 

53  43 

24      8 

10      5     22    34 
Arg.  3d  equation. 

2      9    38  .37 
A^»  2d  equation* 

.  a     6 

+ 

3    J6 

True  time, 
past  six 

ft 

July  8th,  at  22  minutes  ^^  seconds 
in  the  evening. 

8      6 

-      + 

21     47 
I      8 

8      6 

22    is 

■ 

Ll  keeping  by  the  oLL  style,  see  .are  always  sure  to 
be  right,  by  adding  or  subtracting  whole  hundreds  of 
yearB  to  er  from  my  given  year  in  the  1 8th  century. 
0ot  in  the  new  style  we  may  be  very  apt  to  make  mis- 
takes, on  aoGount  of  tlio  leap  year's  not  coming  in  re- 
gularly every  fourth  year :  and  therefore,  when  we  go 
without  the  limits  of  the  i8th  centuir*  we  bad  best 
keep  te  the.  old  style,  and  at  the  end  of  the  calculation 
^•ce  the  tinbt  to  tike  ne#.  Thds,  in  the  22d  century 
there  will  be  fourteen  days  difierence  between  the  styles  $ 
and  therefore  the  true  time  of  new  moon  in  this  last 
example  being  reduced  to  the  new  style  will  be  the 
aid  of  Jnly,  at  22  mtnotes  55  Seconds  past  six  in  the 
evening. 

To  calculate  the  true  place  of  the  Sunjor  any  given  mo^ 

ment  of  time. 

PRCCEFT  I.  In  Tablie  Xlf.  find  tbe  next  lesMryeai* 
IB  nomber  t«  tikat  in  ivhioh  the  suii'fr  place  is  gought, 
and  Write  oot  his  mean  idn^tude  and  anomaly  an* 
•weriog  tb^ttt* :  m  itbicb.  add  Ma  neaa  nmtibn.  and 


anomaly  for  the  complete  residue  of  years,  months, 
days,  hours,  minutes,  and  seconds,  down  to  the  given 
time,  and  this  will  be  the  sun's  mean  place  and  ano- 
maly at  that  time,  in  the  old  style,  provided  the  Said 
time  be  in  any  year  after  the  Cbiistian  era.  See  the 
first  following  enample* 

IL  Enter  Table  XIII.  with  the  sun^e  mean  anoma- 
ly, and  making  proportions  for  the  odd  minotes  and  se- 
conds thereof,  take  out  the  equaliott  of  the  son^i  centre: 
which,  being  applied  to  his  meaii  pla^e  as  the  title  Add 
or  Subtract  directs,  will  give  his  true  plaee  er  longitude 
from  the  vernal  equinox,  at  the  time  for  which  it  was 
required. 

III.  To  calculate  the  sun'ft  place  for  any  time  in  s 
given  year  befefe.t^le  Christiim era,  take  out  his  mean 
longitude  and  anomaly  fdr  tbe  first  year  thereof,  and 
from  these  numbers  subtract  the  mean  motions  and  ano- 
malies fei*  the  compleCe  fcumdreds  or  thoosiands  next 
above  the  given  year  \  and  to  the  remainders^  add  those 
fer  the  riesldlie  of  years,  months,  &g.  and  then  work  in 
all  itspeotaasmbeve.  jSee9heH!nmd,eu0mpUfolhu*ing^ 

EXAMPLE,. 


i6o 


Calcttla- 

ting  £cUp« 

sef,  6cc. 


ASTRONOMY.  Appco 

OfCi 

EXAMPLE  I.  ,  ^%. 

Required  the  Swt^s  true  place^  Mdrch  %othy  Old  Style^  ^^6^t  ot  22  hours  30  minutes  25  seconds  past  Noon  9 

In  common  reckonings  March  2l#l,  at  10  hmirs  30  minutes  in  the  Forenoon. 


• 

To  the  radical  year  after  Christ 

Add  complete  years        .        «        -        . 

.  Bissextile  Days 

Hours 

Minutes 

Seconds 

Sun^3  mean  place  at  the  given  time 
Equation  of  the  Sun^s  centre)  add 

Sun^s  true  place  at  the  same  time 

1701' 

March 

20 

22 

30 

•      ^5 

••           • 

m                    m 

Sun 

I's  Longitude. 

Sun^s  Anomaly. 

8 

.   # 

1 

n 

8 

0             i             H 

9 

0 

II 

X 

20 

0 

28 

26 

43 
27 

»7 

9 

41 

54 

I 

50 
12 

0 

II 

55 

13 

14 
I 

6 
II 

IX 

I 

13       I       0 
29.   26      0 
29     14      0 
28       9       0 
20    41     55 

54     ^3 
X     X4 

I 

0 

10 

X 

»4 
55 

36 
3<J 

9      X     27    23 
Mean  Anomaly. 

0 

12 

10 

12  ornn 

12     10     12 

EXAMPLE  11. 

Reduired  the^un*s  truej^ace^  Oct,  231/9  Old  Styte^  at- 16  hours  57  mimUee  past  Noon^  in  the  4008^^  year 
before  the  year  of  Christ  i  /  whs^h  was  the  4007^^  before  the  year  qf  his  birtk^  and  the  year  of  the  Julian 
period  706. 


By  the  Ptecepts. 

Sun 

*•  Loogitnde. 

Sun's  Anomaly. 

* 

From  the  radical  numbers  after  Christ 
Subtract  those  for  jooo  complete  years 

I 

L  12 

October 
Days         23 
Hours       x6 

Minutes     57 

* 

■    i 

o_.    / 

n 

i        e         /         // 

9 

I 

7    53 
7    46 

10 

40 

6     28     48       0 

10    13    25      0 

Remains  for 

To  which    add, 
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So  that  in  the  meridian  of  London,  the  sun  was  then 
just  entering  the  sign  £k  Libra,  and  consequently  was 
upon  the  point  of  the  autumnal  equinox. 

If  to  the  above  time  of  the  autumnal  equinox  at 
London,  we  add  2h.  25  nu  41  sec.  for  the  longiXnde 
of  Babylon,  we  shall  have  for  the  time  of  the  same 
equinox,  at  that  place,  October  23d,  at  19  h.  22  m. 
41  sec.  \  which,  in  the  common  way  of  reckoning,  is 
October  24th,  at  22  n.  41  sec  past  seven  in  the  morn* 
ing.  • 

.  And  it  appears  by  Example  VL  that  in  the  same 
year  the  true  time  of  full  moon  at  Babylon  was  Octo- 
ber 23d,  at  42  mt  46  sec.  after  six  in  the  morning  $  so 
that  the  autunual  equinox  was  on  the  day  next  aft€r 


the  day  of  full  moon.— The  dominical  letter  for  that 
year  was  G,  and  consequently  the  24th  of  October  was 
on  a  Wednesday. 

To  find  the  SunU  distance  from  the  MootCs  aseending 
nodCf  at  the  time  of  any  /(iven  new  orfidl  moon :  and 
consequently^  to  know  whether  there  is  an  eclipse  at 
that  time  or  not. 

The  sun's  distance  from  the  moon's  ascending  node 
is  the  argument  for  finding  the  moon's  fourth  equation 
in  the  syzigies  j  and,  thet^fisre,  it  is  taken  into  all  the 
foregoing  examples  in  finding  the  times  thereof.  Thus, 
at  the  time  of  mean  new  moon  in  April  1764,  the  sun's 

mean 
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[c«]A.aieftD  jJbUnce  from  die  ascending  node  is  o*  5®  35^  il\ 

lelip.  See  Example  L 

^^  ^     The  descending  node  is  opposite  to  the  ascending  one^ 
and  they  are  just  six  signs  distant  from  each  other. 

When  the  sun  is  within  17  degrees  of  either  of  the 
aodes  at  the  time  of  new  moon,  he  will  be  eclipsed  at 
that  time  ;  and  when  he  is  within  12  degrees  of  either 
«f  the  nodes  at  the  time  of  full  moon^  the  moon  will  be 
then  eclipsed.  Thus  we  find,  that  there  will  be  an  e- 
dipse  of  the  son  at  the  time  of  new  moon  in  April  1764. 
But  the  true  time  of  that  new  moon  comes  out  by 
the  equations  to  be  50  minutes  46  seconds  later  than 
the  mean  time  thereof,  by  comparing  these  times  in  the 
above  example :  and  therefore  we  most  add  the  sun^s 
motion  from  the  node  during  that  interval  to  the  above 
mean  distance  o*  5*  35'  2'',  which  motion  is  found  in 
Table  XIL  for  50  minutes  46  seconds,  to  be  2'  12". 
And  to  this  we  must  apply  the  equation  of  the  sun's 
mean  distance  from  the  node  in  Table  XV.  found  by 
the  sun's  anomaly,  which,  at  the  mean  time  of  new 
moon  in  Example  I.  is  9*  i^  26'  19"  \  and  then  we 
shall  have  the  sun's  true  distance  from  the  nodoi  at  the 
trae  time  of  new  mooni  as  follows : 


At  the  mean  time  of  new  moon  in  7 
April  1764  J 

Son's  motion  from  the  f  50  minutes 
node  for  \  46  seconds 


9un  from  Node, 
g      0       /        1/ 

0 

S 

35 

2 

- 

2 

10 

2 

Son's  mean  distance  from  node  at 

tme  new  moon 
Equation  ef  mean  distance   from 

node,  add 


o    5    37     14 


} 


o    7    42    14 


Son's  tme  distance  from  the  ascend- 
ing node 

Which  being  far  within  the  above  limit  of  1 7  degrees, 

shows  that  the  son  must  then  be  eclipsed. 

And  now  we  shall  show  how  to  project  this,  or  any 

other  eclipse,  either  of  the  sun  or  moon. 

To  project  an  Eclipse  of  the  Sun. 

In  order  to  this,  we  must  find  the  10  following  cle* 
roents  by  means  ^of  the  tables. 

1.  The  true  time  of  conjunction  of  the  son  and  moon  ; 
and  at  that  time,  2.  The  scmidiameter  of  the  earth's 
disk,  as  seen  from  the  moon,  which  is  equal  to  the 
moon's  horizontal  parallax.  3.  The  sou's  distance  from 
the  solstitial  colore  to  which  be  is  then  nearest.  4.  The 
sun's  declination.  5.  The  angle  of  the  moon's  visible 
path  with  the  ecliptic.  6.  The  moon's  latitude.  7.  The 
moon's  true  horary  motion  from  the  son.  8.  The  sun's 
scraidismeter.  9.  The  moon's.  lo.  The  semidiameter 
of  the  penumbra. 

We  shall  now  proceed  to  find  these  elements  for  the 
sun's  eclipse  in  April  1764. 

To  find  the  true  time  of  new  moon.  This,  by  Ex- 
ample I.  is  found  to  be  on  the  first  day  of  the  said 
month,  at  30  minutes  25  seconds  after  ten  in  the  morn- 
ing. 

2.  To  find  the  moon'*s  hsri^ontal parallax^  or  semidta^ 
meter  qf  the  eartVs  disk^  as  seen  from  the  moon.  Enter 
Table  XVII.  with  the  signs  and  degrees  of  the  moon's 
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anomaly  (making  proportions,  becanse  the  anomaly  isOfCalcula- 
in  the  table  only  to  every  6th  degree),  and  thereby  ting  Cdip- 
take  out  the  moon's  horizontal  parallax  5  which  for  the .  *^'*^^ 
above  time,  answering  to  the  anomaly  li*  9^  24'  21'', 

"54' 43"* 

3.  To  find  the  stints  distance  from  the  nearest  solstice^ 

vix,  the  beginning  of  Cancer^  which  is  3*  or  ^*from  ' 

the  beginning  0/ Aries.     It  appears  by  Example  L 

(where  the  son's  piaffe  is  calculated  to  the  above  time  of 

new  moon),  that  the  sun's  longitude  from  the  beginning 

of  Aries  is  then  o'  12^  ic/  12":  that  is,  the  sun's  place 

at  that  time  is  T  Aries,  12^  10'  12'^ 

g       o       #        i# 

Therefore  from  -  -  3000 

Subtract  the  sun's  longitude  or  place   o     12     10     I2 


Remains  the  sun's  distance  from! «     .^  o 

the  solstice  B  J=*     »'    49    4^ 

Or  77®  49^  48"  ^  each  sign  containing  30  degrees. 

4.  To  find  the  sun^s  declination.  Enter  Table  XIV. 
with  the  signs  and  degrees  of  the  sun's  true  place,  viz. 
o*  12%  and  making  proportions  for  the  10'  12",  take 
out  the  sun's  declination  answering  to  his  tme  place, 
and  it  will  be  found  to  be  4®  49'  north. 

5.  To  find  the  moon*s  latitude.  This  depends  on  her 
distance  from  her  ascending  node,  which  is  the  same  as 
the  sun's  distance  from  it  at  the  time  of  new  moon  ^  and 
is  thereby  found  in  Table  XVI. 

But  we  have  already  found  that  the  sun's  equated 
distance  from  the  ascending  node,  at  the  time  of  new 
moon  in  April  1764,  is  o'  7*  42'  I4'^     See  above. 

Therefore,  enter  Table  XVI«  with  o  signs  at  the 
top,  and  7  and  8  domes  at  the  left  hand,  and  take  out 
36'  and  39",  the  latitude  for  7®  j  and  41'  51'',  thelati- 
tude  for  o^ :  and  by  n&aking  proportions  between  these 
latitudes  for  the  42'  14",  by  which  the  moon's  distance 
from  the  node  exceeds  7  degrees,  her  true  latitude  will 
be  found  to  be  40'  18"  north  ascending. 

6.  To  find  the  moonU  true  horary  motion  from  the  sunm 
With  the  moon's  anomaly,  viz.  11*  9®  24'  21",  enter 
Table  XVII.  and  take  out  the  moon's  horary  motion  ^ 
which,  by  making  proportions  in  that  Table,  will  be 
found  to  be  30'  22*^.  Then,  with  the  sun's  anomaly, 
9*  1®  2&  19",  take  out  his  horary  motion  2'  2&"  from 
the  same  table  j  and  subtracting  the  latter  from  the 
former,  there  will  remain  27'  54"  fer  the  moon's  true 
horary  motion  from  the  sun. 

7.  To  find  the  angle  of  the  mootPs  visible  path  with 
the  ecliptic  This,  in  the  projection  of  eclipses,  may  be 
always  rated  at  5^  35',  without  any  sensible  error. 

8.  9.  To  find  the  semidiameters  of  the  sun  and  moon. 
These  are  found  in  the  same  table,  and  by  the  same  ar- 
guments, as  their  horary  inotionSb  In  the  present 
case,  the  sun's  anomaly  gives  his  semidiameter  16'  6'\ 
and  the  moon's  anomaly  gives  her  semidiameter  14' 

57"- 

10.  To  find  the  semidiameter  of  the  pemimbra» 

Add  the  moon's  semidiameter  to  the  sun's,  and  their 

sum  will  be  the  semidiameter  of  the  penumbra,  viz. 

3^' 3"' 
Now  collect  these  elements,  that  they  may  be  found 

the  mote  readily  when  they  are  wanted  in  the  construc- 
tion of  this  eclipse. 
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2.  Semldianieter  of  th_e  earth^s  disk  o 

3.  Snn's  distance  from  the  nearest  solst.  77 

4.  Sun^s  declination^  north  4 

5.  Moon*s  latitude,  north  ascending  o 
6*  Moon*8  horary  motion  from  the  sun  O 
7«  Angle  of  the  moon^s  visible  path  1 

nvith  the  ecliptic  3        ^ 

8.  Sun^s  semidiameter 

9.  Moon^s  semidiameter 

10.  Semidiameter  of  the  penumbra 
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To  project  an  Eclipse  of  the  Sun  geometrtcaily, 

Kig.  !59.  a.  Make  a  scale  of  any  convenient  length,  as  AC,  and 
divide  it  into  as  many  equal  parts  as  tbe  earth^s  semi- 
disk  contains  minutes  of  a  degree  ^  which,  at  the  time 
of  the  eclipse  in  .April  1764,  is  54'  C3".  Then,  with 
the  wliole  length  of  the  scale  as  a  radina,  describe  the 
semicircle  AMB  upon  the  centre  C  \  which  semicircle 
shall  represent  the  northern  half  of  the  earth^s  enlight- 
ened disk  as  seen  from  the  sun. 

Upon  the  centre  C  raise  the  straight  line  CH,  per- 
pendicular to  tbe  diameter  ACB  \  so  ACB  shall  be  a  part 
of  the  ecliptic,  and  CH  its  axis. 

Being  provided  with  a  good  sector,  open  it  to  the 
radius  CA  in  the  line  of  chords  \  and  taking  from 
tbence  the  chord  of  23^  degrees  in  your  compasses,  set 
it  off  both  ways  from  H,  to  ^  and  to  A,  in  tbe  peri- 
phery of  the  semidisk  ;  and  draw  the  straight  line  g  V^, 
in  which  tbe  north  pole  of  the  disk  will  be  always 
found. 

When  the  son  is  in  Aries,  Taurus,  Gemini,  Can- 
^T,  Leo,  and  Virgo,  the  north  pole  of  the  earth  is  en- 
Hghtened  by  tbe  sun  :  but  whilst  the  sun  is  in  the  other 
six  signs,  the  sooth  pole  is  enlightened,  and  the  north 
jiole  is  in  the  dark. 

And  when  the  sun  is  in  Capricorn,  Aquarius,  Pisces, 
Aries,  Taurus,  and  Gemini,  the  northern  half  of  the 
eai'th^s  axis  C  XII  P  lies  to  tbe  right  band  of  tbe  axis 
of  the  ecliptic,  as  seen  from  tbe  sun  \  and  to  the  left 
hand,  whilst  the  sun  is  in  tbe  other  six.  signs. 

Open  the  sector  till  the  radios  (or  distance  of  tbe 
two  ^d*&)r  of  the  sines  be  equal  to  the  length  of  V  A, 
HOd  take  tbe  sine  of  tbe  sun's  distance  from  the  sol- 
tice  (77^  49'  48'')  as  nearly  as  yon  can  guess,  in  your 
compasses,  from  the  line  of  the  sines,  and  set  off  that 
distance  from  V  to  P  in  the  line  ^  V  h^  because  tbe 
earth's  axis  lies  to  the  right  hand  of  the  axis  of 
the  ecliptic  in  this  case,  the  sun  being  in  Aries  \  and 
dji*aw  the  straight  line  C  XII  P  for  the  earth's  axis, 
pf  which  P  is  the  north  pole.  If  the  earth's  axis  had 
hkin  to  tbe  left  hand  from  the  axis  of  the  ecliptic, 
the  distance  VP  would  have  been  set  off  from  V  to- 
wards g. 

To  draw  tbe  parallel  of  latitude  of  any  given  place, 
as  suppose  London,  or  the  path  of  that  place  on  the 
eartli's  enlightened-  disk  <^s  seen  from  tbe  sun,  from  sun- 
rise till  sunset,  take  the  following  method. 

Subtract  the  latitude  of  London,  5 1^4*  fi'^m  9^*% 
and  the  remainder  38^4  ^iU  he  the  colatitude,  which 
take  in  your  compasses  from  tkeUaiB  of  chords^  mnkiog 
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CA  or  CB  the  radius,  and  set  it  from  h  (where  tbeorcda 
earth's  axis  meets  the  periphery  of  the  disk)  to  VI  and  tia;  £cii 
VI,  and  draw  the  occult  or  dotted  line  VI  K  VI. .  •".  k< 
Then,  from  tbe  points  where  this  line  meets  the  earth's 
disk,  set  off  tbe  chord  of  the  sun's  declination  4^  49'  tt> 
D  and  F,  and  to  E  and  G,  and  connect  these  points 
by  the  two  occult  lines  F  XII  G  and  DL£. 

Bisect  LK  XII  in  K,  and  through  the  point  K 
draw  tbe  black  line  VI  K  VI.  Then  make  CB  the 
radius  of  a  line  of  sines  on  the  sector,  take  the  colati- 
tude of  London  38^4  from  the  sines  in  your  compasses, 
and  set  it  both  ways  from  K  to  VI  and  VI.  These 
hours  will  be  just  in  the  edge  of  the  disk  at  the  equi- 
noxes, but  at  no  other  time  in  tbe  whole  year. 

With  tbe  extent  K  VI  taken  into  your  compasses, 
set  one  foot  in  K  (in  tbe  black  line  below  the  occolt 
one)  as  a  centre,  and  with  the  other  foot  describe  tbe 
semicircle  VI  7  8  9  10,  &c.  and  divide  it  into  12  equal 
parts.  Then  from  these  points  of  division  draw  tbe 
occult  lines  70,  80,  991,  &c.  parallel  to  tbe  earth's  axia 
C  XII  P. 

With  the  small  extent  K  XII  as  a  radius,  describe 
the  qnadrantal  arc  XII^  and  divide  it  into  six  equal 
parts,  as  XII,  a,  ab^  bc^  cd^  de^  and  ef;  and  through 
tbe  division  points  a,  ^,  c,  d^  e,  draw  the  occult  lines 
VII  e  V,  VIU  d  IV,  IX  c  III,  X  6  II,  and  XI  o  I, 
all  parallel  to  VI  K  VI,  and  meeting  the  former  occult 
lines  7/1,  80,  &c.  in  tbe  points  VII  VIII IX  X  XI, 
V  I V  III  II  and  I :  which  points  shall  mark  the  se- 
veral sttnations  of  London  on  the  earth's  disk,  at  these 
hours  respectively,  as  seen  from  the  son  j  and  tbe  ellip- 
tic corve  VI VII VIII,  &c.  being  drawn  through  tbese 
points,  shall  represent  tbe  parallel  of  latitude,  or  patb 
of  London  on  tbe  disk,  as  seen  from  tbe  sno,  from  its 
rising  to  its  setting. 

N.  B.  If  the  sun's  declination  bad  been  south,  tbe 
diurnal  path  of  London  would  have  been  on  tbe  upper 
side  of  the  line  VI  K  VI,  and  would  have  touched  the 
line  DL£  in  L.  It  is  requisite  to  divide  tbe  horary 
spaces  into  quarters  (as  some  are  in  the  figure),  and,  if 
possible,  into  minutes  also. 

Make  CB  the  radius  of  a  line  of  chords  on  tbe  see- 
tor,  and  take  therefrom  the  chord  of  5^  35',  tbe 
angle  of  the  moon's  visible  path  with  tbe  ecliptic,  set 
it  off  from  H  to  M  on  the  left  hand  of  CH,  the  axis 
of  tbe  ecliptic,  because  the  moon's  latitude  is  north 
ascending.  Then  draw  CM  for  the  axis  of  tbe  moon's 
orbit,  and  bisect  the  angle  MCH  by  the  right  line  Cs;. 
If  the  moon's  latitude  had  been  north  descending,  the 
axis  of  her  orbit  would  have  been  on  the  right  hand 

from  the  axis  of  the  ecliptic. N.  B.  The  axis  of 

the  moon'9  orbit  lies  the  same  way  whet:  her  latitude 
is  south  ascending  as  when  it  is  north  ascending  \  and 
the  same  way  when  south  descending  as  when  north 
descending. 

Take  the  moon's  latitude  40'  18''  from  the  scale 
C A  in  your  compasses,  and  set  it  from  1  to  x  in  the 
bisecting  line  Csi,  making  ix  parallel  to  Cy :  and  through 
AT,  at  right  angles  to  the  axis  of  tbe  moon's  orbit  CM, 
draw  the  straight  line  N  wxy  S  for  the  path  of  the  pe^ 
numbra's  centre  over  the  earth's  disk.— The  point  Wy 
in  the  axis  of  the  moon's  orbit,  is  that  where  the  pe- 
numbra's centre  approaches  nearest  to  tbe  centre  of  tbe 
earth's  disk,  and  consequently  in  the  middle  of  tbe  ge* 
nQi^l  eclipses :  the  point  9  is  that  where  the  conjunction 
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■lc«lft.of  the  ton  and  moon  falb,  according  to  equal  time  hj 
Eclip-  the  tables)  and  the  point  y  is  the  eclipticai  conjunction 
of  the  son  and  moon. 

Take  the  moon^s  true  horary  motion  from  the  suui 
%Y  54^t  in  you'  compasses,  from  the  scale  CA  (every 
division  of  which  is  a  minute  of  a  degree),  and  with 
that  extent  make  marks  along  the  path  of  the  penom- 
hra's  centre }  and  divide  each  space  from  mark  to  murk 
into  60  equal  parts  or  horary  minutes,  by  dots  j  and 
«t  the  hours  to  eveTy  60th  minute,  in  such  a  manner, 
that  the  dot  signifying  the  instant  of  new  moon  by 
the  tablet  may  fall  into  the  point  »,  half  way  between 
the  axis  of  the  moon's  orbit  and  the  axis  of  the  eclip- 
tic }  and  then  the  rest  of  the  dots  will  show  the  points 
of  the  earth^s  disk,  where  the  penumbra^s  centre  is  at  the 
instants  denoted  by  them,  in  its  transit  over  the  earth. 

Apply  one  side  of  a  square  to  the  line  of  the  penum- 
bra's path,  and  move  the  square  backwards  and  for- 
wards until  the  other  side  of  it  cuts  the  same  hour  and 
minate  (as  at  m  and  m)  bothc  in  the  path  of  London 
and  in  the  path  of  the  penumbra's  centre  ^  and  the 
particular  minute  or  instant  which  the  square  cuts  at 
the  same  time  on  both  paths  shall  be  the  instant  of 
the  visible  conjunction  of  the  sun  and  moon,  or  greatest 
obscuration  of  the  sun,  at  the  place  for  which  the  con- 
struction is  made,  namely  London,  in  the  present  ex- 
ample }  and  this  instant  is  at  37^  minutes  past  ten 
o'clock  in  the  morning;  which  is  17  minutes  five  se« 
conds  later  than  the  tabular  time  of  true  conjunction. 

Take  the  sun's  semidiameter,  16'  6",  in  yocr  com- 
passes, from  the  scale  CA,  and  setting  one  toot  on  the 
path  of  London,  at  m,  namely  at  477  minutes  past  ten, 
with  the  other  foot  describe  the  circle  UY,  which  shall 
represent  the  sun's  disk  as  seen  from  London  at  the 
greatest  obscuration.— Then  take  the  moon's  semidia- 
meter, 14'  57",  in  your  compasses  from  the  same  scale, 
and  setting  one  foot  on  the  path  of  the  penumbra's 
centre  at  m,  in  the  47  i  minutes  after  ten,  with  the  other 
foot  describe  the  circle  TY  for  the  moon's  disk,  as 
seen  from  London,  at  the  time  when  the  eclipse  is  at 
the  greatest,  and  the  portion  of  the  sun's  disk  which  is 
hid  or  cut  off  by  the  moon's  will  show  the  quantity  of 
the  eclipse  at  that  time  ;  which  quantity  may  be  mea- 
sured on  a  line  equal  to  the  sun's  diameter^  and  divided 
into  1 2  equal  parts  for  digits. 

Lastly,  take  the  semidiameter  of  the  penumbra,  31^3", 
from  the  scale  CA  in  yoOr  compasses ;  and  setting  one 
ibot  in  the  line  of  the  penumbra's  centre  path,  on  the 
left  hand  from  the  axis  of  the  ecliptic,  direct  the  other 
foot  toward  the  path  of  London ;  and  carry  that  extent 
backwards  and  forwards  till  both  the  points  of  the  com- 
passes fall  into  the  same  instants  in  both  the  paths :  and 
these  instants  will  denote  the  time  when  the  eclipse  be- 
gins at  London.*— Then  do  the  like  on  the  right  hand 
of  the  axis  of  the  ecliptic ;  and  where  the  points  of  the 
compasses  fall  into  the  same  instants  in  both  the  paths, 
they  will  show  at  what  time  the  eclipse  ends  at  London. 
These  trials  give  20  minutes  after  nine  in  the  morning 
for  the  beginning  of  the  eclipse  at  London,  at  the  points 
N  and  O  ;  474  minutes  after  ten,  at  the  points  m  and 
n^  for  the  time  of  greatest  obscuration ;  and  18  minutes 
after  twelve,  at  R  and  S,  for  the  time  when  the  eclipse 
ends;  aceording  to  mean  or  equal  time. 

From  these  times  we  most  subtract  the  equation  of 
natural  dayp,  viz.  3  minutes,  48  seconds,  in  leap- 
year  April  I.  and  we  shall  have  the  apparent  times; 


namely,  0  hours  16  minutei  ti  secbiids  itsr  ttie  begin- ofCalcola- 
ning  of  the  eclipse,  10  hours  43  minutes  42  seconds  for  ting  £clip. 
the  time  of  greatest  obscuration,  and  1 2  hours  14  minutes    »g»»ftg^c» 
1 2  seconds  for  the  time  when  the  eclipse  ends.     But  the  ^ 

best  way  is  to  apply  this  equation  to  the  true  equal  time 
of  new  moon,  before  the  projection  be  begun ;  as  is 
done  in  Example  I.  For  the  motion  or  position  of  places 
on  the  earth's  disk  answers  to  apparent  or  solar  time. 

In  this  construction  it  is  supposed,  that  the  angle 
under  ftrhich  the  moon's  disk  is  seen^  during  the  whole 
time  of  the  eclipse,  continues  invariably  the  same ;  and 
that  the  moon's  motion  is  uniform  and  rectilineal  du- 
ring that  time.  But  these  suppositions  do  not  exactly 
agree  with  the  truth;  and  therefore,  supposing  the 
elements  given  by  the  tables  to  be  accurate,  yet  the 
times  and  phases  of  the  eclipse,  deduced  from  its  con- 
struction, will  not  answer  exactly  to  what  passeth  in 
the  heavens ;  but  may  be  at  least  two  or  three  minutes 
wrong,  though  done  with  the  greatest  care.  More- 
over, the  paths  of  all  places  of  considerable  latituder 
are  nearer  the  centre  of  the  earth's  disk  as  seen  from 
the  sun  than  those  constructions  make  them  ;  because 
the  disk  is  projected  as  if  the  earth  were  a  perfect  spherei 
although  it  is  known  to  be  a  spheroid.  Consequently, 
the  moon's  shadow  will  go  farther  northward  in  atl 
places  of  northern  latitude,  and  farther  southward  in 
all  places  of  southern  latitude,  than  it  is  shown  to  do 
in  these  projections.  According  to  Meyer's  Tables, 
this  eclipse  was  about  a  quarter  of  an  hour  sooner  than 
either  these  tables^  or  Mr  Flamstead's,  or  Dr  Hal  ley's, 
make  it ;  and  was  not  annular  at  London.  But  M.  de 
la  Cailie's  make  it  almost  central. 

TA€  Projection  of  Lunar  Eclipses* 

When  the  moon  is  within  12  degrees  of  either  of 
her  nodes  at  the  time  when  she  is  full,  she  will  be 
eclipsed ;  otherwise  not. 

We   find   by  Example   II.    that    at   the  time  of 
mean  full  moon  in  May  1762,  the  sun's  distance  from 
the  ascending  node  was  only  4°  4^  35^;  and  the  moon 
being  then  Opposite  to  the  sun,  must  have  been  just  as  ' 
near  her  descending  node,  and  was  therefore  eclipsed. 

The  elements  for  constructing  an  eclipse  of  the  moon 
are  eight  in  number,  as  follows : 

I.  The  true  time  of  full  moon  ;  and  at  that  time, 
2.  The  moon's  horizontal  parallax.  3.  The  sun's  se- 
midiameter. 4.  The  moon's.  5.  The  semidiameter  of 
the  earth's  shadow  at  the  nioon.  6.  The  moon's  lati- 
tude. 7.  The  angle  of  the  moon^s  visible  path  with 
the  ecliptic.  8.  The  moon's  true  horary  motion  from 
the  sou.-^Therefore, 

1.  To  find  the  true  time  ofndv  or  full  moon.  Work 
as  already  taught  in  the  precepts.— Thns  we  have  the 
true  time  of  full  moon  in  May  1762  (see  Example  II. 
page  562)  on  the  8th  day,  at  50  minutes  50  seconds 
past  three  o'clock  in  the  morning. 

2.  To  find  the  moon^s  hori^^ontal  parallax.  Entet 
Table  XVII.  with  the  moon's  mean  anomaly  (at  the 
above  full)  9*  2°  42'  42",  and  thereby  take  out  her 
horixontal  parallax ;  which,  by  making  the  requisite 
proportions,  will  be  found  to  be  57'  23". 

3.  4.  To  find  the  semidiameters  of  the  sun  and  moon. 
Enter  Table  XVII.  with  their  respective  anomalies, 
the  gun'&  being  lo*  7®  27'  45"  (by  the  above  example), 
and  the  moon's  9'  2*  42'  42" ;  and  thereby  take  out 
their  respective  semidiameters  ;  the  sun's  if  ^6'\  and 
the  moon's  1 5^  38". 

X  a  5.  ^'* 
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Of  Cakttia-  5-  To  find  the  iemi^ameter  of  the  earih^s  shadow  at 
ting  £clip  the  moon.  Add  the  son's  borizonUl  paralkx,  which  is 
Ml,  &c.  always  ic/,  to  the  moon's,  which  in  the  present  case  is 
'  3/  23",  the  sun  will  be  57'  33",  from  which  subtract, 
the  sun's  semidiameter  1$'  $6" 9  aud  there  will  remain 
41'  37"  for  the  semidiameter  of  that  part  of  the  earth's 
shadow  which  the  moon  then  passes  through. 

6.  To  find  the  nioon'*s  latitude.  Find  the  sun's  true 
distance  from  the  ascending  node  (as  already  taught  at 
the  true  time  of  full  moon)  ^  and  this  distance  increased 
by  six  signs  will  be  the  moon's  true  distance  from  the 
same  node  j  and  consequently  the  argument  for  finding 
her  true  latitude. 

Thus,  in  Example  II.  the  sun's  mean  distance  from  the 
ascending  node  was  o»  40®  49'  35",  at  the  time  of  mean 
full  moon  'y  but  it  appears  by  the  example,  that  the  true 
time  thereof  was  six  hours  33  minutes  38  seconds  sooner 
than  the  meah  time  ^  and  therefore  we  must  subtract  the 
sun's  motion  from  the  node  (found  in  Table  XII.)  du- 
ring this  interval  from  the  above  mean  distance  of  o'  4* 
49'  35'^  '^^  order  to  have  his  mean  distance  from  it  at 
the  true  time  of  full  moon.  Then  to  this  apply  the 
equation  of  his  mean  distance  from  the  node,  found  in 
Table  XV.  by  his  mean  anomaly  lo*  7®  27'  45" :  and 
lastly  add  six  signs  :  so  shall  the  moon's  true  distance 
from  the  ascending  node  he  found  as  follows : 
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Remains  hit  mean  distance  at  true  fall  moon 
Equation  of  his  mean  distanee,  add 

Suu's  true  distance  from  the  aode 
To  which  add  •  • 

And  the  sum  will  be  *  •  •  6     6  10  32 

Which  is  the  moon's  true  distance  from  her  ascending 
node  at  the  true  time  of  her  being  full  ^  and  consequently 
-the  argument  for  finding  her  true  latitude  at  that  time- 
Therefore,  with  this  argument  enter  Table  XVI.  mak- 
ing proportions  between  the  latitudes  belonging  to  the 
6th  and  7th  degree  of  th«  argument  at  the  left  hand 
(the  signs  being  at  top)  for  the  10' 32",  and  it  will  give 
32'  21"  for  the  mcon's  true  iKtitude,  which  appears  by 
the  table  to  be  south  descending. 

7.  To  find  the  angle  of  the  moon*s  visible  path  with 
the  ecliptic.  This  may  be  stated  at  5®  35',  without  any 
error  of  consequence  in  the  projection  of  the  eclipse. 

8.  To  find  the  moonU  true  horary  motion  fivm  the  sun. 
With  their  respective  anomalies  take  out  their  horary  mo- 
tions from  Table  XVII.  and  the  sun's  horary  motion  sub- 
tracted from  the  moon's,  leaves  remaining  the  moon's  true 
horary  motion  from  the  sim :  in  the  present  case  30'  32"* 

Now  collect  these  elements  together  for  use. 

D.  H.  M.  S. 

•  S     ^  50  ^o 


I.  Tnie  time  of  full  moon  in  May  1761 


a.  Moon*i  horixontal  parallux 

3. 8nn*s  seuidiameter  .  «  . 

4.  ivioon's  semidiAmeter         •  -  ^ 

5.  SeoitdiMmetcr  of  the  carth*s  shadow  at  the  moon 

6.  Moon's  true  latitade,  south  descending 

7.  Angle  of  her  viuble  path  with  the  cojiptie    <- 
I.  Her  true  horary  motion  from  the  sun 

These  elements  being  found  for  the  construction  of 
the  moon's  eclipse  in  May  17621  proceed  as  follows: 
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N  O  M  Y.  Appendix. 

Make  a  scale  of  any  convenient  length,  as  "WX  (fig.  Of  Cekil4. 
159.  a),  and  divide  it  into  60  equal  parts,  each  part  tiagXcii^ 
standing  for  a  minute  of  a  degree.  se«>&e. 

Draw  the  right  line  ACB  (fig.  i6o.  a.)  for  part  of 
the  ecliptic,  and  CD  [lerpendicular  thereto  for  die  south- 
em  part  of  its  axis  ^  the  moon  having  sonth  latitude. 

Add  the  semidiameters  of  the  moon  and  earth's  sha- 
dow together,  which  in  this  eclipse  will  make  57'  15''; 
and  take  this  from  the  scale  in  your  compasses,  and  set- 
ting one  foot  on  the  point  C  as  a  centre,  with  the  other 
foot  describe  the  semicircle  ADfi }  in  one  point  of 
which  the  moon's  centre  will  be  at  the  beginning  of  the 
eclipse,  and  in  another  at  the  end  thereof. 

Take  the  semidiameter  of  the  earth's  shadow,  41' 
37",  in  your  compasses  from  the  scale,  and  setting  one 
foot  in  the  centre  C,  with  the  other  foot  describe  the 
semicircle  KLM  for  the  southern  half  of  the  earth's 
shadow,  because  the  moon's  latitude  is  south  in  this- 
eclipse. 

Make  CD  equal  to  the  radius  of  a  line  of  chords  on 
the  sector,  and  set  off  the  angle  of  the  moon's  visible  path 
with  the  ecliptic  3*  35^  frtmi  D  to  £,  and  draw  the  right 
line  CF£  for  the  southern  half  of  the  axis  of  the  moon's 
orbit  lying  to  tiie  right  hand  from  the  axis  of  the  eclip- 
tic CD,  because  the  moon's  latitude  is  south  descend- 
ing.-—It  would  have  been  the  same  way  (on  the  other 
side  of  the  ecliptic)  if  her  latitude  had  been  north  de- 
scending, b^t  contrary  in  both  cases,  if  her  latitude  had 
been  either  north  ascending  or  south  ascending* 

Bisect  the  angle  DC£  by  the  right  line  C  g^  in  which- 
line  the  true  equal  time  of  opposition  of  the  sun  and 
moon  falls  as  given  by  the  table. 

Take  the  moon's  latitude  32^  2i\  from  the  scale 
with  your  compasses,  and  set  it  from  C  to  G  in  the 
line  CG^;  and  through  tlie  point  G,  at  right  angles 
to  CF£,  draw  the  right  line  PHGFN  for  the  path  of 
the  moon's  centre.  Then  F  shall  be  the  point  in  the 
earth's  shadow,  where  the  moon's  centre  is  at  the 
middle  of  the  eclipse  5  G,  the  point  "where  her  centre 
is  at  the  tabular  time  of  her  being  full  j  and  H,  the 
point  where  her  centre  is  at  the  instant  of  her  ediptica^ 
opposition. 

.  Take  the  moon's  horary  motion  frtmi  the  sun,  30^  52% 
in  your  compasses  from  the  scale ;  and  with  that  extent 
make  marks  along  the  line  df  the  moon's  path  FGN  r 
then  divide  each  space  from  mark  to  mark  into  60 
equal  parts,  or  horary  minutes,  and  set  the  hours  to  the 
proper  dots  in  such  a  manner,  that  the  dot  signifying 
the  instant  of  full  moon  (viz.  50  minates  50  seconds 
after  III  in  the  morning)  may  be  in  the  point  G,  where 
the  line  of  the  moon's  path  cuts  the  line  that  bisects  the 
angle  DC£. 

Take  the  moon's  semidiameter,  if  38'',  in  your  cook 
passes  from  the  scale,  and  with  that  extent,  as  a  radius,, 
upon  the  points  N,  F,  and  P,  as  centres,  describe  the 
circle  Q  for  the  moon  at  the  beginning  of  the  eclipse, 
when  she  touches  the  earth's  shadow  at  V  $  the  circle- 
R  for  the  moon  at  the  middle  of  the  eclipse ;  and  the 
circle  S  for  the  moon  at  the  end  of  the  eclipse,  just 
leaving  the  earth's  shadow  at  W. 

The  point  N  denotes  the  instant  when  the  eclipse  be^ 
gan,  namely,  at  15  minutes  10  seconds  after  II  in  the 
morning  j  the  point  F  the  middle  of  the  eclipse  at  47 
minutes  44  seconds  past  III  |  and  the  point  P  the  end 
of  the  eelipse,  at  18  minutes  after  V^—At  the  greatest 
obscuration  the  moon  was  10  digits  eclipsed. 

TABL£  L 


ASTRONOMICAL  TABLES  for  eakulating  ECLIPSES. 
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!jC  1.    TAe  mean  time  of  New  Moon  in  Marchj  Old  Style  ;  with  the  mean  Anomalies  of  the  Sun  and  Moon^  and  the  Sun^s 
mean  distance  from  the  Moon's  ascending  Node^  from  A.  X>.  1 700  to  A,  Z).  1 800  inclusive^ 
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TABLE  II.  Mean  New  Moon,  ^v.  t'a  March,  New 
Style,  from  A.  D.  1752  to  A.  D.  1800. 
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TABLE  III.  Mean  Anomaliet^  and  Suh*f  mean  Distame 
from  the  Node^for  3  mean  Lunations. 
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TABLE  IV,  The  Days  of  the  Tear,  reckoned  from  the 
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A.BLf£  V.  Mean  Lunations /rom  1  to  jooooo. 
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JLE  Vl.  The  first  mean  New  Moon^  with  the  mean 
womalies  of  the  Sun  and  Moon,  and  the  Sun^s  mean 
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f  ABL  E  IX.  The  second  Equation  of  the  mean  to  the  true  Srasygy. 
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TABLE  XIII.     Equation  of  the  Sun*s  centre^  or  the  dif- 
ference between  his  mean  and  true  place. 


ASTRONOMICAL  TABLES  for  calculating  ECLIPSES. 
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TABLE  XIV.     The  Sun's  Dec/ination. 
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irtiooo.|j^  jy^gcripiion  of  Asirofwmicai  Instruments  serving  to 
tUustrate  the  Motions  of  tie  Heavenly  Bodies. 

The  machine  represented  by  fig*  i6i.  is  the  Grakd 
*  Orrery,  first  made  in  this  kingdom  by  Mr  Rowley 
for  King  George  I.  The  frame  of  it,  Ivblch  contains 
the  vfheel-wocky  &c.  and  regulates  the  i^hole  machine, 
is  made  of  ebony,  and  about  four  feet  in  diameter }  the 
outside  thereof  is  adorned  with  i  2  pilasters.  Between 
these  the  12  signs  of  the  zodiac  are  neatly  painted  with 
gilded  frames.  Above  the  frame  is  a  broad  ring  sap* 
iiorted  with  12  pillars.  This  ring  represents  the  plane 
of  the  ecliptic }  upon  which  are  two  circles  of  degrees, 
Rod  between  these  the  names  and  characters  of  the  1 2 
signs.  Near  the  outside  is  a  circle  of  months  and  days, 
exactly  corresponding  to  the  son^s  place  at  noon  each 
day  throughoot  the  year.  Above  the  ecliptic  stand 
some  of  the  principal  circles  of  the  sphere,  agreeable 
to  their  respective  situations  in  the  heavens  :  viz.  N^ 
xo.  are  the  two  colures,  divided  into  degrees  and  half 
degrees^  N^  11.  is  one-half  the  equinoctial  circle, 
nuJung  an  angle  of  23  i  degree.  The  tropic  of  Can- 
cer and  the  arctic  circle  are  each  fixed  parallel  at  their 
proper  distance  from  the  equinoctial.  On  the  north- 
ern half  of  the  ecliptic  is  a  brass  semicircle,  moveable 
upon  two  points  fixed  in  cyt  and'^.  This  semicircle 
serves  as  a  moveable  horizon  to  be  put  4o  any  degree 
of  latitude  upon  the  north  part  of  the  meridian,  and 
the  whole  machine  may  be  set  to  any  latitude  without 
disturbing  any  of  the  internal  motions,  by  two  strong 
binges  (N®  13.)  fixed  to  the  bottom- frame  upon  which 
the  instrument  moves,  and  a  strong  brass  arch,  having 
holes  at  every  degree,  through  which  a  strong  pin  is 
pot  at  every  elevation.  This  arch  and  the  two  hinges 
•opport  the  whole  machine  when  it  is  lifted  up  accord- 
iog  to  any  latitude :  and  the  arch  at  other  times  lies 
teonveniently  under  ibe  bottom -frame.  When  the  ma- 
chine is  to  be  set  to  any  latitude  (which  is  easily  done  by 
two  men,  each  taking  hold  of  two  handles  convenient^ 
ly  fixed  for  the  purpose),  set  the  moveable  horizon  to 
the  same  degree  upon  the  meridian,  and  hence  yoo 
may  form  an  idea  of  the  respective  altitude  or  depres- 
sion of  the  planets  both  primary  and  secondary.  The 
sun  (N®  X.)  stands  in  the  middle  of  the  whole  system 
upon  a  wire,  making  an  angle  with  the  ecliptic  of 
about  82  degrees.  Next  the  sun  is  a  small  ball  (2.),  re- 
presenting Mercury.  Next  to  Mercury  is  Venus  (3.)) 
represented  by  a  larger  ball.  The  earth  is  represent- 
ed (N®  4.)  by  an  ivory  ball,  having  some  circles  and 
a  map  sketched  upon  it.  The  wire  which  supports  the 
earth  makes  an  angle  with  the  ecliptic  of  667  degrees, 
the  inclinatioi^of  the  earth^s  axis  to  the  ecliptic.  Near 
the  bottom  of  the  earth^s  axis  is  a  dial-plate  (N°  9.), 
baving  an  index  pointing  to  the  hours  of  the  day  as  the 
earth  tarns  round  its  axis.  Bound  the  earth  is  a  ring 
supported  by  two  small  pillars,  representing  the  orbit 
of  the  moon  j  and  the  divisions  upon  it  answer  to  the 
moon's  latitude.  The  motion  of  this  ring  represents 
the  nsotion  of  the  moon's  orbit  according  to  that  of  the 
sodes.  Within  this  ring  is  the  moon  (N^  5.),  having 
»  black  cap  or  case,  by  which  its  motion  represents  the 
phases  of  the  moon  according  to  her  age.  Without  the 
orbits  of  the  earth  and  moon  is  Mars  (N^  6.)*  The 
aext  in  order  to  Mars  is  Jupiter  and  his  foni^  moons 


(N^  7.).  Each  of  thede  moobs  is  supported  by  a  t^ire  Dc»crtpiioa 
fixed  in  a  socket  which  turns  about  the  pillar  support- of  A«trono<. 
ing  Jupiter.  These  satellites  may  be  turned  by  the  *"^^'^^  ''** 
hand  to  any  position,  and  yet  when  the  machine  is  put  *^""*^'*^*- 
into  motion,  they  will  all  move  ie  their  proper  times. 
The  outermost  of  all  is  Saturn,  his  five  moons  and  bis 
ring  (N^  8.).  These  moons  are  supported  and  con- 
trived similar  to  those  of  Jupiter.  The  machine  is  put 
into  motion  by  turning  a  small  winch  (N^  .14.)  *,  and 
the  whole  system  is  also  moved  by  this  winch,  and  by 
pulling  out  and  pushing  in  a  small  cylindrical  pin  above 
the  handle.  When  it  is  pushed  m,  all  the  planets, 
both  primary  and  secondary,  will  move  according  to 
their  respective  periods  by  tuniing  the  handle.  When 
it  is  drawn  obt,  the  motions  of  the  satellites  of  Jupiter 
and  Saturn  will  be  stopped,  while  all  the  rest  move 
withbut  interruption*  There  is  also  a  brass  lamp,  ha- 
ving two  convex  glasses  to  be  put  in  room  of  the  sun  ; 
and  also  a  smaller  earth  and  moon,,  made  somewhat  in 
proportion  to  their  distance  from  each  other,  which 
may  be  put  on  at  pleasure;  The  lamp  turns  round  at 
the  same  time  with  the  earth,  and  the  glasses  of  it  cast 
a  strong  light  upon  her  ^  and  when  the  smaller  earth 
and  moon  are  placed  on,  it  will  be  easy  to  show  when 
either  of  them  will  be  eclipsed.  When  this  machine 
is  ditended  to  be  used,  the  planets  must  be  duly  placed 
by  means  of  an  cphemeris  hereafter  described ;  and  you 
may  place  a  small  black  patch  or  bit  of  wafer  upon 
the  middle  of  the  sun.  Right  against  the  first  degree 
of  OP,  you  may  also  place  patches  upon  Venus,  Mars, 
and  Jupiter,  right  against  some  noted  point  in  the 
ecliptic.  -  Put  in  the  handle,  and  push  in  the  pin  which 
is  above  it.  One  turn  of  this  handle  answers  to  a  re« 
volutidn  of  the  ball  which  represents  the  earth  about 
its  axis ;  and  consequently  to  24  hours  of  time,  as 
shoitn  by  the  hour  index  (9.),  which  is  marked  and 
placed  at  the  foot  of  the  wire  on  which  the  ball  of  the 
earth  is  fixed.  Again,  when  the  index  has  moved  the 
space  of  ten  hours,  Jupiter  makes  one  revolution  round 
its  axis,  and  so  of  the  rest.  By  these  means  the  revo- 
lutions of  the  planets,  and  their  motions  round  their 
own  axes,  will  be  ret^resented  to  tho  eye.  By  observ- 
ing the  motions  of  the  spots  upon  the  surface  of  the  son 
and  of  the  planets  in  the  heavens,  their  diurnal  rotation 
was  first  discovered,  after  the  same  manner  as  we  in  this 
machine  observe  the  motions  of  their  representatives  by 
that  of  the  marks  placed  upon  tnem. 

The  Orrery  (fig.  162.)  is  a  machine  contrived  by 
the  late  ingenious  Mr  James  Ferguson.  It  shows  the 
motions  of  the  sun,  Mercury,  Venus,  earth,  and  moon  ; 
and  occasionally  the  superior  planets.  Mars,  Jupiter, 
and  Saturn,  may  be  put  on.  Jupiter^s  four  satellites 
are  moved  round  him  in  their  proper  times  bv  a  small 
winch  ;  and  Saturn  has  his  five  satellites,  and  his  ring 
which  keeps  its  parallelism  round  the  sun  \  and  by  a 
lamp  put  in  the  sun's  place,  the  ring  shows  all  its  va- 
rious phases  already  described. 

In  the  centre,  N^  i.  represents  the  sun,  supported 
by  its  axis^  inclining  almost  8  degrees  from  the  axis  of 
the  ecliptic,  and  tnrning  round  in  257  days  on  its  axis, 
of  which  the  north  pole  inclines  toward  the  eighth  de- 
gree of  Pisces  in  the  great  ecliptic  (N^  ii.)f  where- 
on the  months  and  days  are  engraven  over  the  fttgn* 
and  degrees  in  which  the  sun  appears,  as  seen  frOm  the 
earth,  on  the  different  days  of  the  year. 
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Descnpiion      The  Dearest  planet  (N^  2.)  to  the  sun  is  Mercury, 

of  AstroDo.  which  goes  round  him  in  87  days,  23  hours,  or  87^^ 

mical  In-  diurnal  rotations  of  the  earth  ;  but  has  no  motion  round 

ftti-umen  s.  j^  ^^j^  j^  ^1^^  machine,  because  the  time  of  its  diurnal 

motion  in  the  heavens  is  not  known  to  us. 

The  next  planet  in  order  is  Venus  (N®  3.),  which 
performs  her  annual  course  in  224  days  17  hours,  and 
turns  round  her  axis  iii  24  days  8  hours,  or  in  244 
diurnal  rotations  of  the  earth.  Her  axis  inclines  75 
degrees  from  the  axis  of  the  ecliptic,  and  her  north 
pole  inclines  towards  the  20th  degree  of  Aquarius, 
according  to  the  observations  of  Bianchini.  She  shows 
all  the  phenomena  described  in  Part  II. 

Next,  Without  the  orbit  of  Venus,  Is  the  earth 
(N^  4.)  which  turns  round  its  axis,  to  any  fixed  point 
at  a  great  distance,  in  23  hours  56  minutes  4  seconds 
of  mean  solar  time  $  but  from  the  sun  to  the  sun  again, 
in  24  hours  of  the  same  time.  N^  6.  is  a  sidereal  dial- 
plate  under  the  earth,  and  N°  7.  a  solar  dial-plate  on 
the  cover  of  the  machine.  The  index  of  the  former 
shows  sidereal,  and  of  the  latter,  solar  time  }  and  hence 
the  fosmer  index  gains  one  entire  revolution  on  the  lat* 
ter  every  year,  as  365  solar  or  natural  days  contain 
|66  sidereal  days,  or  apparent  revolutions  of  the  stai'S. 
[n  the  time  that  the  earth  makes  365^  diurnal  rota- 
tions on  its  axis,  it  goes  once  round  the  sun  in  the 
plane  of  the  ecliptic  ^  and  always  keeps  opposite  to  a 
moving  index  (N^  10.)  which  shows  the  sun's  daily 
change  of  place,  and  alao  the  days  of  the  months. 

■The  earth  is  half  covered  with  a  black  cap,  for  di- 
viding the  apparently  enlightened  half  next  the  sun 
from  the  other  half,  which,  when  turned  away  from 
him,  is  in  the  dark.  The  edge  of  the  cap  represents 
the  circle  bounding  light  and  darkness,  and  shows  at 
vhat  time  the  son  rises  and  sets  to  all  places  throughout 
the  year.  The  earth's  axis  inclines  23 t  degrees  from 
the  axis  of  the  ecliptic;  the  north  pole  inclines  to* 
wards  the  beginning  of  Cancer,  and  beeps  its  parallel- 
ism throughout  its  annual  course ;  so  that  in  summer 
the  noithern  parts  of  the  earth  incline  towards  the  sun, 
and  in  winter  from  him :  by  which  means,  the  differ- 
ent lengths  of  days  and  nights,  and  the  cause  of  the  va- 
rious seasons,  are  demonstrated  to  sight. 

There  is  a  broad  horizon,  to  the  upper  side  of  which 
is  fixed  a  meridian  semicircle  in  the  north  and  south 
points,  graduated  on  both  sides  from  the  horizon  to 
90^  in  the  zenith  or  vertical  point.  The  edge  of  the 
horizon  is  graduated  from  the  east  and  west  to  the 
south  and  north  points,  and  within  these  divisions  are 
the  points  of  the  compass.  From  the  lower  side  of 
this  thin  horizontal  plate  stand  out  four  small  wires, 
to  which  ia  fixed  a  twilight  circle  1 8  degrees  from  the 
graduated  side  of  the  horizon  all  round.  This  horizon 
may  be  put  upon  the  earth  (when  the  cap  is  taken 
away),  and  rectified  to  the  latitude  of  any  place ;  and 
then  by  a  small  wire,  called  the  solar  ray^  which  may 
be  put  on  so  as  to  proceed  directly  from  the  sun's  cen- 
tre towards  the  earth's,  but  to  come  no  farther  than 
almost  to  touch  the  horizon,  the  beginning  of  twi- 
light, time  of  sunrising,  with  his  amplitude,  meridian 
altitude,  time  of  setting,  amplitude  then,  and  end  of 
twilight,  are  shown  for  every  day  of  the  year,  at  that 
place  to  which  the  horizon  is  rectified. 

The  moon  <(N^  5.)  goes  round  the  earthy  from  be- 
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tween  it  and  any  fixed  point  at  a  great  distance,  in  27  Deiciiptioi 
days  7  hours  43  minutes,  or  through  all  the  signs  and  of  Attrdoo. 
degrees  of  her  orbit,  which  is  called  her  periodical  iv-  ^^^^  In- 
volution  ;  but  she  goes  round  from  the  sun  to  the  sun  '     ^'^^^ 
again,  or  from  change  to  change,  in  29  days  12  hours 
35  minutes,  which  is  her  synodical  revolution  /  and  in 
that  time  she  exhibits  all  the  phases  already  described. 

When  the  above-mentioned  horizon  is  rectified  to 
the  latitude  of  any  given  place,  the  times  of  the  moon's^ 
rising  and  setting,  together  with  her  amplitude,  are 
shown  to  that  place  as  well  as  the  son's  \  and  all  the 
various  phenomena  of  the  harvest-moon  are  made  ob* 
vious  to  sight. 

The  moon's  orbit  (N^  9O  ^  inclined  to  the  ecliptic 
(N^  II.)  one  half  being  above,  and  the  ether  below 
it.  The  nodes,  or  points  at  o  and  O9  lie  in  tbe  plane 
of  the  ecliptic,  as  before  described,  and  shift  backward 
through  all  its  sines  and  degrees  in  i8y  years.  The  de* 
grees  of  the  moon's  latitude  to  the  highest  at  NL- 
(north  latitude)  and  lowest  at  SL  (south  latitude), 
are  engraven  both  ways  from  her  nodes  at  o  and  o^ 
and  as  the  moon  rises  and  falls  in  her  orbit  according 
to  its  inclination,  her  latitude  and  distance  from  her 
nodes  are  shown  for  every  day,  having  first  rectified 
her  orbit  so  as  to  set  the  nodes  to  their  proper  places 
in  the  ecliptic ;  and  then  as  they  come  about  at  differ- 
ent and  almost  opposite  times  of  the  year,  and  thea 
point  towards  the  sun,  all  the  eclipses  may  be  shown 
for  hundreds  of  years  (without  any  new  rectification) 
by  turning  the  machinery  backward  for  time  past,  or 
forward  for  time  to  come.  At  17  degrees  distance 
from  each  node,  on  both  sides,  is  engraved  a  small 
sun  ;  and  at  1 2  degrees  distance,  a  small  moon  which 
show  the  limits  of  solar  and  lunar  eclipses  ;  and  when, 
at  any  change,  the  moon  falls  between  either  of  these 
suns  and  the  node,  the  sun  will  be  eclipsed  on  the  day 
pointed  to  by  the  annual  index  (N°  10)  \  and  as  the 
moon  has  then  north  or  south  latitude,  one  may  easily 
judge  whether  that  eclipse  will  be  visible  in  the  north- 
em  or  southern  hemisphere  :  especially  as  the  earth'e 
axis  inclines  toward  the  sun  or  from  him  at  that  time. 
And  when  at  any  full  the  moon  falls  between  either  of 
the  little  moons  and  node,  she  will  be  eclipsed,  and 
the  annual  index  shows  the  day  of  that  eclipse.  There 
is  a  circle  of  29^  equal  parts  (N*  8.)  on  the  cover  of 
the  machine,  on  which  an  index  shows  the  days  of  the 
moon's  age. 

There  are  two  semicircles  (fig.  163.)  fixed  to  an  el- 
liptical ring,  which  being  pat  like  a  cap  upon  the 
earth,  and  the  forked  part  F  upon  the  moon,  shows 
the  tides  as  the  earth  turns  round  within  them,  and 
they  are  led  round  it  by  the  moon.  When  the  differ- 
ent places  come  to  the  semicircle  A  a  £  ^  B,  they  have 
tides  of  flood  \  and  when  they  come  to  the  semi- 
circle CED,  they  have  tides  of  ebb  \  the  index  on  the 
hour-circle  (fig.  162.)  showing  the  times  of  these  phe- 
nomena. 

There  is  a  jointed  wire,  of  which  one  end  being  pot 
into  a  hole  in  the  upright  stem  that  holds  the  earth's 
cap,  and  the  wire  laid  into  a  small  forked  piece  which 
may  be  occasionally  put  upon  Venus  or  Mercury,  shows 
the  direct  and  retrograde  motions  of  these  two  planets, 
with  their  stationary  times  and  places  as  seen  firom  the 
eartlu 
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*«ri|sUaii  The  whole  roachinerj  is  turned  by  a  wiuch  or  handle 
A^troBo.  (N*  12.)  ;  and  is  so  easily  moved,  that  a  clock  might 
[jJ^Ujj  turn  it  without  any  danger  of  stopping. 

To  give  a  plate  of  the  wheel-work  of  this  tsiachine 
wottld  answer  no  purpose,  because  many  of  the  wheels 
lie  80  behind  others  as  to  hide  them  from  sight  in  any 
▼lew  whatever. 

The  Planetarium  (fig.  164.)  is  an  instrument 
contrived  by  Mr  William  Jones  of  Hoi  born,  London, 
mathematical  instrument  maker,  who  has  paid  consi* 
derable  attention  to  those  sort  of  machines,  in  order  to 
reduce  them  to  their  greatest  degree  of  simplicity  and 
perfection.     It  represents  in  a  general  manner,  by  va- 
rious parts  of  its  machinery,  all  the  motions  and  phe* 
nomena  of  the  planetary  system.     This  machine  con- 
sists of,  the  Sun  (in  the  centre),  with  the  planets, 
Mercory,  Venos,  the  Earth  and  Moon,  Mars,  Jupiter 
mnd  his  four  moons,  Saturn  and  his  five  moons  ^  and  to 
it  is  occasionally  applied  an  extra  long  arm  for  the 
Georgian  planet   and  his  two  moons.     To  the  earth 
and  moon  is  applied-a  frame  CD,  containing  only  four 
wheels  »nd  two  pinions,  which  serve  to  preserve  the 
earth^s  axis  in  its  proper  parallelism  in  its  motion  round 
the  son,  and  to  give  the  moon  her  due  revolution  about 
the  earth  at  the  same  time.    These  wheels  are  con- 
nected with  the  wheel-work  in  the  round  box  below, 
Mid  the  wheel  is  set  in  motion  by  the  winch  H.     The 
mrm  M  that  carries  round  the  moon,  points  out  on  the 
plate  C  her  age  and  phases  for  any  situation  in  her  or- 
bit, and  which  accordingly  are  engraved  thereon.     In 
the  same  manner  the  arm  points  out  her  place  in  the 
ecliptic  B,  in  signs  and  degrees,  called  her  geocentric 
place ;  that  is,  as  seen  from  the  eai'th.    The  moon's 
orbit  is  represented  by  the  flat  rim  A  j  the  two  joints 
of  which,   and   upon   which  it  turns,   denoting    her 
nodes*     This  orbit  is  made  to  incline  to  any  desired 
angle.     The  earth  of  this  instrument  is  usually  made 
of  a  tbree  inch  or  ij-  globe,  papered,  &c.  for  the  pur- 
pose )  and  by  means  of  the  terminating  wire  that  goes 
over  it,  points  out  the  changes  of  the  seasons,  and  the 
different  lengths  of  days  and  nights  more  conspicuously. 
This  machine  is  also  made  to  represent,  the  Ptolemaic 
System,  or  such  as  is  vulgarly  received  :  which  places 
the  earth  in  the  centre,  and  the  planets  and  sun  revol- 
ving about  it.     (It  is  done  by  an  auxiliary  small  sun 
and  an  earth,  which  change  their  places  in  the  instnw 
ment).     At  the  same  time,  it  affords  a  most  manifest 
confutation  of  it:   for  it  is  plainly  observed  in  this 
construction,  (i.)  That  the  planets  Mercury  and  Ve- 
nus, being  both  within  the  orbit  of  the  sun,  cannot  at 
any  time  be  seen  to  go  behind  it  ^  whereas  in  nature 
we  observe  them  as  often  to  go  behind  as  before  the 
sun  in  the  heavens.     (2.)  It  shows,  that  as  the  planets 
move  in  circular  orbits  about  the  central  earth,  they 
ought  at  all  times  to  he  of  the  same  apparent  magni- 
tudes 'f  whereas,  on  the  contrary,  we  observe  their  ap- 
parent magnitude  in  the  heavens  to  be  very  variable, 
and  so  far  different,  that,  for  instance.  Mars  will  some- 
times appear  as  big  as  Jupiter  nearly,  and  at  other 
times  you  will  scarcely  know  him  from  a  fixed  star. 
(3.)  It  shows  that  any  of  the  planets  might  be  seen  at 
all  distances  from  the  sun  in  the  heavens  ^  or,  in  other 
words,  that  when  the  sun  is  setting,  Mercory  or  Ve- 
nus may  be  seen  not  only  in  the  south  but  even  in  the 
east  J  which  circuBstances  were  never  yet  obserred. 


ASTBONOMY. 


*73 


(4.)  You  see  by  this  planetarium  that  the  motions  of  Deicription 
the  planets  should  always  be  regular  and  uniformly  the  of  A»trono. 
same  j  whereas,  on  the  contrary,  we  observe  them  al-  ""^^^  No- 
ways to  move  with  a  variable  velocity,. sometimes  faster,,  i^^™"^"*^** ' 
then  slower,  and  sometimes  not  at  all,  as  will  be  pre- 
sently shown.    (5.)  By  the  machine  you  see  the  planets 
move  all  the  same  way,  viz.  from  west  to  east  continual- 
ly :  but  in  the  heavens  we  see  them  move  sometimes 
direct  from  west  to  east,  sometimes  retrograde  from  east 
to  west,  and  at  other  times  to  be  stationary.   All  whiciv 
phenomena  plainly  prove  this  system  to  be  a  false  and 
absurd  hypothesis. 

The  truth  of  the  Copernican  or  Solar  System  of  the 
world  is  hereby  most  clearly  represented.  For  taking 
the  earth  from  the  centre^  and  placing  thereon  the 
usual  large  brass  ball  for  the  sun,  and  restoring  the 
earth  to  its  proper  situation  among  the  planets,  then 
every  thing  will  be  right,  and  agree  exactly  with  celes* 
tial  observations.  For  turning  the  winch  H,  (i.)  You. 
will  see  the  planets  Mercury  and  Venus  go  both  before 
and  behind  the  sun,  or  have  two  conjunctions.  (2.) 
You  will  observe  Mercury  never  to  be  more  than  a  cer- 
tain angular  distance,  21%  and  Venus  47*,  from  the 
sun.  (3.)  That  the  planets,  especially  Mars,  will  be 
sometimes  much  nearer  to  the  earth  than  at  others,  and 
.  therefore  must  appear  larger  at  one  time  than  at  an- 
other. (4.)  You  will  see  that  the  planets  cannot  ap- 
pear at  the  earth  to  move  with  an  uniform  velocity  j  for 
when  nearest  they  appear  to  move  faster,  and  slower 
when  most  remote.  (5.)  You  will  observe  the  planets 
will  appear  at  the  earth  to  move  sometimes  directly 
from  west  to  east,  and  then  to  become  retrograde  from 
east  to  west,  and  between  both  to  be  stationary  or  with- 
out any  apparent  motion  at  all.  Which  particulars  alL 
correspond  exactly  with  observations,  and  fully  prove 
the  truth  of  this  excellent  system.  Fig.  165.  represents- 
.  an  apparatus  to  show  the9e  latter  particulars  more  evi* 
dently.  An  hollow  wire,  with  a  slit  at  top,  is  placed 
over  the  arm  of  the  planet  Mercury  or  Venus  at  £.. 
The  arm  DG  represents  a  ray  of  light  coming  from  the- 
planet  at  D  to  the  earth,  and  is  put  over  the  centre 
which  carries  the  earth  at  F.  The  planets  being  then 
put  in  motion,  the  planet  D,  as  seen  in  the  heavena 
from  the  earth  at  F,  will  undergo  the  several  changes  of 
position  as  above  described.  The  wire  prop  that  is  over 
Mercury  at  £,  may  be  placed  over  the  other  superior 
planets.  Mars,  &c.  and  the  same  phenomena  be  exbl-; 
bited. 

By  this  macbtne  you  at  once  see  all  the  planets  in  mo-*  • 
tion  about  the  sun,  with  the  same  respective  velocities 
and  periods  of  revolution  which  they  have  in  the  hea*' 
vens  'y  the  wheel-work  being  calculated  to  a  minute  oC  - 
time,  from  the  latest  discoveries. 

You  will  see  here  a  demonstration  of  the  earth's 
motion  about  the  son,  as  well  as  those  of  the  rest  of 
the  planets  :  for  if  the  earth  were  to  be  at  rest  in  the 
heavens,  then  the  time  between  any  two  conjunctiona  . 
of  the  same  kind,  or  oppositions,  would  be  the  same 
with  the  periodical  time  of  the  planets,  viz.  88  days 
in  Mercory,  225  in  Venus,  &c..)  whereas  you  here 
observe  this  time,  instead  of  being  225  days,  is  no  less  • 
than  583  days  in  Venos,  occasioned  by  the  earth's 
moving -in  the  mean  time  about  the  sun  the  same  way 
with  the  planet.     And  this  space  of  583  days,  always  • 
passes  between  two  like  conjunctions  of  Venus  in  the 

heavens*. . 
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Description  lif  aven«*    Hence  the  most  important  point  of  astronomy 
ttf  AKtronO'  is  satisfactorily  demonstrated. 

mical  In-  'pi,^  diornal  rotation  of  the  earth  about  its  axis,  and 
ttnimen  8.  ^  demonstration  of  the  caope  of  the  different  seasons  of 
the  year,  and  the  different  lengths  of  days  and  nights, 
are  here  answered  completely :  for  as  the  earth  is  placed 
on  an  axis  inclining  to  that  of  the  ecliptic  in  an  angle 
of  237  degrees,  and  is  set  in  motion  by  the  wheel-work, 
there  will  be  evidently  seen  the  different  inclination  of 
the  sun*s  rays  on  the  earth,  the  different  quantity  there* 
of  which  falls  on  a  given  space,  the  different  quantity 
of  the  atmosphere  they  pass  through,  and  the  different 
continuance  of  the  sun  above  the  horizon  at  the  same 
place  in  difi*erent  times  of  the  year  j  which  particulars 
constitute  the  diff*erence  betwixt  beat  and  cold  in  the 
summer  and  winter  eeasons. 

As  the  globe  of  the  earth  is  movea'ble  about  its  ]n« 
dined  axis,  so  by  having  the  horizon  of  London  drawn 
upon  the  surfnce  of  it,  and  by  means  of  the  termina- 
ting wire  going  over  it,  by  which  is  denoted,  that  on 
that  side  of  the  wire  next  the  aun  is  the  enlightened 
half  of  the  earth,  and  the  opposite  side  the  darkened 
half,  you  will  here  see  very  naturally  represented  the 
cause  of  the  diff*erent  lengths  of  day  and  night,  by  ob^ 
serving  the  unequal  portions  of  the  cirde  which  the 
island  of  Great  Britain,  or  the  city  of  London,  or  any 
other  place,  describes  in  the  light  and  dark  hemispheres 
at  different  times  of  the  year,  by  turning  the  earth  on 
its  axis  with  the  hand.  But  in  some  of  the  better  or^ 
reries  on  this  principle,  the  earth  revolves  about  its  axis 
by  wheel- work. 

As  to  the  eclipses  of  the  sun  and  moon,  the  trtie 
causes  of  them  are  here  very  clearly  seen ;  for  by  placing 
the  lamp  (fig.  166.)  upon  the  centre,  in  room  of  the 
brass  ball  denoting  tbe  sun,  and  turning  the  winch  until 
the  moon  comes  into  a  right  line  between  the  centres 
of  the  lamp  (or  sun)  and  earth,  the  shadow  of  the  moon 
will  fall  upon  tbe  earth,  and  all  who  live  on  that  part 
over  which  the  shadow  passes,  will  see  the  sun  eclipsed 
more  or  less.  On  the  other  side,  the  moon  passes  (in  the 
aforesaid  case)  through  the  shadow  of  the  earth,  and  is 
by  that  means  eclipsed^  And  the  orbit  A  (fig.  164.)  is 
so  moveable  on  the  two  joints  callqd  nodes  that  any  per- 
son may  easily  represent  the  due  position  of  the  nodes 
and  intermediate  spaces  of  the  moon^s  orbit }  and  thence 
•bow  when  there  will  or  will  not  be  an  eclipse  of  either 
luminary,  and  what,  the  quantity  of  each  will  be. 

While  the  moon  is  continuing  to  move  round  tbe 
earth,  the  lamp  on  the  centre  will  so  illumine  the  moon, 
that  yon  will  easily  see  all  her  phases,  as  new,  dichoto- 
mized, gibbous,  full,  waning,  &c.  jost  as  they  appear 
in  the  heavens.  Yon  will  moreover  observe  all  the 
same  phases  of  the  earth  as  they  appear  at  the  moon. 
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The  satellites  of  Jupiter  and  Saturn  are  moveable  Dcaeriptu 
only  by  the  hand  ;  yet  may  all  their  phenomena  be  ea-of  AtiroM 
sily  represented,  excepting  the  true  relative  motions  and  ""<^  ^ 
distances.  Thus,  if  that  gilt  globe  which  before  re-  •*"■*■*" 
presented  the  sun  be  made  now  to  denote  Jupiter,  and 
four  of  the  primary  planets  only  be  retained,  then  will 
the  Jovian  system  be  represented  ^  and,  by  candle  light 
only,  you  will  see  (the  machine  being  in  motion)  tbe 
immersions  and  emersions  of  the  satellites  into  and  out 
of  Jupiter's  shadow.  You  will  see  plainly  the  manner 
in  which  they  tiansit  his  body,  and  their  occultatidni 
behind  it.  You  will  observe  the  varions  ways  in  which 
one  or  more  of  these  moons  may  at  times  disappear* 
And  if  the  machine  be  set  by  a  white  wall,  &c.  then 
by  the  projection  of  their  shadows  will  be  seen  tbe  rea- 
sons why  those  moons  always  appear  on  each  side  of  Jn- 
piter  in  a  right  line,  why  those  which  are  most  remote 
may  appear  nearest,  and  e  contrario*  And  the  aaoM 
may  be  done  for  Saturn's  five  moons  and  his  ring. 

The  Method  of  Rectifying  the  Orrery^  and  the  frtuper 
Manner  ofplacit^  the  Pianete  in  their  true  Siita^ 
tions. 

Having  dwelt  thus  much  on  the  description  of  orre* 
ries,  it  may  be  useful  to  young  readers,  to  point  out 
the  method  by  which  the  orrery  should  be  first  recti- 
fied, previous  to  the  exhibition  or  using  of  it :  and  the 
following  is  extracted  from  Mr  William  Jones's  descrip« 
tion  of  his  new  Portable  Orrery.  ^*  The  method  of 
showing  the  places,  and  relativq  aspects  of  tbe  planets 
on  any  day  of  the  year  in  the  planetarium,  moat  be 
done  by  the  assistance  of  an  ephemeris  or  aknanock, 
which  among  other  almanacks  is  published  annnally  by 
the  Stationers  Company. 

^^  The  ephemeris  contains  a  diary  or  daily  aoconnt 
of  the  planets  places  in  the  heavens,  in  signs,  degrees, 
and  minutes,  both  as  they  appear  to  the  eye  supposed 
to  be  at  the  sun,  and  at  the  earth,  throughout  the 
year.  The  first  of  these  positions  is  called  tbe  heUo' 
centric  place^  and  the  latter,  the  geocentric  placed  The 
heliocentric  plac»  is  that  made  use  of  in  orreries  \  the 
geocentric  place,  that  in  globes.  As  an  example  for 
finding  their  places,  and  setting  them  right  in  tbe  or- 
rery, we  will  suppose  the  ephemeris  (by  White^  which 
for  this  purpose  is  considered  the  best)  at  hand,  where* 
in  at  the  bottom  of  the  left-hand  page  for  every  month 
is  the  heliocentric  longitudes  (or  places)  of  all  the  pla- 
nets to  every  six  days  of  the  month  ^  which  is  near 
enough  for  common  use :  A  copy  of  one  of  these  ta-^ 
bles  for  March  1784  is  here  inserted  for  the  informa* 
tion  of  the  tyro. 
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ription  "  Now  as  an  example,  wc  will  suppose,  that  in  order 
Hono-  to  set  the  planets  of  the  orrerj,  we  want  their  heliocen- 
U  In-  iriQ  places  for  the  2ist  of  this  month.  Looking  into 
**"  the  table,  we  take  the  iptb  day,  which  is  the  nearest 
to  the  day  wanted :  then,  accordingly,  we  find  the  place 
of  Satant  (  ^  )» Is  in  17®  17',  or  17  degrees  (rejecting 
the  minutes,  being  in  this  case  useless)  of  Capricor- 
nu8  (1^)  \  of  Jupiter  (at )  in  18^  of  Aquarius  {zz)  ; 
Mars  (  9  )  in  10^  of  Cancer  (25)  ;  the  earth  (O)  >>> 
29*  of  Virgo  (flj^)  5  Venus  (  ^  )  in  29**  of  Sagittarius, 
(  /  )  J  Mercury  (  {^  )  in  28  degrees  of  the  same  sign ;  and 
in  the  same  manner  for  any  other  day  therein  specified. 
Upon  even  this  circumstance  depends  a  very  pleasing 
astronomical  praxis,  by  which  the  young  tyro  may  at 
any  time  be  able  to  entertain  himself  in  a  inost  rational 
and  agreeable  manner,  viz.  he  may  in  a  minute  0? 
two  represent  the  true  appearance  of  the  planetary  sy- 
stem just  as  it  really  is  in  the  heavens,  and  for  any 
day  he  pleases,  by  assigning  to  each  planet  its  proper 
place  in  its  orbit  3  as  in  the  following  manner :  For 
the  19th  of  March,  as  before,  the  place  of  Saturn  is  in 
1 7^  of  Capricorn  us  (vj)  ;  now  laying  hold  of  the.  arm 
•f  Saturn  in  the  orrery,  you  place  it  over  or  against 
the  1 7^  of  Capricorn  on  the  ecliptic  circle,  constantly 
placed  on  or  surrounding  the  instrument ;  thus  doing 
the  same  for  the  other  planets,  tliey  will  have  the  pro- 
per heliocentric  places  for  that  day. 

"  Now,  in  this  situation  of  the  planets,  we  observe, 
that  if  a  person  was  placed  on  the  earth,  he  would  see 
Venus  and  Jupiter  in  the  same  line  and  place  of  the 
ecliptic,  consequently  in  the  heavens  they  would  ap- 
pear together  or  in  conjunction  }  Mercury  a  little  to 
the  left  or  eastward  of  them,  and  nearer  to  the  sun  3 
Saturn  to  the  right,  or  westward,  farther  from  the 
sun  J  Mars  directly  opposite  to  Saturn  j  so  that  when 
Saturn  appears  in  the  west.  Mars  appears  in  the  east, 
and  vice  versa.  Several  other  curious  and  entertaining 
particulars,  as  depending  on  the  above,  may  be  easily 
represented  and  shown  by  the  learner  ^  particularly  the 
foregoing  when  the  winch  is  turned,  and  all  the  planets 
set  into  their  respective  motions.^^ 

We  cannot  close  this  detail  on  orreries  more  agree- 
ably than  by  the  following  account  of  an  instrument 
of  that  sort  invented  by  Mr  James  Ferguson,  towhich 
he  gives  the  name  of  a  Mechanical  Paradox^  and 
which  is  actuated  by  means  of  what  many,  as  he  ob- 
serves, even  good  mechanics,  would  be  ready  to  pro- 
nounce impossible,  viz.  That  the  teeth  of  one  wheel, 
taking  equally  deep  iuto  the* teeth  of  three  others, 
should  affect  them  in  such  a  manner,  that  in  turning 
it  any  way  round  its  axi-,  it  should  turn  one  of  them 
the  same  way^  another  the  contrary  way^  and  the  third 
no  way  at  alL 

The  solution  of  the  paradox  is  given  under  the  arti- 
cle Mechanics  \  after  which  our  author  proceeds  to 
give  the  following  account  of  its  uses.  *'  This  ma- 
chine is  80  much  of  an  orrery,  as  is  suflScient  to  show 
the  different  lengths  of  days  and  nights,  the  vicissitudes 
of  the  seasons,  the  retrograde  motion  of  the  nodes  of 
the  moon's  orbit,  the  direct  motion  of  the  apogeal 
point  of  her  orbit,  and  the  n\onths  in  which  the  sun 
and  moon  munt  be  t'clipsed. 

**  On  the  great  immoveable  plate  A  (see  fig.  167.) 
are  the  months  and  days  of  the  year,  and  the  signs  and 
degrees  of  the  zodiac  so  placed,  that  when  the  annual 
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ind^x  h  is  brought  to  any  given  day  of  the  year,  it  will  Ocicriptioa 
point  to  the  degree  of  the  sign  in  which  the  bun  is  onorAttrono-  ^ 
that  day.     The  index  is  fixed  to  the  moveable  frame  "•*'^**  *"" 
BC,  and  is  carried  round  the  immoveable  plate,  with  '     '*^'*  '* 
it,  by  means  of  the  knob  n.     The  carrying  this  frame 
and  mdex  round  the  immoveabfe  plate,  answers  to  the 
earth's  annual  motion  round  the  sun,  and  to  the  sun's 
apparent  motion  round  the  ecliptic  in  a  year. 

'*  The  central  wheel  D  (being  fixed  on  the  axis  a, 
which  is  fixed  in  the  centre  of  the  immoveable  plate) 
turns  the  thick  wheel  £  ronnd  its  own  axis  by  the 
motion  of  the  frame  \  and  the  teeth  of  the  wheel  £ 
take  into  the  teeth  of  the  three  wheels  F,  G,  H,  whose 
axes  turn  with  one  another,  like  the  axes  of  the 
hour,  minute,  and  second  bands  of  a  clock  or  watch, 
where  the  seconds  are  shown  from  the  centre  of  the 
dial- plate. 

*'  On  the  upper  ends  of  these  axes,  are  the  round 
plates  I,  K,  L ;  the  plate  I  being  on  the  axis  of  the 
wheel  F,  K  on  the  axis  of  G,  and  L  on  the  axis  of  H. 
80  that  whichever  way  these  wheels  are  affected,  their 
respective  plates,  and  what  they  support,  must  be  af- 
fected in  the  same  manner ;  each  wheel  and  plate  be- 
ing independent  of  the  others. 

*'  The  two  upright  wires  M  and  N  are  fixed  into 
the  plate  I  \  and  they  support  the  small  ecliptic  OP, 
on  which,  in  the  machine,  the  signs  and  degrees  of  the 
ecliptic  are  marked.  This  plate  also  supports  the  small 
terrestrial  globe  ^,  on  its  inclining  axis^)  which  is  fixed 
into  the  plate  near  the  foot  of  the  wire  N.  This  axis 
inclines  237  degrees  firom  a  right  line,  supposed  to  be 
perpendicular  to  the  surface  of  the  plate  I,  and  alao  to 
the  plane  of  the  small  ecliptic  OP,  which  is  parallel  to 
that  plate. 

**  On  the  earth  e  is  the  crescent  g^  which  goes  more 
than  half  way  ronnd  the  earth,  and  stands  perpendi- 
cular to  the  plane  of  the  small  ecliptic  OP,  directly 
facing  the  sun  Z :  Its  use  is  to  divide  the  enlightened 
half  of  the  earth  next  the  sun  from  the  other  half 
which  is  then  in  the  dark  y  so  that  it  represents  tbe 
boundary  of  Itglit  and  darkness,  and  therefore  ought 
to  go  quite  ronnd  the  earth  \  but  cannot  in  a  machine, 
because  in  some  positions  the  earth's  axis  would  fall 
Upon  it.  The  earth  may  be  freely  turned  round  on  its 
axis  by  hand,  within  the  crescent,  which  is  supported 
by  the  crooked  wire  w^  fixed  to  it,  and  into  the  upper 
plate  of  the  moveable  frame  BC. 

^  In  the  plate  K  are  fixed  the  two  upright  wires  Q 
and  R :  they  support  the  moon*s  inclined  orbits  ST  in 
its  nodes,  which  are  the  two  opposite  points  of  the 
moon's  orbit  where  it  intersects  the  ecliptic  OP.  Tlie 
ascending  node  is  marked  fl,,  to  which  the  descending 
node  is  opposite  below  e,  but  hid  from  view  by  the 
globe  e»  The  half  St  T  r  of  this  orbit  is  on  the  north 
side  of  the  ecliptic  OP,  and  the  other  half  tf  8  (t  >*  <mi 
the  south  side  of  the  ecliptic.  The  moon  is  not  in  tfik 
machine;  but  when  she  is  in  either  of  the  nodes  of  her 
orbit  in  the  heavens,  she  it  then  in  the  plane  ef  the 
ecliptic  :  when  she  is  at  T  in  her  orbit,  she  is  in  her 
greatest  north  hititude  \  and  when  she  is  at  8,  she  is  tn 
nor  greatest  sooth  latitude. 

'*  In  the  plate  L  is  fixed  the  crooked  wire  U  U, 
which  points  downward  to  the  small  ecliptic  OP,  and 
shows  the  motion  of  the  moon's  apogee  therein,  and 
its  place  at  any  given  time. 

**The 
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Description  *^  The  ball  Z  represents  the  suiiy  which  is  supported 
of  Astrouo-  by  the  crooked  wire  XY,  fixed  into  the  upper  plate  of 
niical  In-  j^e  frame  at  X,  A  straight  wire  W  proceeds  from 
the  sun  Z,  and  points  always  towards  the  centre  of  the 
earth  e ;  but  toward  different  points  of  its  surface  at 
different  times  of  the  year,  on  account  of  the  obliquity 
of  its  axisy  which  keeps  its  parallelism  during  the  earth *s 
annual  course  round  the  sun  Z ;  and  therefore  must  in- 
ciine  sometimes  toward  the  sun,  at  other  times  from 
him,  and  twice  in  the  year  neither  toward  nor  from  the 
sun,  but  sidewise  to  him.  The  wire  W  is  called  the' 
solar  ray, 

**  As  the  annual-index  h  shows  the  sun's  place  in 
the  ecliptic  for  every  day  of  the  year,  by  turning  the 
frame  round  the  axis  of  the  immoveable  plate  A,  ac- 
cording to  the  order  of  the  months  and  signs,  the  solar 
ray  does  the  same  in  the  small  ecliptic  OP :  for  as  this 
ecliptic  has  no  motion  on  its  axis,  its  signs  and  degrees 
still  keep  parallel  to  those  on  the  immoveable  plate. 
At  the  same  time,  the  nodes  of  the  moon's  orbit  ST 
(or  points  where  it  intersects  the  ecliptic  OP)  are 
moved  backward,  or  contrary  to  the  order  of  signs,  at 
the  rate  of  19I  degrees  every  Julian  year  j  and  the 
moon's  apogeal  wire  UU  is  moved  forward,  or  accord- 
ing to  the  order  of  the  signs  of  the  ecliptic,  nearly  at 
the  rate  of  41  degrees  every  Julian  year  j  the  year  be- 
ing denoted  by  a  revolution  of  the  earth  e  round  the 
sun  Z  ^  in  which  time  the  annual  index  k  goes  round 
the  circles  of  months  and  signs  on  the  immoveable 
plate  A. 

**  Take  hold  of  the  knob  n,  and  turn  the  frame  round 
thereby  ;  and  in  doing  this,  you  will  perceive  that  the 
north  pole  of  the.  earth  e  is  constantly  before  the  cres- 
cent gf  in  the  enlightened  part  of  the  earth  toward 
the  sun,  from  the  20th  of  March  to  the  23d  of  Sep- 
tember }  and  the  south  pole  all  that  time  behind  the 
crescent  in  the  dark  j  and  from  the  23d  of  September 
to  the  20th  of  March,  the  north  pole  as  constantly  in 
the  dark  behind  the  crescent,  and  the  south  poU  in  the 
light  before  it  j  which  shows,  that  there  is  but  one  day 
and  one  night  at  each  pole,  in  the  whole  year^  and 
that  when  it  is  day  at  either  pole,  it  is  night  at  the 
other. 

*'  From  the  20th  of  March  to  the  23d  of  September, 
the  days  are  longer  than  the  nights  in  all  those  places 
of  the  northern  hemisphere  of  the  earth  which  revolve 
through  the  light  and  dark,  and  shorter  in  those  of  the 
southern  hemisphere.  From  the  23d  of  September  to 
the  2Qth  of  March,  the  reverse. 

**  There  are  24  meridian  semicircles  drawn  on  the 
globe,  all  meeting  in  its  poles  :  and  as  one  rotation  or 
turn  of  the  earth  on  its  axis  is  performed  in  24  hours, 
each  of  these  meridians  is  an  hour  distant  from  the 
other,  in  every  parallel  of  latitude.  Therefore,  if  you 
bring  the  annual  index  h  to  any  given  day  of  the  year, 
on  the  immoveable  plate,  you  may  see  now  long  the 
day  then  is  at  any  place  of  the  earth,  by  counting  how 
many  of  these  meridians  are  in  the  light^  or  before  the 
crescent,  in  the  parallel  of  latitude  of  that  place ',  and 
this  number  being  subtracted  from  24  hours,  will  leave 
remaining  the  length  of  the  night.  And  if  you  turn 
the  earth  round  its  axis,  all  those  places  will  pass  di- 
rectly under  the  point  of  the  solar  ray,  which  the  sun 
passes  vertically  over  on  that  day,  because  they  are  just 
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as  many  degrees  north  or  south  of  the  equator  as  the  Dctcript 
sun's  declination  is  then  from  the  equinoctial.  or  Astn 

*^  At  the  two  equinoxes,  viz.  on  the  20th  of  March  osteal  I 
and  23d  of  September,  the  sun  is  in  the  equinoctial,  f^"*" 
and  consequently  has  no  declination.  On  these  da}s, 
the  solar  ray  points  directly  toward  the  equator,  the 
earth's  poles  lie  under  the  inner  edge  of  the  crescent, 
or  boundary  of  light  and  darkness  ^  and  in  every  pa- 
rallel of  latitude  there  are  1 2  of  the  meridians  or  hour- 
circles  before  the  crescent,  and  12  behind  it,  which 
shows  that  the  days  and  nights  then  are  each  1 2  hours 
long  at  all  places  of  the  earth.  And  if  the  %arth  be 
turned  round  its  axis,  you  will  see  that  all  places  on 
it  go  equally  through  the  light  and  the  dark  hemi- 
spheres. 

.  *^  On  the  2ist  of  June,  the  whole  space  within 
the  north  polar  circle  is  enlightened,  which  is  23-7  de- 
grees from  the  pole,  all  around  ^  because  the  earth's 
axis  then  inclines  23T  degrees  toward  the  son :  but  the 
whole  space  within  the  south  polar  circle  is  in  the  dark ; 
and  the  sglar  ray  points  toward  the  tropic  of  Cancer 
on  the  earth,  which  is  23^  degrees  north  from  the 
equator.  On  the  2Cth  of  December  the  reverse  hap- 
pens, and  the  solar  ray  points  toward  the  tropic  of 
Capricorn,  which  is  24T  degrees  south  from  the  equa- 
tor. 

"  If  you  bring  the  anniial-index  k  to  the  beginning  of 
January,  and  turn  the  moon's  orbit  ST  by  its  support- 
ing wires  Q  and  B  till  the  ascending  node  (marked  (t) 
comes  to  its  place  in  the  ecliptic  OP,  as  found  by  an 
ephemeris,  or  by  astronomical  tables,  for  the  beginning 
of  any  given  year  \  and  then  move  the  annual  index  by 
means  of  the  knob  »,  till  the  index  comes  to  any  given 
day  of  the  year  afterward,  the  nodes  will  stand  against 
their  places  in  the  ecliptic  on  that  day ;  and  if  yon 
move  on  the  index  till  either  of  the  nodes  comes  di- 
rectly against  the  point  of  the  solar  ray,  the  index  will 
then  be  at  the  day  of  the  year  on  which  the  son  is  in 
conjunction  with  that  node.  At  the  times  of  those 
new  moons,  which  happen  within  seventeen  days  of  the 
conjunction  of  the  sun  with  either  of  the  nodes,  the 
sun  will  be  eclipsed  j  and  at  the  times  of  those  full 
moons,  which  happen  within  twelve  days  of  either  of 
these  conjunctions,  the  moon  will  be  eclipsed.  Without 
these  limits  there  can  be  no  eclipses  either  of  the  son 
or  moon  \  because,  in  nature,  the  moon's  latitude  or  de- 
clination from  the  ecliptic  is  too  great  for  the  moon's 
shadow  to  fall  on  any  part  of  the  earth,  or  for  the  earth's 
shadow  to  touch  the  moon. 

^'  Bring  the  annnal-index  to  the  beginning  of  Janu- 
ary, and  set  the  moon's  apogeal  wire  UU  to  its  place 
in  the  ecliptic  for  that  time,  as  found  by  astronomical 
tables  }  then  move  the  index  forward  to  any  given 
day  of  the  year,  and  the  wire  will  point  on  the  small 
ecliptic  to  the  place  of  the  moon's  apogee  for  that 
time. 

"  The  earth's  axisy  inclines  always  toward  the  be- 
ginning of  the  sign  Cancer  on  the  small  ecliptic  OP.. 
And  if  you  set  either  of  the  moon's  nodes,  and  her 
apogeal  wire  to  the  beginning  of  that  sign,  and  turn 
the  plate  A  about,  until  the  earth's  axis  inclines  to- 
ward any  side  of  the  room  (suppose  the  north  side), 
and  then  move  the  annual-index  round  and  round-  the 
immoveable  plate  A,  according  to  the  order  of  the 
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riptioninootlis  and  signs  upon  it,  you  will  see  that  the  eartb^s 
(bono- axis  and  beginning  of  Cancer  will  still  keep  towards  the 
^  ^'  same  side  of  the  room,  without  the  least  deviation  from 
'^°"'  it ;  but  the  nodes  of  the  moon^s  orbit  ST  will  turn 
progressively  towards  all  the  sides  of  the  room,  con« 
trarj  to  the  order  of  signs  in  the  small  ecliptic  OP, 
Or  from  east,  by  south,  to  west,  and  so  onj  and  the 
apogeal  wire  UU  will  turn  the  contrary  way  to  the 
motion  of  the  nodes,  or  according  to  the  order  of  the 
signs  in  the  small  ecliptic,  from  west,  by  sonth,  to  east, 
and  so  on  quite  round.  A  clear  proof  that  the  wheel 
F,  which  governs  the  earth*s  axis  and  the  small  eclip- 
tic, does  not  turn  any  way  round  its  own  centre  j  that 
the  wheel  G,  which  governs  the  moon^s  orbit  OP, 
tarns  ro^nd  its  own  centre  backward,  or  contrary  both 
to  the  motion  of  the  frame  BG  and  thick  wheel  £ } 
and  that  the  wheel  H,  which  governs  the  moon^s  apo- 
geal wire  UU,  turns  round  its  own  centre  forward,  or 
in  direction  both  of  the  motion  of  the  frame  and  of  the 
thick  wheel  £,  by  which  the  three  wheels  F,  G,  and 
H,  are  affected. 

**  The  wheels  D,  E,  and  F,  have  each  39  teeth  in 
the  machine  ',  the  wheel  G  has  37,  and  H  44. 

**  The  parallelism  of  the  earth^s  axis  is  perfect  in  this 
machine  ^  the  motion  of  the  apogee  very  nearly  so  ^  the 
motion  of  the  nodes  not  quite  so  near  the  truth,  though 
they  will  not  vary  sensibly  therefrom  in  one  year.  But 
they  cannot  be  brought  nearer,  unless  larger  wheels, 
with  higher  numbers  of  teeth,  are  used. 

**  In  nature,  the  moon^s  apogee  goes  quite  round  the 
ecliptic  in  8  years  and  312  days,  in  the  direction  of  the 
earth^s  annual   motion }   and  the  nodes  go  round  the 
ecliptic,  in  a  contrary  direction,  in  18  years  and  225 
days.      In  the  machine,  the  apogee  goes   round   the 
ecliptic  OP  in  eight  years  and  four-fifths  of  a  year, 
.,1      and  the  nodes  in  18  years  and  a  half.'' 
ciA.        The  CoM£TARiUM,  (fig.  1 68.}.    This  curious  roa- 
'        chine  shows  the  motion  of  a  comet  or  eccentric  body 
moving  round  the  sun,  describing  equal  areas  in  equal 
times,  and  may  be  so  contrived  as  to  show  such  a  mo- 
tion for  any  degrees  of  eccentricity.     It  was  invented 
by  the  late  Dr  Desaguliers. 

The  dark  elliptical  groove  round  the  letters  abed 
g/g  hiklm  is  the  Orbit  of  the  comet  Y  \  this  comet 
is  carried  round  in  the  groove  according  to  the  order 
of  letters,  by  the  wire  W  fixed  in  the  sun  S,  and  slides 
on  the  wire  as  it  approaches  nearer  to  or  recedes  far- 
ther from  the  son,  being  nearest  of  all  in  the  perihe- 
lion a,  and  farthest  in  the  aphelion  g.  The  areSs, 
a  S  ^,  ^  S  r,  c  S  c/,  &c.  or  contents  of  these  several 
triangles,  are  all  equal  \  and  in  every  turn  of  the  winch 
N,  the  comet  T  is  carried  over  one  of  these  areas ; 
consequently,  in  as  much  time  as  it  moves  from  f  to 
,  or  from  g  to  hy  it  moves  from  m  to  a,  or  from  a  to 
and  so  of  the  rest,  being  quickest  of  all  at  0,  and 
slowest  at  g.  Thus  the  cometV  velocity  in  its  orbit 
continually  decreases  from  the  perihelion  a  to  the  aphe- 
lion g  \  and  increases  in  the  same  proportion  from  g 
to  a. 

The  ecliptic  orbit  is  divided  into  1 1  equal  parts  or 
signs,  with  their  respective  degrees,  and  so  is  the 
circle  nopqrstu^  which  represents  a  great  circle  in 
the  heaven!*,  and  to  which  the  comet's  motion  is  re- 
ferred by  a  small  knob  on  the  point  of  the  wire  W. 
Whilst  the  comet  moves  from  /  io-g  in  its  orbit,  it 
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appears  to  move  only  about  £ve  degrees  in  this  circle,  Detcriptiua 
as  is  shown  by  the  small  knob  on  the  end  of  the  wireot*  Attiouo- 
W  'f  but  in  as  short  time  as  the  comet  moves  from  m  to  "''^^^  ^"' 
a,  or  from  a  to  ^,  it  appears  to  describe  the  large  Kpace  *^^"'"^"^'- 
t  ft  or  no  in  the  heavens,  either  of  which  spaces  con- 
tains 1 20  degrees,  or  four  signs.  Were  the  eccentricity 
of  its  orbit  greater,  the  greater  still  would  be  the  differ- 
ence of  its  motion,  and  vice  versa. 

ABCDEFGHIKLM  is  a  circular  orbit  for  showing 
the  equable  motion  of  a  body  round  the  snn  S,  describ- 
ing equal  areas  A8B,  BSC,  &c.  in  equal  times  with- 
those  of  the  body  Y  in  its  elliptical  orbit  above  men- 
tioned I  but  with  this  difference,  that  the  circular  mo- 
tion describes  the  equal  arcs  AB,  BC,  &c.  in  the  same 
equal  times  that  the  elliptical  motion  describes  the  un- 
equal area  ab,  bc^  &c. 

Now  suppose  the  two  bodies  Y  and  i  to  start  hom 
the  points  a  and  A  at  the  same  moment  of  time,  and, 
each  having  gone  round  its  respective  orbit,  to  arrive 
at  these  points  again  at  the  same  instant,  the  body  Y 
will  be  forwarder  in  its  orbit  than  the  body  i  all  the 
way  from  a  tog,  and  from  A  to  G:  but  i  will  be 
forwarder  than  1  through  all  the  other  half  of  the  or- 
bit ;  and  the  difference  is  equal  to  the  equation  of  the 
body  Y  in  its  orbit.  At  the  points  a  A,  and  ^G, 
that  is,  in  the  perihelion  and  aphelion,  they  will 
be  equal  j  and  then  the  equation  vanishes.  This  shows 
why  the  equation  of  a  body  moving  in  an  elliptic  orbit 
is  added  to  the  mean  or  supposed  circular  motion  from 
the  perihelion  to  the  aphelion,  and  subtracted  from  the 
aphelion  to  the  perihelion,  in  bodies  moving  round  the 
sun,  or  from  the  perigee  to  the  apogee,  and  from  the 
apogee  to  the  perigee  in  the  moon's  motion  round  the 
earth; 

This  motion  is  performed  in  the  fbllowing  manner  by 
the  machine,  fig.  169.  ABC  is  a  wooden  bar  (in  the 
box  containing  the  wheeKwork),  above  which  are  the 
wheels  D  and  £,  and  below  it  the  elliptic  plates  FF 
and  GG  J  each  plate  being  fixed  on  an  axis  in  one  of  its 
focuses,  at  £  and  K }  and  the  wheel  £  is  fixed  on  the 
same  axis  with  the  plate  FF.  These  plates  have  grooves 
round  their  edges  precisely  of  equal  diameters  to  one 
another,  and  in  these  grooves  is  the  cat-gut  string  ggfgg 
crossing  between  the  plates  at  h.  On  H,  the  axis  of 
the  handle  or  winch  N  in  fig.  216,  is  an  endless  screw 
in  fig.  217.  working  in  the  wheels  D  and  £,  whose 
numbers  of  teeth  being  equal,  and  should  be  equal  to 
the  number  of  lines,  aS,  &S,  cS,  &c.  in  fig.  i68. 
they  turn  round  their  axis  in  equal  times  to  one  an- 
other, and  to  the  motion  of  the  elliptic  plates.  For, 
the  wheels  D  and  E  having  equal  numbers  of  teeth,  the 
plate  FF  being  fixed  on  the  same  axis  with  the  wheel 
£,  and  turning  the  equally  big  plate  GG  by  a  cat- gut 
string  round  them  both,  they  must  all  go  round  thcair 
axis  in  as  many  turns  of  the  handle  N  as  either  of  the 
wheels  has  teeth. 

It  is  easy  to  see,  that  the  end  A  of  the  elliptical 
plate  FF  being  farther  from  its  axis  £  than  the  oppo- 
site end  I  is,  must  describe  a  circle  so  much  the  hirger 
in  proportion,  and  therefore  move  through  so  much 
more  space  in  the  same  time )  and  for  that  reason  the 
end  /i  moves  so  much  faster  than  the  end  I,  although 
it  goes  no  sooner  round  the  centre  £•  But  then  the 
quick- moving  eod  h  of  the  plate  FF  leads  about  the 
short  end  A  K  of  the  plate  GG  with  the  same  velocity  *, 
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Description  and  the  slow-moving  end  I  of  the  plate  PF  coming 
of  A»trono.  half  round  as  to  B^  must  then  legd  the  long  end  k 
mical  In-  gf  ^^e  plate  GG  as  slowly  about :  so  that  the  elliptical 
•tnimcntg.  ^j^^^  ^F  and  ila  axis  E  move  uniformly  and  equally 
quick  in  every  part  of  its  revolution .:  but  the  elliptical 
plate  GG,  together  with  its  axis  K,  must  move  very 
unequally  in  different  parts  of  its  revolution  }  the  differ 
rence  being  always  inversely  as  the  distance  of  any 
point  of  the  circumference  of  GG  from  its  axis,  at  K  : 
or  in  other  words,  to. instance  in  two  pointSi  if  the  di- 
stance K  A:  be  four,  five,  or  six  times.aa  grea^^  the 
distance  KA,  the  point  A  will  move  in  that  position, 
foor,  five,  or  six  times  a»  fas^  im^  the  point  k  does, 
when  the  plate  GG  has  gone  half  round  j  and  so  OA  for 
any  other  eccentricity  or  difference  of  the  distances  K  k 
and  K  A.  The  tooth  I  on  iht  plate  FF  falls  in  between 
the  two  teeth  at  k  on  the  plate  QGj  by  which  means 
the  revolution  of  the  latter  ia  so  adjusted  to  that  of  the 
former,  that  they  can  never  vary  from  ene  another. 

On  the  top  of  the  axis  of  the  equally-moving  wheel 
D  in  fig.  169.  is  the  suq.S  in  fig.,  168.:  which  sun, 
by  the  wire  fixed  to  it,  carries  .the  ball  i  round  the 
circle  A  BCD,  &c«  with  an  equable  motion,  accord- 
ing to  the  order  of  the  letters  :  and.  on  the  top  of  the 
axis  K  of  the  unequally- movins  ellipses  GG,  in  fig.  \6^* 
is  the  sun  S  in  fig*  i68.  carrying  the  ball  Y  unequally 
round  in  the  elliptical  groove  a  he  </,  &c«  N.  B.  This 
elliptical  groove  most  be  precisely  equal  and  similar  to 
the  verge  of  the  plate  GG,  which  is  also  equal  to  that 
ofFF. 

In  this  manner  machines  may  be  made  to  show  the 
true  motion  of  the  moon  about  the  earth,  or  of  any 
planet  above  the  sun,  by  making  the  elliptical  plates  of 
the  same  eccentricities,  in  proportion  to  the  radius,  as 
the  orbits  of  the  planets  are,  who%e  motions  th^  re- 
present 'f  and  so  their  different  equations  in  dimrent 
parts  of  their  orbits  may  be  made  plain  to  sight,  and 
clearer  ideas  of  these  motions  and  equations  acquired  in 
half  an  hour,  than  could  be  gained  from  reading  half  a 
day  about  such  motions  and  equations. 

The  Improved  Celestial  Globe,  fig*  170*  On 
the  north  pde  of  ihe  axis,  above  the  hour-circle,  is 
fixed  an  arch  MKH  of  237  degrees  ^  and  at  the  end 
H  is  fixed  an  upright  pin  HG,  which  stands  directly 
over  the  north  pole  of  the  ecliptic,  &nd  perpendicular 
to  that  part  of  the  surface  of  the  globe.  On  this 
pin  are  two  moveable  collets  at  £  and  H,  to  which 
are  fixed  the  qnadrantile  wires  N  and  O,  having  two 
little  balls  on  their  ends  for  the  sun  and  moon,  as  in 
the  figure.  The  collet  D  is  fixed  to  the  circular  plate 
F,  whereon  the  29^  days  of  the  moon's  age  are  engra- 
ven, beginning  just  under  the  sun's  wire  Nj  and  as 
this  wire  is  moved  round  the  globe,  the  plate  F  turns 
round  with  it*  These  wires  are  easily  turned,  if  the 
acrew  G  be  slackened  ^  and  when  they  are  set  to 
their  proper  places,  the  screw  serves  to  fix  them 
there,  so  as  in  turning,  the  ball  of  the  globe,  the  wires 
with  the  sun  and  moon  go  round  with  it;  and  these 
twa  little  balls  rise  and  set  at  the  same  times,  and  on 
the  same  points,  of  the  horizon,  for  the  day  to  which 
they  are  rectified,  as  the  sun  and  moon  do  in  the  hea- 
vens. 

Because  the  moon  keeps  not  her  course  in  the  eclip- 
tic (as  the  sun  appears  to  do)  but  has  a  declination  of 
5y  degrees  on  each  side  from  it  in  every  lunation,  her 
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ball  may.  he  screwed  as  many  degrees  to  either  side  of  Dcsenpu 
the  ecUptic.as  l^er  latitude  or  declination  from  the  eclip-  of  Aaum 
tic  amounts  to  at  any  given  time.  mic&Jift 

The    horizon    is    supported    by   two    acmicircular  """^ 
arches,  because  pillars  would  stop  tl^e  progress  of  the 
b^I^  when  they  go  below  the  horizon  in  an  oblique 
sphere. 

,2b  recfify  this  globe.    Elevate  the  pole  to  the  lati- 
tude of  the  .place  \  then  bring  the  sun's  place  in  the 
edipUc  for  the  given  day  to  the  brazen  meridian,  and 
set  ^be  hour  index  at  1 2  at  noon,  that  is,  to  the  opper 
X  2  on  th^  hour  circle  \  keeping  the  globe  in  that,  situa- 
tion, flacken  the. screw  G,  and  set  the  sun  directly  over 
bis  place  on  the  meridian  \  which  done,  aet  the  moqn^s 
.wire  under  the  number  that  expresses  her  age  for  that 
di^y  on  the  plate  t,  and  she  will  then  stand  over  her 
place  in  the  ecliptic,  and  show  what  constellation  she 
IS  in.    Lastly,  fasten  the  screw  G,  and  adjust  the  moon ' 
to  her  latitudfB,  and  the  globe  will  be  rectified. 

Having  thus  rectified  the  globe,  turn  It  round,  and 
observe  on  what  point  of  the  horizon  the  sun  and 
moon  balls  rise  and  set,  for  these  agree  with  the 
points  of  the  compass  on  which  the  son  and  moon 
rise  and  set  in  the  heavens  on  the  given  day  \  and  the 
hour  index  shows  the  time  of  their  rising  and  setting: 
and  likewise  the  time  of  the  moon's  passing  over  the 
meridian* 

This  simple  apparatus  shows  all  the  varieties  that  can 
happen  in  the  rising  and  setting  of  the  sun  and  roooo  \ 
and  makes  the  forementioned  phenomena  of  the  bar- 
vest  moon  plain  to  the  eye.  It  is  also  very  useful  in 
reading  lectures  on  the  globes,  because  a  large  com- 
pany can  see  this  sun  and  moon  go  round,  rising  above 
and  setting  below  ^he  horizon  at  different  times,  ac- 
cording to  the  seasons  of  the  year :  and  making  their 
appulses  tQ  different  fixed  stars.  But  in  the  ubual  way, 
where  there  is  only,  the  places  of  the  sun  and  moon  ia 
the  ecliptic  to  keep  the  eye  upon,  they  are  easily  lost 
sight  0^  unless  they  be  covered  with  patches.  ^32 

The  Trajectgrium  Lunare,  fig.  171*.  This  mk-Ttvpnit' 
chine  is  for  delineating  the  paths  of  the  earth  aod**^"*^ 
nioon,  showing  what  sort  of  curves  they  make  in  the 
ethereal  regions*  S  is  the  sun,  and  £  the  earth,  whose 
centres  are  95  inches  distant  from  each  other  \  every 
inch  answering  to  1000,000  of  miles.  M  is  the  moon, 
whose  centre  is  -^^  parts  of  an  inch  from  the  earth's 
in  this  machine,  this  being  in  just  proportion  to  the 
moon's  distance  from  the  earth.  AA  is  a  bar  of  wood, 
to  be  moved  by  hand  round  the  axis  g  which  is  fixed 
in  the  wheel  Y.  The  circumference  of  this  wheel  is  to 
the  circumference  of  the  small  wheel  L  (below  the 

other  end  of  tlie  bar)  as  ^^si  ^^7*  ^®  ^^  ^9t»  ^^  *'  ^ 
year  is  to  a  lunation.  The  wheels  are  grooved  i^oond 
their  edges,  and  in  the  grooves  is  the  C|it-gut  string 
GG  crossing  between  the  wheels  at  X.  On  the  axis  of 
the  wheel  L  is  the  index  F,  in  which  is  fixed  the 
moon's  axis  M  for  carrying  her  round  the  earth  E 
(fixed  on  the  axis  of  the  wheel  L)  in  the  time- that  the 
index  goes  round  a  circle  of  29!-  equal  parts,  which  are 
tlie  days  of  the  moon's  age.  The  wheel  V  has  the 
months  and  days  of  the  year  all  round  its  limb ;  and 
in  the  bar  A  A  is  fixed  the  index  /,  which  points  out 
the  days  of  the  months  answering  the  days  of  tbe 
moon's  age,^  showp  by  the  index  F,  in  the  circle  of 
29 1  equal  parts  at  the  other  end  of  tbe  bar*      On 
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ption^^^  axis  of  the  wheel  L  is  put  the  piece  D,  below 
uno  the  cock  C,  In  which  this  axis  turns  round  i  and  in 
in-  D  are  put  the  pencils  e  and  m  directly  under  the  earth 
"^  £  and  moon  M )  so  that  m  is  carried  round  e  as  M  is 
round  £. 

Jaslj  the  machine  on  an  even  floor,  pressing  gently 
on  the  wheel  Y,  to  cause  its  spiked  feet  (of  which  two 
appear  at  P  and  P,  the  third  being  supposed  to  be  hid 
from  sight  by  the  wheel)  enter  a  little  into  the  floor  to 
secure  the  wheel  from  turning.  Then  lay  a  paper  about 
four  feet  long  under  the  pencils  e  and  m^  crosswise  to 
the  bar  \  which  done,  move  the  bar  slowly  round  the 
axis  g  of  the  wheel  Y  y  and  as  the  earth'  D  goes  round 
the  sun  S,  the  moon  M  will  go  round  the  earth  with 
a  duly  proportioned  velocity^  and  the  friction  wheel 
XV  running  on  the  floor,  will  keep  the  bar  from  bearing 
too  heavily  on  the  pencils  e  and  ffi^  whicli  will  deline- 
ate the  paths  of  the  earth  and  moon.  As  the  index 
I  points  out  the  days  of  the  months,  the  Index  F  shows 
the  moon^s  age  on  these  days,  in  the  circle  of  29^ 
t:qual  parts.  And  as  this  last  index  points  to  ttie  dif- 
ferent days  in  Its  circle,  the  like  numerical  figures  may 
be  set  to  those  parts  of  the  curves  of  the  earth^s  path 
and  moon^R  where  the  pencils  e  and  m  are  at  those 
times  respectively!  to  show  the  places  of  the  earth  and 
moon.  If  the  pencil  e  be  pushed  a  very  little  off,  as 
if  from  the  pencil  m,  to  .about  ^  part  of  their  di- 
stance, and  the  pencil  m  pushed  as  much  towards  e^  to 
bring  them  to  tlie  same  distances  again,  though  not 
to  the  same  points  of  space  ^  then,  as  m  goes  round 
r,  e  will  go  as  It  were  round  the  centre  of  gravity  be- 
tween the  earth  e  and  moon  m  ;  but  this  motion  will 
not  sensibly  alter  the  figure  of  the  earth's  path  or  the 
moon's. 

Ka  pin,  as/?,  be  put  through  the  pencil  iti,  with  Its 
head  towards  that  of  the  pin  q  in  the  pencil  ^,  its 
head  will  always  keep  thereto  as  m  goes  round  e^ 
or  as  the  same  side  of  the  moon  is  still  obverted  to 
the  earth.  But  the  pin  j9,  which  may  be  considered  as 
an  equatorial  diameter  of  the  moon,  will  turn  quite 
round  the  point  «>,  making  all  possible  angles  with 
the'  line  of  Its  progress,  or  line  of  the  moon's  path. 
This  is  an  ocular  proof  of  the  moon's  turning  round 
her  axis. 

m.  A  Description  of  the  principal  Astronomical  In- 
struments  by  which  Astronomers  make  the  most  ac 
curate  Observations* 

By  practical  astronomy  is  implied  the  knowledge  of 
observing  the  celestial  bodies  with  respect  to  their  po- 
sition and  time  of  the  year,  and  of  deducing  from  those 
observations  certain  conclusions  useful  in  calculating 
the  time  when  any  proposed  position  of  these  bodies 
shall  happen. 

For  this  purpose.  It  is  necessary  to  have  a  room  or 
place  conveniently  situated,  suitably  contrived,  and  fur- 
nished with  proper  astronomical  instruments.  It  should 
have  an  uninterrupted  view  from  the  zenith  down  to 
(or  even  below)  the  horizon,  at  least  towards  its  car- 
dinal points}  and  for  this  purpose,  that  part  of  the 
roof  which  lies  in  the  direction  of  the  meridian,  in  par- 
ticular, should  have  moveable  covers,  which  may  easily 
.  be  moved  and  put  on  again  ^  by  which  means  an  in- 
strament  may  be  directed  to  any  point  of  the  heavens 
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between   the  horizon  and  the  zenith,  as  well  to  the  Descriptioa 

northward  as  southward.  of  AstiH  uo- 

This  place,  called  an  Observatory,  should  contain  ™*^*'  '"* 

some,  if  not  all,  of  the  lollowing  instruments  : 

I.  A  Pendulum  Clock,  for  showing  equal  time. 
This  should  show  time  in  hours,  minutes  and  seconds  ^ 
and  with  which  the  observer,  by  hearing  the  beats  of 
the  pendulum,  may  count  them  by  bis  ear,  while  his 
eye  Is  employed  on  the  motion  of  the  celestial  object 
he  is  observing.  Just  before  the  object  arrives  at  the 
position  described,  the  observer  ehould  look  on  the 
clock  and  remark  the  time,  suppose  it  9  hours  15  mi- 
nutes 25  seconds  :  then  saying,  25,  26,  27,  28,  &c. 
responsive  to  the  beat  of  the  pendulum,  till  he  sees 
through  the  instrument  the  object  Arrived  at  the  pasi- 
tion  expected ;  which  suppose  to  happen  when  he  says 
38,  he  then  writes  down  9  b.  15  min.  38  sec.  for  the 
time  of  observation,  annexing  the  year  and  the  day  of 
the  month.  If  two  persons  are  concerned  in  making 
the  observation,'  one  may  read  the  time  audibly  while 
the  other  observes  through  the  instrument,  the  observer 
repeating  the  last  sedond  read  when  the  desired  position 
happens.         • 

II.  An  Achromatic  Refracting  Telescope, 
or  a  REFLECTING  One,  of  two  feet  at  least  in  length, 
for  observing  particular  phenomena.  These  instruments 
are  particularly  described  under  Optics. 

III.  A  Micrometer,  for  measuring  small  angular 
distances.    Sefe  Micrometer. 

IV.  Astronomical  Quadrants,  both  mural  and  Qndnuiti. 
portable,  for  observing  meridian  and  other  altitudes  of 

the  celestial  bodies. 

I.  The  mural  quadrant  is  in  the  form  of  a  quarter 
of  a  circle,  contained  under  two  radii  at  right  luigles 
to  one  another,  and  an  arch  equal  to  one'  fourth  part  of 
the  circumference  of  the  circle.  It  is  the  most  useful 
and  valuable  of  all  the  astronomical  instruments  \  and 
a^  it  Is  sometimes  fixed  to  the  side  of  a  stone  or  brick 
wall,  and  the  plane  of  it  erected  exactly  in  the  plane 
of  the  meridian,  it  in  this  case  receives  the  name  of 
mural  quadrant  or  arch, 

Tycho  Brahe  was  the  first  person  who  contrived  this 
mural  arch,  viz.  who  first  applied  it  to  a  wall  \  and 
Mr  Flamstead,  the  first  in  England  who,  with  indefa- 
tigable pains,  fixed  onie  up  in  the  royal  observatory  at 
Greenwich. 

These  instruments  have  usually  been  made  from  five 
to  eight  feet  radius,  and  executed  by  those  late  cele* 
brated  artists  Sisson,  Graham,  Bird,  and  other  eminent 
mathematical  linstrument  makers  in  London.  The 
construction  of  them  being  generally  the  same  in  all 
the  sizes,  we  shall  here  describe  one  made  by  the 
late  Job.  Sisson,  under  the  direction  of  the  late  Mr 
Graham.  Fig.  172.  represents  the  instrnment  as  al- 
ready fixed  to  the  wall.  It  is  of  copper,  and  of  about 
five  feet  radius.  The  frame  Is  formed  of  flat  bars,  and 
strengthened  by  edge  bars  aflixed  underneath  perpen- 
dicularly to  theno.  The  radii  HB,  HA,  being  divid-^ 
ed  each  into  four  equal  parts,  serve  to  find  out  tfa^ 
points  D  and  £,  by  which  the  quadrant  is  freely  sns* 
pended  on  Its  props  or  iron  supports  that  are  fastened 
securely  in  the  wall. 

One  of  the  supports  £  is  represented  separately  in  e 
on  one  side  of  the  quadrant.  It  is  moveable  by  means 
of  a  long  slender  rod  £F  or  ef^  which  goes  into  a  hoi- 
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X)escn>iioii  low  screw  in  order  to  restore  the  itistrumeut  to  its  si- 
ifAstraiio  tuation  when  it  is  discovered  to  be  a  little  deranged, 
mcai  In.  f^jj  ^^-  ^it  known  by  the  very  fine  perpendicular 
inread  xlA,  wnicb  ought  always  to  coincide  with 
the  same  point  A  of  the  limb,  and  carefully  examined 
to  be  so  by  a  small  magnifying  telescope  at  every 
observation.  In  order  to  prevent  the  unsteadiness  of 
80  great  a  machine,  there  should  be  placed  behind  the 
limb  four  copper  ears  with  double  cocks,  I,  K,  I,  K. 
There  are  others  along  the  radii  HA  and  HB. 
Each  of  these  cocks  contains  two  screws,  into  which 
are  fastened  the  ears  that  are  fixed  behind  the  qua- 
drant. 

Over  the  wall  or  stone  which  supports  the  instrument, 
and  at  the  same  height  as  the  centre,  is  placed  horizon- 
tally the  axis  PO,  which  is  perpendicular  to  the  plane 
of  the  instrument,  and  which  would  pass  through  the 
centre  if  it  was  continued.  The  axis  turns  on  two 
pivots  P.  On  this  axis  is  fixed  at  right  angles  ano- 
ther branch  ON,  loaded  at  its  extremity  with  a  weight 
N  capable  of  equipoising  with  its  weight  that  of  the 
telescope  LM ;  whilst  the  axis,  by  its  extremity  nearest 
the  quadrant,  carries  the  wooden  frame  PRM,  which 
is  fastened  to  the  telescope  in  M.  The  counterpoise 
takes  off  from  the  observer  the  weight  of  the  telescope 
when  he  raises  it,  and  hinders  him  from  either  forcing 
or  straining  the  instrument. 

^  The  lower  extremity  (V)  of  the  telescope  is  fur- 
nbhed  with  two  small  wheels,  which  takes  the  limb  of 
the  quadrant  on  its  two  sides.  The  telescope  bardly 
bears  any  more  upon  the  limb  than  the  small  friction  of 
these  two  wheels^  which  renders  its  motion  so  ex- 
tremely easy  and  pleasant,  that  by  giving  it  with  the 
liand  only  a  small  motion,  the  telescope  will  run  of  it*^ 
self  over  a  great  part  of  the  limb,  balanced  by  the  coun- 
lerpoise  N. 

^  When  the  telescope  is  to  be  stopped  at  a  certain  po- 
sition, the  copper  hand  T  is  to  be  made  use  of,  which 
embraces  the  limb  and  springs  at  the  bottom.  It  is 
fixed  by  setting  a  screw,  which  fastens  it  to  the  limb. 
Then,  in  turning  the  regulating  screw,  the  telescope 
will  be  advanced  ;  which  is  continued  until  the  star  or 
other  object  whose  altitude  is  observing  be  on  the 
horizontal  fine  thread  in  the  telescope.  Then  on  the 
plate  X  supporting  the  telescope,  and  carrying  a  ver- 
xrier  or  nonius,  will  be  seen  the  number  of  degrees  and 
minutes,  and  even  quarters  of  minutes,  that  the  angu- 
lar height  of  the  object  observed  is  equal  to.  The  re- 
mainder is  easily  estimated  within  two  or  three  seconds 
nearly. 

There  are  several  methods  of  subdividing  the  divi- 
sions of  a  n^joral  quadrant,  which  are  usually  from  five 
to  ten  minutes  each  ^  but  that  which  is  most  common- 
ly adopted  is  by  the  vernier  or  nonius,  the  contrivance 
of  Peter  Vernier  a  Frenchman.  This  vernier  consists 
of  a  piece  of  copper  or  brass  CD AB  (fig.  173O9 
which  is  a  small  portion  of  X  (fig.  172.)  represented 
^separately.  The  length  CD  is  divided  into  20  equal 
p^rts,  and  placed  contiguously  on  a  portion  of  the  di- 
vision of  the  limb  of  the  quadrant  containing  21  divi- 
sions, and  thereby  dividing  this  length  into  20  equal 
ptrts.  Thus  the  first  division  of  the  vernier  piece  mark- 
ed 15,  beginning  at  the  point  D,  is  a  little  matter  back* 
ward,  or  to  the  left  of  the  first  division  of  the  limb  equal 
t^  15.  .  The  second  dlviiion  of  the  vernier  is^  to  the  left 
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of  the  second  division  of  the  limb  double  of  the  first  Deieiip(j( 
difference,  or  30"^  and  so  on  unto  the  20th  and  lastof  Afbn< 
division  on  the  left  of  the  vernier  piece  ^  where  the  20  "^^  In- 
differences being  accumulated  each  of  the  20th  part  of.'^'^'*' 
the  division  of  the  limb,  this  last  division  will  be  found 
to  agree  exactly  with  the  21st  division  on  the  limb  of 
the  quadrant. 

The  index  must  be  pushed  the  20th  part  of  a  divi- 
sion, or  15",  to  the  right ;  for  to  make  the  second  di* 
vision  on  the  vernier  coincide  with  one  of  the  divisions 
of  the  limb,  in  like  manner  is  moving  two  20ths,  or 
30'',  we  must  look  at  the  second  division  of  the  index, 
and  there  will  be  a  coincidence  with  a  division  of  the 
limb.  Thus  may  be  conceived  that  the  beginning  D 
of  the  vernier,  which  is  always  the  line  of  reckoning, 
has  advanced  two  divisions,  or  30",  to  the  right,  when 
the  second  division,  marked  30  on  the  vernier,  is  seen 
to  correspond  exactly  with  one  of  the  lines  of  the  qua- 
drant. 

By  means  of  this  vernier  may  be  readily  distin- 
guished the  exactitude  of  15"  of  the  limh  of  a  qua- 
drant five  feet  radius,  and  simply  divided  into  5^  By 
an  estimation  by  the  eye,  afterwards,  the  accuracy  of 
two  or  three  seconds  may  be  easily  judged.  On  the 
side  of  the  quadrant  is  placed  the  plate  of  copper  which 
carries  the  telescope.  This  plate  carries  two  verniers. 
The  outer  line  CD  divides  five  minutes  into  20  parts, 
or  15''  each.  The  interior  line  AB  answers  to  the 
parts  of  another  division  not  having  90^,  but  96  parts, 
of  the  quadrant.  It  is  usually  adopted  by  English 
astronomers  on  account  of  the  facility  of  its  subdivi- 
sions. Each  of  the  96  portions''  of  the  quadrant  is 
equivalent  to  s^'  ^5"  ^^  the  usual  divisions.  It  is  di- 
vided on  the  limb  into  16  parts,  and  the  arch  of  the 
vernier  AB  contains  25  of  these  divisions  )  and  being 
divided  itself  into  24,  immediately  gives  parts,  the  va- 
lue of  each  of  which  is  8"  47y"'.  From  this  mode  a 
table  of  reduction  may  easily  be  constructed,  which 
will  serve  to  find  the  value  of  this  second  mode  of  di- 
viding in  degrees,  minutes,  and  seconds,  reckoning  in 
the  usual  manner,  and  to  have  even  the  advantage  of 
two  different  modes  ^  which  makes  an  excellent  verifi- 
cation of  the  divisions  on  the  limb  of  the  quadrant  and. 
observed  heights  by  the  vernier. 

2.  The  Portable  Astronomical Quadrant^hthziinstn- 
ment  of  all  others  which  astronomers  make  the  greatest 
use  of,  and  have  the  most  esteem  for.  They  are  gene- 
rally made  from  z  2  to  23  inches.  Fig.  1 74.  is  a  re- 
presentation of  the  improved  modern  one,  as  made  by 
the  late  Mr  Sisson  and  by  the  present  mathematical 
instrument  makers.  This  is  capable  of  being  carried 
to  any  part  of  the  world,  and  put  up  for  observation 
in  an  easy  and  accurate  manner.  It  is  made  of  brass, 
and  strongly  framed  together  by  crossed  perpendioulkr 
bars.  The  arch  AC,  and  telescope  EF,  are  divided 
and  constructed  in  a  similar  manner  to  the  mural  qua- 
drant, but  generally  without  the  division  of  96  parts. 
The  counterpoise  to  the  telescope  T  is  represented  at 
P,  and  also  another  counterpoise  to  the  quadrant  itself 
at  P.  The  quadrant  is  fixed  to  a  lOhg  axiv,  which 
goes  into  the  pillar  KR.  Upon  this  axis  is  fixed  an 
index,  which  points  to  and  subdivides  by  a  vernier  the 
divisions  of  the  azimuth  circle  K.  This  azimnth  ciide 
is  extremely  useful  for  taking  the  azimuth  of  a  cele- 
stial body  at  the  same  time  its  altitude  is  observed. 
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ptiooThe  upper  end  of  the  axis  u  firmly  connected  with  the 
roBo- adjostiog  frame  GH  ^  and  the  pillar  is  supported  on  the 
^^'  crossed  feet  at  the  bottom  of  the  pillar  KB  with  the  ad- 
.  lusting  screws  o,  o,  c,  a. 

When  this  instrument  is  set  up  for  use  or  observa- 
tion, it  is  necessary  that  two  adjustments  he  very  accu- 
rately made  :  One,  that  the  plane  or  surface  of  the  in- 
strument be  truly  perpendicular  to  the  horizon  }  the 
other,  that  the  line  supposed  to  be  drawn  from  the 
centre  to  the  first  line  of  the  limb,  be  truly  on  a  level 
or  parallel  with  the  horizon.  The  first  of  these  par- 
ticulars is  done  by  means  of  the  thread  and  plum- 
met p  ;  the  thread  of  which  is  usually  of  very  fine  sil- 
ver wire;  and  it  is  placed  opposite  to  a  mark  made  up- 
on the  end  of  the  limb  of  the  instrument*  The  four 
screws  at  the  foot,  a,  6,  r,  i/,  are  to  be  turned  until  a 
perfect  coincidence  is  observed  of  the  thtead  upon  the 
mark,  which  is  accurately  observed  by  means  of  a  small 
telescope  T,  that  fits  to  the  limb.  The  other  adjust- 
ment is  effected  by  means  of  the  spirit  level  L,  which 
applies  on  the  frame  GFf,  and  the  small  screws  turned 
as  before  until  the  bubble  of  ajr  in  the  level  settles  in 
the  middle  of  the  tube.  The  dotted  tube  £B  is  a 
kind  of  prover  to  the  instrument :  for  by  observing  at 
what  mark  the  centre  of  it  appears  against,  or  by  put- 
ting up  a  mark  against  it,  it  will  at  any  time  discover 
if  the  instrument  has  been  displaced.  The  screw  S  at 
the  index,  is  the  regulating  or  adjusting  screw,  to  move 
the  telescope  and  index,  during  the  observation,  with 
^      the  utmost  nicety. 

]ijjil  V.  Astronomical  or  EauATORTAL  Sector.  This 
it  an  instrument  for  finding  the  difference  in  right  as- 
cension and  declination  betv^een  two  objects,  the  di- 
stance of  which  is  too  great  to  be  observed  by  the  mi- 
crometer. It  was  the  invention  of  the  late  ingenious 
Mr  George  Graham,  F.  B.  S.  and  is  constructed  from 
the  following  particulars.  Let  AB  (fig.  175.)  repre- 
sent an  ardb  of  a  circle  containing  10  or  12  degrees 
welt  divided,  having  a  strong  plate  CD  for  its  radius, 
fixed  to  the  middle  of  the  arch  at  D  :  let  this  radius 
be  applied  to  the  side  of  an  axis  HFI,  and  be  move- 
able about  a  joint  fixed  to  it  at  F,  so  that  the  plane  of 
the  sector  may  be  always  parallel  to  the  axis  HI } 
which  being  parallel  to  the  axis  of  the  earth,  the  plane 
of  the  sector  will  always  be  parallel  to  the  plane  of 
•ome  hour-circle.  Let  a  telescope  CE  be  moveable 
about  the  centre  C  of  the  arch  AB,  from  one  end  of 
it  to  the  other,  by  turning  a  screw  at  G  ;  and  let  the 
line  of  sight  be  parallel  to  the  plane  of  the  sector. 
Now,  by  turning  the  whole  instrument  about  Xhp  axis 
HI,  till  the  plane  of  it  be  successively  directed,  first  to 
one  of  the  stars  and  then  to  another,  it  is  easy  to  move 
the  sector  about  the  joint  F,  into  auch  a  position,  tliat 
the  arch  AB,  when  fixed,  shall  take  in  both  the  stars 
in  their  passage,  by  the  plane  of  it,  provided  the  differ- 
ence of  their  declinations  does  not  exoeed  the  aroh  AB. 
Then,  having  fixed  the  plane  of  ihe-eector  a  little  to 
the  westward  of  both  the  stars^  move  the  telescope  CE 
by  the  screw  G  5  and  observe  by  a  clock  the  time  lof 
each  transit  over  the  cross  hairs,  and  also  the  degrees 
and  minutes  upon  the  arch  AB,  cut  by  the  index  -at 
each  transit  ^  then  in  the  difference  of  the  arches,  the 
difference  of  the  declinations,  and  by  the  differenc-e  of  . 
the  timet,  we  have  the  difference  of  the  right  ascenaions  - 
eC^he-altftt'^, 
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The  dimensions  of  this  instrument  are  these  :  The DcKriptioa 
length  of  the  telescope,  or  the  radius  of  the  sector,  isof  Asiitmo- 
2j  feet ;  the  breadth  of  the  radius,  near  the  end  C,  is  .fj^f^l^il*; 
If  inch  ;  and  at  the  end  D  two  inches.  The  breadth 
of  the  limb  AB  is  if  inch;  and  its  length  six  inches, 
containing  ten  degrees  divided  into  quarters,  and  num- 
bered from  either  end  to  the  other.  The  telescope  car- 
ries a  nonius  or  subdividing  plate,  whose  length,  being 
equal  to  sixteen  quarters  of  a  degree,  is  divided  into  fif- 
teen equal  parts  ;  which,  in  effect,  divides  the  limb  in- 
to minutes,  and,  by  estimation,  into  smaller  parts.  The 
length  of  the  square  axis  HIF  is  eighteen  inches,  and 
of  the  part  HI  twelve  inches  j  and  its  thickness  is  about 
a  quarter  of  an  inch  :  the  diameters  of  the  circles  are 
each  five  inches :  the  thickness  of  the  plates,  and  the 
other  measures,  may  be  taken  at  the  direction  of  a  work- 
man. 

This  instrument  may  be  rectified,  for  making  obser- 
vations, in  this  manner :  By  placing  the  intersection 
of  the  cross  hairs  at  the  same  distance  from  the  plane 
of  the  sector,  as  tbe  centre  of  the  object-glass,  the  plane 
described  by  the  line  of  sight,  during  the  circular  mo- 
tion of  the  telescope  upon  the  limb,  will  be  sufficiently 
true,  or  free  from  conical  curvity  ;  which  may  be  exa- 
mined by  suspending  a  long  plumb-line  at  a  convenient 
distance  from  the  instrument ;  and  by  fixing  the  plana 
of  the  sector  in  a  vertical  position,  and  then  by  oli^erv- 
ing,  while  the  telescope  is  moved  by  tbe  screw  along 
the  limb,  whether  the  cross  hairs  appear  to  move  along 
the  plumb-line. 

The  axis  h^fo  may  be  elevated  nearly  parallel  to  the 
axis  of  the  earth,  by  means  of  a  small  common  qua- 
drant ;  and  its  error  may  be  corrected,  by  making  the 
line  of  sight  follow  the  circular  motion  of  any  of  the 
circumpolar  stars,  while  the  whole  instrument  is  moved 
about  its  axis  h/o^  the  telescope  being  fixed  to  the 
limb  y  for  this  purpose,  let  the  telescope  A:  /  be  direct- 
ed to  tlie  star'd,  when  it  passes  over  the  highest  point 
of  its  diurnal  circle,  and  let  the  division  cut  by  the 
nonius  be  then  noted  ;  then,  after  twelve  hours,  when 
the  star  comes  to  the  lowest  point  of  its  circle,  having 
turned  the  instrument  half  round  its  axis,  to  bring  the 
telescope  into  the  position  mn;  if  the  cross  hairs  cover 
the  same  star  supposed  at  b,  the  elevation  of  the  axis 
kfo  is  exactly  right ;  but  if  it  be  necessary  to  move 
the  telescope  into  the  position  u  r,  in  order  to  point  to 
this  star  at  c,  the  arch  m  ir,  which  measures  the  angle 
mfu  or  b/Cf  will  be  known }  and  then  the  axis  hjfo 
must  be  depressed  half  the  quantity  of  this  given  angle 
if  the  star  passed  below  ^,  or  must  be  raised  so  much 
higher  if  above  it ;  and  then  the  trial  must  be  repeat- 
ed till  the  true  elevation  of  the  axis  be  obtained.     Bv 
making  the  like  observations  upon  the  same  star  on 
each  side  the  pole,  in  the  six-o'clock  hour  circle,  the 
error  of  the  axis,  toward  the  east  or  west,  may  also  be 
found  and  corrected,  till  the.  cross  hairs  follow  the  star 
quite  round  the  pole ;  forr  supposing  a  op  be  to  be  an 
arch  of  tbe  meridian  (or  in  the  second  practice  of  the 
six-o'clock  hour  circle),  make  the  angle  aj'p  equal  to 
half  the  angle  oj-c^  and  the  line  ^p  will  point  to  tjie 
pole  'f  and  the  angle  oj'p^  which  is  the  error  of  the 
axis,  will  be  equal  to  half  the  angle  b^o,^.  or  m/.u, 
found  by  the  observation;    because  the  ^difference  of 
the  two  angles  aj'b^  ^/c^  i^  double -the  difference 
of  jtheir  halves  ajo  and  a/^p*    Unless  the  star,  .be 
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t)cscription  ▼ery  near  the  pole,  allowance  must  be  made  for  refrac- 

of  Astrono-  tions. 

niical  In-       VI.  TRANSIT,  and  Equal  Altitudz  Instruments. 

I,  The  Transit  Instrument  is  used  for  observing  ob* 
jects  as  they  pass  over  the  meridian.  It  consists  of  a 
Tnuisit  In-  telescope  fixed  at  right  angles  to  a  horizontal  axis } 
sinimciits.  which  axis  must  be  so  supported  that  what  is  called  the 
line  of  collimation,  or  line  of  sight  of  the  telescope, 
may  move  in  the  plane  of  the  meridian.  This  instru- 
ment was  first  made  by  the  celebrated  Mr  Boeroer  in 
the  year  1689,  and  has  since  received  great  improve- 
ments. It  is  made  of  various,  sizes,  and  of  large  dimen- 
sions in  our  great  observatories ;  bat  the  following  is 
one  of  a  size  sufficiently  large  and  accurate  for  all  the 
useful  purposes. 

The  axis  AB  (fig.  I76.)9  to  which  the  middle  of 
the  telescope  is  fixed,  is  about  2^  feet  long,  tapering 
gradually  towards  its  ends,  which  terminate  in  cylin- 
ders well  turned  and  emoothed.  The  telescope  CD, 
which  is  about  four  feet  long,  and  i^  inch  diameter,  is 
connected  with  the  axis  by  means  of  a  strong  cube  or 
die  G,  and  in  which  the  two  cones  MQ,  forming  the 
axis,  are  fixed.  This  cube  or  stock  G  serves  as  the 
principal  part  of  the  whole  machine.  It  not  only 
keeps  together  the  two  cones,  but  holds  the  two 
sockets  KH,  of  15  inches  length,  for  the  two  tele- 
scopic tubes.  Each  of  these  sockets  has  a  square  base, 
and  is  fixed  to  the  cube  by  four  screws.  These  sockets 
«re  cut  down  in  the  sides  about  eight  inches,  to  admit 
more  easily  the  tube  of  the  telescope  j  but  when  the 
tube  is  inserted,  it  is  kept  in  firm  by  screwing  up  the 
tightening  screws  at  the  end  of  the  sockets  at  K  and 
H.  These  two  sockets  are  very  useful  in  keeping  the 
telescope  in  its  greatest  possible  degree  of  steadiness. 
They  also  afford  a  better  opportunity  of  balancing  the 
telescope  and  rectifying  its  vertical  thread,  than  by  any 
other  means. 

In  order  to  direct  the  telescope  to  the  given  height 
that  a  star  would  be  observed  at,  there  is  fixed  a  semi- 
circle AN  on  one  of  the  supporters,  of  about  8  j-  inches 
diameter,  and  divided  into  degrees.  The  index  is 
fixed  on  the  axis,  at  the  end  of  which  is  a  vernier, 
which  subdivides  the  degrees  into  1 2  parts,  or  five  mi- 
nutes. This  index  is  moveable  on  the  axis,  and  may 
be  closely  applied  to  the  divisions  by  means  of  a  tight- 
ening screw. 

Two  npright  posts  of  wood  or  stone  YY,  firmly 
fixed  at  a  proper  distance,*  are  to  sustain  the  support- 
ers of  this  instrument.  These  supporters  are  two 
thick  brass  plates  RR,  having  well  smoothed  angular 
notches  in  their  upper  ends,  to  receive  the  cylindrical 
arms  of  the  axis.  Each  of  these  notched  plates  u 
contrived  to  be  moveable  by  a  screw,  which  slides  them 
upon  the  surfaces  of  two  other  plates  immoTeably  fix- 
ed upon  the  two  npright  pillars  j  one  plate  moviuff  in 
a  horizontal,  and  the  other  in  a  vertical  direction  j 
or,  which  is  more  simple,  these  two  modes  are  some- 
times applied  only  on  one  side,  as  at  V  and  P,  the  ho- 
rizontal motion  by  the  screw  F»  and  the  vertical  by 
the  screw  V.  These  two  motions  serve  to  adjust  the 
telescope  to  the  planes  of  the  horizon  and  meridian : 
to  the  plane  of  the  horizon  by  the  spirit-level  £F, 
hung  by  DC  on  the  axis  MQ,  in  a  parallel  direction  : 
and  to  the  plane  of  the  meridian  in  the  following  man* 
ner : 


Observe  by  the  clock  when  a  clrcnmpolar  star  seen  Detoini 
through  this  instiyument  transits  both  above  and  below  of  Asua 
the  pole^  and  if  the  tiroes  of  describing  the  eastern  and  foktli 
western  parts  of  its  circuit  are  equal,  the  telescope  is  *^""**' 
then  in  the  plane  of  the  meridian :  otherwise  the  screw 
V  must  be  gently  turned  that  it  may  move  the  tele- 
scope so  much  that  the  time  of  the  star's  revolution  be 
bisected  by  both  the  upper  and  lower  transits,  taking 
care  at  the  same  time  that  the  axis  remains  perfectly 
horizontal.  When  the  telescope  is  thus  adjusted,  a 
mark  must  be  set  at  a  considerable  distance  (the  greater 
the  better)  in  the  horizontal  direction  of  the  intersection 
of  the  cross  wires,  and  in  a  place  where  it  can  be  illumi- 
nated in  the  night-time  by  a  lanthorn  banging  near  it ; 
which  mark  being  on  a  fixed  object,  will  serve  at  all 
times  afterwards  to  examine  the  position  of  the  tele- 
scope by,  the  axis  of  the  instrument  being  first  adjust- 
ed by  means  of  the  level. 

To  adjust  the  Clock  by  the  SuuU  Transit  over  th 
Meridian.  Note  the  times  by  the  clock  when  the  pre- 
ceding and  following  edges  of  the  sun's  limb  touch  the 
cross  wire.  The  difierence  between  the  middle  time 
and  12  hours,  shows  how  much  the  mean,  or  time  by 
the  clock,  is  faster  or  slower  than  the  apparent  or  so- 
lar time  for  that  day  :  to  which  the  equation  of  time 
being  applied,  will  show  the  time  of  mean  noon  fpr 
that  day,  by  which  the  clock  may  be  adjusted. 

2*  The  Equal  Altitude  Instrument,  is  an  instniment 
that  is  used  to  observe  a  celestial  object  when  it  has 
the  same  altitude  on  both  the  east  and  west  sides  of 
the  meridian,  or  in  the  morning  and  afternoon.  It 
principally  consists  of  a  telescope  about  30  inches  long, 
fixed  to  a  sextantal  or  semicircular,  divided  arch  y  the 
centre  of  which  is  fixed  to  a  long  vertical  axis  :  but 
the  particulars  of  this  instrument  the  reader  will  see 
explained  in  Optics. 

3.  Compound  Transit  Instrument.  Some  instruments 
have  been  contrived  to  answer  both  kinds  of  observa- 
tions, viz.  either  a  transit  or  equal  altitudes.  Fig.  X78. 
represents  such  an  instrument,  made  first  of  all  ibr  Mr 
le  Monnier,  the  French  astronomer,  by  the  late  A(r 
8isson,  nnder  the  direction  of  Mr  Graham,  mounted 
and  fixed  op  ready  for  observation. 

AB  is  a  telescope,  which  may  be  3,  4,  5,  or  6  feet 
long;  whose  cylindrical  tube  fits  exacUy  into  another 
hollow  cylinder  a  A,  perpendicular  to  the  axis  :  these 
several  pieces  are  of  the  best  hammered  plate  brass. 
The  cylindrical  extremity  of  this  axis  MN  are  of  so- 
lid bell  metal,  and  wrought  exquisitely  true,  and  ex* 
actlv  the  same  size,  in  a  lathe  \  and  it  is  on  the  per- 
fection to  which  the  cnrlinders  or  trunnions  are  turned 
that  the  justness  jof  the  instrument  depends.  In  the 
common  focus  of  the  object-glass  and  eye-glass  is  pla- 
ced a  reticle  (fig.  177.),  consisting  of  three  horizontal 
and  parallel  fiiie«stretcbed  silver  wires,  fixed  by  pins  or 
screws  to  a  brass  circle,  the  middle  one  passing  through 
its  centre,  with  a  fourdi  vertical  wire  likewise  passing 
thnmgh  the  centre,  exactly  perpendicular  to  the  for« 
mer  three. 

The  horizontal  axis  MN  (fig.  178.)  is  placed  on  a 
strong  brass  firame,  into  the  middle  of  which  a  steel  cy* 
linder  GH  is  fixed  perpendicularly,  being  turned  tmly 
round,  and  terminating  in  a  conical  pobt  at  its  )o^r 
extremity  \  where  it  is  let  into  a  small  hide  drilled 
in  the  middle  of  the  dore-tail  slider }  which  slider  is 
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iption  supported  bv  a  hollow  tube  fixed  to  tlie  supporting  piece 
trono-IK.,  consisting  of  two  strong  plates  of  brass  joined  toge- 
>!'"'  tber  at  right  angles,  to  which  are  fixed  two  iron  craiiips 
'^P^,  L,  L,  by  which  it  is  fastened  to  the  stone  wall  ot  a 
south  window. 

The  upper  piirt  G  of  the  steel  spindle  is  embraced  by 
a  collar  dey^  being  in  contact  with  the  blunt  extre- 
mity of  three  serews,  whose  particular  use  will  be  iex- 
plained  by  and  by.  O  is  another  cylindrical  collar 
closely  embracing  the  steel  spindle  at  about  a  third  part 
of  its  length  from  the  top }  by  the  means  of  a  snjiall 
screw  it  may  be  loosened  or  pinched  clo.^  as  occasion 
requires.  Frobi  the  bottom  of  this  collar  proceeds  an 
arm  or  lever  acted  on  by  the  two  screws  g  h^  where- 
by the  whole  ihstrumefit,  excepting  the  supporting 
piece,  niay  be  moved  laterally,  so  that  the  telescope 
may  b^  made  to  point  at  a  distant  mark  fixed  in  the 
vertical  of  the  meridian,  ik  is  a  graduated  Bemicircle 
of  ttiih  brass  screwed  to  the  telescope,  whereby  it  may 
be  elevated  so  as  to  point  to  a  known  celestial  object 
jn  the  Jay-timie.  Im  is  a  spirit-level  parallel  to  the 
axis  of  rotation  on  the' tel^cope,  on  which  two  tmn- 
iiions  hansr  by  two  hooks  at  M  and  N.  Albng  the 
upper  side  of  the  glass  tulie  of  the  level  slid^  a  pointer 
to  be  set  to  the  end  of  the  aii'-bubble  \  and  when  the 
position  of  the  axis  of  rotation  is  so  adjiisted  by  the 
screws  that  the  air-bubble  keeps  to  the  pointer  for  a 
whole  revolution  of  the  instrudaent,  the  spindle  GH  is 
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The  several  before-mentioned  verifications  being  DeaeripiWa 
accomplished,  if  the  telescope  be  elevated  to  any  angle  of  Astrono- 
with  the  horizod,  and  there  stopped,  all  fixed  stars  ^^^ '"' 
which  pass  over  the  three  horizontal  wires  of  the  re-  *^""^'***' 
tide  on  the  eastern  side  of  the  meridian  in  ascending, 
will  have  precisely  the  same  altitudes  when  in  descend- 
ing they  again  cross  the  same  respective  wires  on  the 
west  side,  and  the  middle  between  the  times  of  each 
respective  eqilal  altitude  will  be  the  exact  moment  of 
the  star's  culmiha/ting  or  passing  the  meridian.  By 
the  help  t>f  a  good  peadulum-olock,  the  hour  of  their 
true  meridional  transits  will  be  known,  and  consequently 
the  diffbreuce  of  tight  ascension  of  difier^nt  stars.  Now, 
since  it  will  be  sufficient  to  observe  a  star  which  has 
north  declination  two  or  three  hours  before  and  after  its 
passing  the  meridian,  in  order  to  deduce  the  limes  of  its 
arrival  at  that  circle  ^  it  follows,  that  having  onoe  found 
the  difference  of  right  ascension  of  two  stars  about  60 
degrees  asunder,  and  you  again  observe  the  first  of  these 
stand  at  the  same  altitude  both  in  the  east  and  west  side, 
you  infisr  with  certainty  the  moment  by  the  clock  at 
which  the  second  star  will  be  on  the  meridian  that  same 
night,  and  by  this  means  the  transit  instrument  may  be 
fixed  in  the  true  plane  of  the  meridian  till  the  next  day^ 
when,  by  depressing  it  to  some  distant  land  objects,  a 
inark  may  be  discovered  whereby  it  may  ever  after  be 
rectified  very  readily,  so  as  to  take  the  transits  of  any 
of  the  heavenly  bodies  to  great  exactness,  whether  by 


certainly  perpendicular  to  the  'horizoh,  and  then  the  'night  or  day. 
line  of  coilimatron  of  the  telescope  describidB  a  circle  >Vhen  such  a  mark  is  thus  found,  the  telescope  be- 
of  equal  altitude  in  the  h'eaveds.  When  the  level  is  'ing  directed  barefuHy  to  it,  must  be  fixed  in  that  posi* 
suspended  on  the  axis,  raise  or  d^iress  the  tube  of  the  tidn  by  pinching  fast  the  end  of  the  arm  or  lever  be- 
level  by  twi^tii^g  the  neb  of  the  screw  n  till  you  bring  'tween  the  ttvo  opposite  screws  gh;  and  if  at  any  fu- 
either  the  dnd  of  the  air-bubble  to  ir^st  it  ^tiy'poibt  to-  ture  time,  t^bether  from  the  effect  of  beat  or  cold  on 


wards  the  middle  of  the  tube,  to  which  sbde  the  in- 
dex:  then  lift  off' the  leV^l,  and,  turning  the  ends  of 
it  contrary  wa^^s,  hang  it  again  on  the  trunnions  \  and 
if  the  air-bubble  rests  exactly  again,  the  ind^x  as  be- 
fore, the  axis  of  rotation  is  truly  horizontal :  If  not, 
depress  that  end  of  the  axis  which  lies  on  the  sahie  side 
of  tlie  pointer  as  the  bubble  does,  by  ttirniug  the  neb 
of  the  screw  at  N,' till  the  bubble  returns  about  half- 
way towards  the  pointer  \  then  having  '  moved  ''  the 
pointer  to  the  place  where  it  now  rests,  invert  the  etids 
of  the  level  again,  and  repeat'  the  same  practice  till 
the  bubble  rests  exactly  at  the  pointer  in  both  positions 
of  the  level.  If,  after  the  telescope  is  (utn^d  upside 
down,  that  is,  after  the  trunnioffs  are  inverted  eiid  fbr 
end,  you  perceive  that  the  same  point  of  a  remote 
fixed  object  is  covered  by  the  vertical  wife  in  the  fbcus 


the  wall  to  which  the  instrument  is  fixed,  or  by  any 
settling  of  the 'Wall  itself,  the  mark  appears  no  longer 
Well  bisected  by  the  vertical  wire,  the  telescope  may 
easily  be  made  to  bisect  it  again,  by  giving  a  small 
motion  to  the  pinching  screws. ' 

iThe  transit  instrument  is  now  considered  a»  one  of 
the  most  essential 'particulars  bf'the  apparatus' of  an 
astrbnomical  observatory. 

Besides  the  above,  may  be  mentioned,  ^j^ 

y^e  EQpAtORiAL,  wr  Portable' OBSERVATORY  5  Portable 
an  instrumietit  designed  to  answer  a  number  of  useful  pnr-  obscrra- 
poses  ill  practical  astronomy,  independent  of  any  parti-  ^^^* 
cular  observatory.  '  It  may  be  made  use  of  in  any  steady  " 
room  or  place^  and  performs  most  of  the  useful  problems 
in  the  science.    'The  following  is  a  description  of  one 


of  the  telescope,  that  was  covered  by  it  before  the  in-     lately  Invented  by^Mr'Bamsden,  firom  whom  it  has  re- 


version,  it  is  certain  that  the  line  of  sight  or  collima- 
tion  is  perpendicular  to  the  transverse  lixis ;  bnt  if  the 
said  vertical  wire  covers  any  other  point,  the  brass 
circle  that  carries  the  hairs  mdst  be  moved  by  a  SCrew- 
\i^,^  introduced  through  the  perforation  in  the  side  of 
the  tube  at  X,  till  it  appears  to  bisect  the  line  joining 
these  two  points  as  near  as  you  can  judge  \  then,  by 
, reverting  the  axis  to  its  former  position,  you  will  find 
whether  ^he  wires  be  exactly  adjusted.  N.  B.  The  ball 
o  is  a  counterpoise  to  the  centre  of  gravity  of  the  semi- 
circle f  A:,  without  which  the  telescope  would  not  rest 
in  an  obliqoe  elevation  without  being  fixed  by  a  screw 
or  some  other  contrivance* 


fceiv^d  the  name  of  the  Vniversal  Equatorial. 

The  principal  parts t>f  this  instrument  (fig.  1790  are, 
I.  The  aziMuth  or  liorizontal  circle  A,  which  repre- 
sents the  horizon  of  the  place,  and  moves  on  a  long 
axisT  B,  called  the  vertical  axis.  2.  The  equatorial  or 
hour  circle  C,  representing  the  equator,  placed  at  right 
angles  to  the  polar  axis  D,  or  the  axis  of  the  earth, 
upon  which  it  moves.  3.  The  semicircle  of  declination 
E,  on  which  the  telescope  is  placed,  and  moving  on  the 
axis  of  declination,  or  the  axis  of  motion  of  the  line  of 
collimation  F.  These  circles  are  measured  and  divided 
as  in  the  following  table  : 

Measures 
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DeicriptioB 
of  Astrono- 
mical In- 
stranieuts. 


Measures  of  the  several 
eircles  and  divisions 
on  them. 

Radius 
indec. 

Umb  divided 
to 

Nonius  of 
30  gives 
seoonds. 

Divided  on 
Umb      into 
parli  of  inc. 

Divided  by 
Nonius  into 
|iar%s  of  inc. 

Azimuth  or  hori-   1 
zontal  circle       J 

Equatorial  or  hour  1 
circle            J 

Vertical  semicircle  1 
for  declination   > 
or  latitude.         j 

5  I 
5      I 

5      5 

1 1' in  time 
15' 

30" 

30' 7 

30" 

4Jtb 
45tli 

42d 

I350tli 
1350th 

1260th 
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4.  The  telescope,  which  Is  an  achromatic  refractor 
with  a  triple  object-glass,  whose  focal  distance  is  17 
inches,  and  aperture  2.45  inches,  and  furnished  with 
six  diffisrent  eye-tubes ;  so  that  its  maguifjing  powers 
extend  from  44  to  i68.     The  telescope  in  this  equa- 
torial may  be  brought  parallel  to  the  polar  axis,  as  in 
the  figure,  so  as  to  point  to  the  pole  star  in  any  part 
of  its  diurnal  revolution  ^  and  thus  it  has  been  observed 
near  noon,  when  the  sun  has  shone  very  bright.   5.  The 
apparatus  for  correcting  the  error  in  altitude  occasioned 
by  refraction,  which  is  applied  to  the  eye-end  of  the 
telescope,  and  consists  of  a  slide  G  moving  in  a  groove 
or  dove-tail,  and  carrying  the  several  eye-tubes  of  the 
telescope,  on  which  slide  there  is  an  index  correspond- 
ing to  five  small  divisions  engraved  on  the  dove-tail  ^  a 
very  small  circle,  called  the  refraction  circle  H,  move- 
able by  a  finger-screw  at  the  extremity  of  the  eye- end 
of  the  telescope  j  which  circle  is  divided  into  half  mi- 
nutes, one  entire  revolution  of  it  being  equal  to  3'  18'',. 
and  by  its  motion  raises  ihe  centre  of  the  cross  hairs  on 
a  circle  of  altitude  ^  and  likewise  a  quadrant  1  of  i^ 
inch  radius,  with  divisions  on  each  side,  one  expressing 
the  degree  of  altitude  of  the  object  viewed,  and  the 
other  expressing  the  minutes  and  seconds  of  error  occa- 
sioned by  refraction,  corresponding  to  that  degree  of  al- 
titude :  to  this  quadrant  is  joined  a  small  round  level 
K,  which  is  adjusted  partly  by  the  pinion  that  turns  the 
whole  of  this  apparatus,  and  partly  by  the  index  of  the 
quadrant  \  for  which  purpose  the  refraction  circle  is  set 
to  the  same  minute,  &c.  which  the  index  points  to  on 
the  limb  of  the  quadrant ;  and  if  the  minute,  &c.  given 
by  the  quadrant  exceed  the  3'  18''  contained  in  one  en- 
tire revolution  of  the  refraction  circle,  this  must  be  set . 
to  the  excess  above  one  or  more  of  Its  entire  revolutions^ 
then  the  centre  of  the  cross  hairs  will  appear  to  be  rais- 
ed on  a  circle  of  altitude  to  the  additional  height  which 
the  error  of  refraction  will  occasion  at  that  altitude. 

This  instrument  stands  on  three  feet  L  distant  from 
each  other  14.4  inches:  and  when  all  the  parts  are  ho- 
rizontal is  about  29  inches  high  :  the  weight  of  the  equa- 
torial and  apparatus  is  only  591b.  avoirdupois,  which 
are  contained  in  a  mahogany  case  weighing  58  lb. 

The  principal  adjustment  in  this  instrument  is  that 
of  making  the  line  of  collimation  to  describe  a  portion 
of  an  hour-circle  in  the  heavens;  in  order  to  which, 
the  azimuth  circle  must  be  truly  level ;  the  line  of  col- 
limation, or  some  corresponding  line  represented  by 
the  small  brass  rod  M  parallel  to  it,  must  be  perpendi- 
cular to  the  axis  of  its  own  proper  motion  ;  and  this 
last  axis  must  be  perpendicular  to  the  polar  axis :  on  the 


brass  rod  M  there  is  occasionally  placed  a  hanging  level 
N,  the  use  of  which  will  appear  in  the  following  ad- 
justments : 

The  azimuth  circle  may  be  made  level  by  taming 
the  instrument  till  one  of  the  levels  is  parallel  to  an 
imaginary  line  joining  two  of  the  feet  screws  j  then  ad<> 
just  that  level  with  these  two  feet  screws ;  turn  the  cir- 
cle half  round,'!,  e.  180^;  and  if  the  bubble  be  not 
then  right,  correct  half  the  error  by  the  screw  belonging 
to  the  level,  and  the  other  half  error  by  the  two  foot 
screws  j  repeat  this  till  the  bubble  comes  right  \  then 
turn  the  circle  90°  from  the  two  former  positions,  and 
set  the  bubble  right,  if  it  be  wrong,  by  the  foot  screw 
at  the  end  of  the  level ;  when  this  is  done,  adjust  the 
other  level  by  its  own  screw,  and  the  azimuth  circle 
will  be  truly  level.     The  hanging  level  roust  then  be 
fixed  to  the  brass  rod  by  two  hooks  of  equal  lengthy 
and  made  truly  parallel  to  it :  for  this  purpose  make 
the  polar  axis  perpendicular  or  nearly  perpendicular  to 
the  horizon  j  then  adjust  the  level  by  the  pinirn  of  the 
declination-semicircle ;  reverse  the  level,  and  if  it  be 
wrong,  correct  half  the  error  by  a  small  steel  screw 
that  Ties  under  one  end  of  the  level,   and  the  other 
half-error  by  the  pinion  of  the  declination-semicircle  ; 
repeat  this  till  the  bubble  be  right  in  both  positions. 
In  order  to  make  the  brass  rod  on  which  the  level  is 
suspended  at  right  angles  to  the  axis  of  motion  of  the 
telescope  or  line  of  collimation,  make  the  polar  axis 
horizontal,  or  nearly  so  :  set  the  declination-semicircle 
to  0°,  turn  the  hour-circle  till  the  bubble  comes  right ; 
then  turn  the  declination- circle  to  pcP\  adjust  the  bub* 
ble  by  raising  or  depressing  the  polar  axis  (first  by 
hand  till  it  be  nearly  right,  afterwards  tighten  with  an 
ivory  key  the  socket  which  runs  on  the  arch  with  the 
polar  axis,  and  then  apply  the  same  ivory  key  to  the 
adjusting  screw  at  the  end  of  the  said  arch  till  the 
bubble  comes  quite  right)  ;  then  turn  the  declinatioti- 
circle  to  the  opposite  90^;  if  the  level  be  not  then 
right,  correct  half  the  error  by  the  aforesaid  adjusting 
screw  at  the  end  of  the  arch,  and  the  other  half  error 
by  the  two  screws  which  raise  or  depress  the  end  of 
the  brass  rod.     The  polar  axis  remaining  nearly  hori- 
zontal as  before,  and  the  declination-semicircle  at  O^, 
adjust  the  bubble  by  the  hour-circle;  then  turn  the 
declination-semicircle  to  90^,  nnd  adjust  the  bubble  by 
raising  or  depressing  the  polar  axis ;  then  turn  the 
hour-circle    12  hours;  and  if  the  bubble  be  wron^, 
correct  half  the  error  by  the  polar  axis,  and  the  other 
half  error  by  the  two  pair  of  capstan  screws  at  the 
feet  of  the  two  supports  on  one  side  of  the  axis  of  mo- 
tion 
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tioA  tioD  of  tbe  telescope  \  and  thus  this  asU  will  be  at 
mo- right  angles  to  the  polar  axis.  The  next  adjostment 
^^'  is  to  make  the  centre  of  cross  hairs  remain  on  the  same 
,  object,  while  jou  turn  the  eye-tabe  quite  round  by  the 
pinion  of  the  refraction  apparatus  :  for  this  adjustment^ 
set  the  index  on  the  slide  to  the  first  division  on  the 
dove-tail }  and  set  the  division  marked  i8"  on  tbe  re« 
fraction  circle  to  its  index  ',  then  look  throngh  the  te- 
lescope,  and  with  the  pinion  torn  the  eje-tube  quite 
round ;  and  if  the  centre  of  the  hairs  does  not  remain 
on  the  same  spot  during  that  revolution,  it  must  be 
corrected  by  tbe  four  small  screws,  two  and  two  at  a 
time  (which  you  will  find  upon  unscrewing  tbe  nearest 
end  of  the  eye- tube  that  contains  the  first  eye-glass)  j 
repeat  this  correction  till  the  centre  of  the  hairs  re- 
mains on  the  spot. yon  are  looking  at  during  an  entire 
revolution.  In  order  to  make  the  line  of  collimation 
parallel  to  the  brass  rod  on  which  tbe  level  bangs,  set 
the  polar  axis  horizontal,  and  the  declination  circle  to 
90^,  adjust  the  level  by  tbe  polar  axis }  look  through 
the  telescope,  on  some  distant  horizontal  object,  covered 
by  the  centre  of  the  cross  hairs  ^  then  invert  the  tele- 
scope»  which  is  done  by  turning  the  hour-circle  half 
round ;  and  if  the  centre  of  the  cross  hairs  does  not 
cover  tbe  same  object  as  before,  correct  half  the  error 
by  tbe  uppermost  and  lowermost  of  the  four  small 
screws  at  the  eye-end  of  tbe  large  tube  of  tbe  tele- 
scope ;  this  correction  will  give  a  second  object  now 
covered  by  the  centre  of  tbe  hairs,  which  must  be 
adopted  instead  of  the  first  object :  then  invert  tbe  te- 
lescope as  before ;  and  if  the  second  object  be  not  co* 
vered  by  the  centre  of  tbe  hairs,  correct  half  the  error 
by  the  same  two  screws  which  were  used  before  :  this 
correction  will  give  a  third  object,  now  covered  by  tbe 
centre  of  the  hairs,  which  most  be  adopted  instead  of 
the  second  object }  repeat  this  operation  till  no  error 
remains  j  then  set  the  hour-circle  exactly  to  1 2  hours 
(the  declination-circle  remaining  at  go?  as  before)  : 
and  if  the  centre  of  the  cross  hairs  does  not  cover  tbe 
last  object  fixed  on,  set  it  to  that  object  by  the  two  re- 
maining small  screws  at  the  eye-end  of  the  large  tube, 
and  thea  the  line  of  collimation  will  be  parallel  to  the 
brass  rod.  For  rectifying  tbe  nonius  of  the  declina* 
tion  and  equatorial  circles,  lower  the  telescope  as  many 
degrees,  minutes,  and  seconds,  below  o*  or  JE  on  the 
declination  semicircle  as  are  equal  to  tbe  complement 
of  the  latitude  j  then  elevate  the  polar  axis  till  the  bub- 
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ble  be  horizontal  and  thus  the  equatorial  circle  will  Detcriptioa 
be  elevated  to  the  colatitude  of  the  place  ^  set  this  cir-  of  Aitrono* 
cle  to  6  hours  }  adjust  tbe  level  by  the  pinion  of  the  ^^^  '"* 
declination-circle  ^  then  turn  the  equatorial  circle  ex- 
actly twelve  hours  from  the  last  position  j  and  if  the  level 
be  not  right,  correct  one-half  of  the  error  by  the  equa- 
torial circle,  and  the  other  ba)f  by  the  declination- cir- 
cle i  then  turn  the  equatorial  circle  back  again  exactly 
1 2  hours  from  the  last  position  ^  and  if  the  level  be  still 
wrong,  repeat  the  correction  as  before  till  it  be  right, 
when  turned  to  either  position  ^  that  being  done,  set 
tbe  nonius  of  tbe  equatorial  circle  exactly  to  6  hours, 
and  tbe  nonius  of  the  declination  circle  exactly  to  o\ 
The  principal  uses  of  this  equatorial  are, 

1.  To  find  your  meridian  by  one  observation  only  1 
for  this  purpose,  elevate  tbe  equatorial  circle  to  tbe 
colatitude  of  the  place,  and  set  the  declination  se- 
micircle to  tbe  sun^s  declination  for  tbe  day  and  hour 
of  the  day  required ;  then  move  the  azimuth  and  hour 
circles  both  at  the  same  time,  either  in  the  same  01 
contrary  direction,  till  you  bring  the  centre  of  the 
cross  hairs  in  tbe  telescope  exactly  to  cover  the  centre 
of  the  sun  ;  when  tha^  is  done,  tbe  index  of  the  hour- 
circle  will  give  the  apparent  or  solar  time  at  the  in- 
stant of  observation  5  and  thus  the  time  is  gained, 
though  tbe  sun  be  at  a  distance  from  the  meridian  ^ 
then  turn  tbe  hour-circle  till  tbe  index  points  precisely 
at  1 2  o'clock,  and  lower  the  telescope  to  the  horizon, 
in  order  to  observe  some  point  there  in  tbe  centre  of 
your  glass,  and  that  point  is  your  meridian,  mark  found 
by  one  observation  only  j  the  best  time  for  this  opera- 
tion is  three  boors  before  or  three  hours  after  1 2  at 
noon* 

2.  To  point  the  telescope  on  a  star,  though  not  on 
the  meridian,  in  full  daylight.  Having  elevated  the 
equatorial  cifcle  to  the  colatitude  of  the  place,  and 
set  the  declination-semicircle  to  the  star's  declination, 
move  the  index  of  the  hour-circle  till  it  shall  point  to 
tbe  precise  time  at  which  the  star  is  then  distant  from 
the  meridian,  found  in  tables  of  the  right  ascension  of 
the  stars,  and  the  star  will  then  appear  in  the  glass. 
Besides  these  uses  peculiar  to  this  instrument,  it  is  also 
applicable  to  all  the  purposes  to  which  the  principal 
astronomical  instruments,  viz.  a  transit,  a  quadrant, 
and  an  equal  altitude  instrument  are  applied. 

See  the  article  Astrokqmt,  Physical,  in  the  Sup- 
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AST 

ASTROPE- WELLS,  near  Banbury  in  Oxfordshire, 
are  recommended  as  excellent  in  many  disorders.  The 
water  is  a  brisk,  spirituous,  pleasant-tasted  chalybeate, 
and  is  also  gently  purgative.  It  should  be  drank  from 
three  to  five  quarts  in  the  forenoon. 

ASTROSCOPE,  a  kind  of  astronomical  instrument, 
composed  of  two  cones,  on  whose  surface  the  coostelI»> 
tions,  with  their  stars,  are  delineated,  by  means  whereof 
the  stars  may  be  easily  known.  The  astroscope  is  the 
invention  of  William  Schuckhard,  formerly  professor  of 
mathematics  at  Tubingen,  wbo  published  a  treatise  ex- 
pressly on  it  in  1698. 

ASTRUC,  John,  a  celebrated  pliysiclan,  was  born 
in  the  year  1684,  at  the  little  town  of  Savoy,  in  the 
province  ofXanguedoc.  His  father,  wbo  was  a  Pro* 
lastant  clergyman,  bestowed  particular  pains  upon  the 
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earliest  part  of  his  education.  Ader  which  he  went  to 
the  university  of  Montpelier,  where  he  was  created 
master  of  arts  in  the  year  1700.  He  then  began  the 
study  of  medicine  ^  and,  in  two  years,  obtained  the 
degree  of  bachelor,  having  upon  that  occasion  written 
a  dissertation  on  the  cause  of  fermentation,  which  he 
defended  in  a  very  spirited  manner.  On  the  25th  of 
January  1703  he  was  created  doctor  of  physic  \  after 
which,  before  arriving  at  extensive  practice,  he  applied 
to  the  study  of  medical  authors,  both  ancient  and  mo- 
dern, with  uncommon  assiduity.  The  good  effects  of 
this  study  soon  appeared;  for,  in  the  year  1710,  he 
published  a  treatise  concerning  muscular  motion,  from 
which  he  acquiried  very  high  reputation.  In  the  jear 
1717,  he  was  appointed  to  teach  medicine  at  Mont- 
pelier; which  he  did  with  such  perspicuity  and  elo- 
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Astmc,    quence^  tbat  it  was  universallj  saM  be  had  been  born 
Astoria,    to  be  a  professor.     His  fame  soon  Fose  to  such  a  hoigbty 
that  the  king  assigned  him  an  annual  salary )  and  he 
was,  at  the  same  time,  appointed  to  superintend  the 
mineral  waters  in  the  province  of  Languedoc.     Bat 
as  Montpelier  did  not  afibrd  sufficient  scope  for  bis 
aspiring  genius,  he  went  to  Paris  with  a  great  stock  of 
manuscripts,  which  he  intended  to  publish,  after  sub- 
jecting them  to  the  examination  of  the  learned.     Soon 
after,  however,  he  left  it,  having  in  the  year  1729  ac- 
cepted the  office  of  'first  physician  to  the  king  of  Po- 
land.    In  this  capacity  he  remained  only  for  a  abort 
time,  and  be  again  returned  to  Paris.     Upon  the  death 
of  the  celebrated  Geoffrey,  in  the  year  173I9  he  was 
appointed  regius  professor  of  medicine  at  Paris.     The 
duties  of  this  office  be  discharged  in  such  a  manner  aa 
to  answer  even  the  most  sanguine  expectations.     He 
taught  the  practice  of  physic  with  so  great  applause,  as 
to  draw  from  other  uniyersities  to  that  of  Paris  a  great 
concourse  of  medical  students,  foreigners  as  well  as  na- 
tives of  France.     At  the  same  time  be  was  not  more 
celebrated  as  a  professor  than  a  practitioner*     And 
even  at  an  advanced  age,  be  persevered  with  unwea- 
ried assiduity  in  that  intense  study  which  first  raised  bis 
reputation.     Hence  it  is  tbat  be  has  been  enabled  to 
transmit  to  posterity  so  many  valaable  monuments  of 
his  medical  erudition.     He  died,  nniversally  regretted, 
on  the  15th  of  May  1766,  in  the  82d  year  of  his 
age. 

ASTURIA,  an  ancient  ktngdon>  of  Spain^  sab^ 
dued  by  Augustus,  emperor  of  Rome— The  inhabi- 
tants of  this  country,  along  with  those  of  Cantabria, 
asserted  their  liberty  long  after  the  rest  of  Spain  had 
received  the  Roman  yoke.  So  great  was  their  desire 
of  liberty,  that  after  being  closely  shut  up  by  the  Ro- 
man army,  they  endured  the  most  terrible  calamities  of 
famine,  even  to  the  devouring  of  one  another,  rather 
than  submit  to  the  enemy.  At  length,  however,  the 
Asturians  were  for  surrendering  ^  but  the  Cantabrians 
opposed  this  measure,  maintaining  that  they  ought  all 
to  die  sword  in  hand  like  brave  men.  Upon  this  the 
two  nations  quarrelled,  notwithstanding  their  desperate 
situation ;  and  a  battle  ensuing,  10,000  of  the  Astu- 
rians were  driven  to  the  intrenchments  of  the  Romans, 
whom  they  begged  in  the  most  moving  manner  to  re- 
ceive them  on  any  terms  they  pleased.  But  Tiberius, 
the  emperor^s  son-in-law,  refusing  to  admit  them  into 
the  camp,  some  of  these  unhappy  people  put  an  end  to 
their  lives  by  falling  upon  their  own  swords }  others 
lighting  great  fires  threw  themselves  into  them,  while 
some  poisoned  themselves  by  drinking  the  juice  of  a  ve- 
nomous herb. 

The  campaign  being  put  an  end  to  by  winter,  the 
next  year  tlie  Asturians  summoned  all  their  strength 
and  resolution  against  the  Romans ;  but  notwithstand* 
ing  their  utmost  efforts  of  valour  and  despair,  they  were 
entirely  defeated  in  a  most  bloody  battle,  which  lasted 
two  days,  and  for  tbat  time  entirely  subdued.  A  few 
years  afterwards  they  rebelled,  in  conjunction  with 
the  Cantabrians ;  but  were  soon  reduced  by  the  Ro- 
mans, who  massacred  most  of  the  young  men  that  were 
capable  of  bearing  arms.  This  did  not  prevent  them 
from  revolting  anew  in  a  short  time  afterwards  ^  but 
without  8ucce899  being  obliged  to  submit  to  the  Ro- 
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man  pewer,  ^11  the  aubversion  of  that  empire  by  the  ai»i 
Goths.  I 

AsTURlAS,  anciently  the  kingdom  of  Astoria,  is  Asj 
now  a  principality  of  modern  Spain,  booaded  by  Bis- 
cay on  the  east,  Galicia  on  the  west,  Old  Castile  and 
Leon  on  the  south,  and  the  sea  on  the  north*  Its 
greatest  length  is  about  no  miles,  and  its  breadth  54. 
On  the  south  it  is  separated  from  Old  Castile  and  Xieoa 
by  high  moontaijis  covered  with  woods.  The  province 
is  tolerably  fertile,  but  thinly  inhabited.  The  inhabi- 
tants value  themselves  mnch  on  being  descended  from 
the  ancient  Goths.  Even  the  poor  peasants,  who  are 
fain  to  go  to  seek  work  in  other  provioees,  call  them- 
selves illustrious  Goths  and  Mountaineers^  thinking  it 
ignominious  to  marry  even  with  greai  and  rich  fami- 
lies of  another  race.  This  pride  is  flattered  by  the 
respect  paid  them  by  the  rest  of  the  nation*  and  the 
privileges  bestowed  npon  them  by  the  goyeinment. 
The  hereditary  prince  of  Spain  is  styled  prince  of  the 
Asturias,  The  Asturias  contain  688  parishes,  and  Ibe 
population  ia  estimated  at  348,000,  iacludiag  a868  eo^ 
olesiaatics,  monks  and  nuns. 

ASTYAGES,  son  of  Cyaxarea,  the  last  king  of 
the  Medea.  He  dreao>ed»  that  from  the  womb  of  his 
daughter  Mandane,  married  to  Cambyses  king  of  Per- 
sia, there  sprung  a  vine  that  spread  itself  over  all  Aaia. 
She  being  with  child,  he  resolved  to  kill  the  infant  aa 
soon  aa  bom.  Its  name  was  Cyrus  ^  and  HanMgna 
being  aent  to  deatroy  it,  preserved  it ;  which  Aatyagea 
after  a  long  time  hearing  of,  he  cauaed  Harpagna  to 
eat  bis  own  aon.  Harpagus  called  in  Cyras,  who  de- 
throned his  grandfather,  and  thereby  ended  the  mo- 
narchy of  the  Medes.     See  Media  and  Persia. 

ASTYANAX,  the  only  sou  of  Hector  and  Andro- 
mache. After  the  taking  of  Troy,  he  was  thrown 
from  the  top  of  a  tower  by  Ulysses's  orders. 

ASTYNOMI,  in  Grecian  Antiquity^  magistrates  ia 
Athens,  corresponding  to  the  aediles  of  the  Romans  } 
they  were  ten  in  number.     See  <£]>ILE. 

ASYLUM,  a  sanctuary,  or  place  of  refuge,  where 
criminals  shelter  tbemaelvea  from  the  hands  of  justice. 
The  word  is  compounded  of  the  privative  particle  «, 
and  rvA«Mr,  I  hurt ;  because  no  person  could  be  taken 
out  of  an  asylum  without  sacrilege. 

The  asyla  of  altars  and  templea  were  very  ancient^ 
and  likewise  thoae  of  tombs,  statues,  and  other  monn- 
ments  of  considerable  personages.  Thus,  the  temple 
of  Diana  at  Ephesus  was  a  refuge  for  debtors,  the  tomb 
of  Theseus  for  slaves.  Among  the  Romans,  a  cele- 
brated asylum  waa  opened  by  Romulus  between  the 
mounts  Palatine  and  Capitol ine,  in  order  to  people 
Rome,  for  all  sorts  of  persona  indiacriminately,' fugitive 
alaves,  debtors,  and  criminals  of  every  kind.  *  The  Jews 
had  their  asyla  ^  the  most  remarkable  of  which  were, 
the  six  cities  of  refuge,  the  temple,  and  the  altar  of 
burnt-offerings. 

It  was  customary  among  the  Heathens  to  allow  re- 
fuge and  impunity  even  to  the  vilest  and  most  flagrant 
offenders  \  some  out  of  superstition,  and  others  for  the 
sake  of  peopling  their  cities :  and  it  waa  by  this  means, 
and  with  auch  inhabitants,  that  Thebes,  Athens,  and 
Rome,  were  first  stocked.  We  even  read  of  asylums 
at  Lyons  and  Vienne  among  the  ancient  Ganis ;  and 
there  are  some  cities  in  Germany  which  still  preserve 

the 
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lam  ^  tnoi^nt  right  of  asylum.  Hence  on  the  nedab  of 
H  ieterml  tffioieiit  cities,  purticulnrly  in  S3rTia9  ive  neet 
uitju  miih  the  iostriBtion  AXTAOI,  to  whicli  is  Jidded  £PAX. 
This  ^aalky  of  asylum  was  given  thtfm^  according  to 
M.  Spstnheim,  in  tegatd  t(r  their  t«npleS|  and  to  the 
]god9  revered  hj  them. 

The  emperors  Honorius  and  Tlieodosins  granting  the 
Mke  imnrautties  to  chnrdhes,  the  bishops  and  monks  laid 
field  of  a  certain  tract  or  territory,  without  *wbich  they 
"foed  the  bounds  of  the  vecnlar  jorisdiction :  and  so 
^tf^W  did  4hey  manage  their  privileges,  that  conveafe  in 
ia  little  time  became  next  akin  to  fortresses^  where  (he 
-most  notorious  'villains  were  ia  safety,  and  braved  the 
power  df  the  magistrate. 

These  privileges  at  length  were  estevfded  not  nnly  to 
-the  drarehes  and  churchyards,  but  «1bo  to  the  bishops 
irocfses;  -whence  'Che  criminal  could  not  be  removed  with« 
out  a  legal  assurance  of  IMe,  and  an  entire  remission  of 
the  trime.  'the  reason  of  the  extension  iwas,  that  they 
'might  not  be  tfbfiged  to  live  altogether  in  the  churobes, 
8tc.  where  several  of  the  occasions  of  4ife  could  not  be 
decently  performed. 

But  at  length  these  asyla  or  sanctvavies  were  abo 
stripped  of  most  of  their  immunities,  because  they  ser- 
ved to  make  guilt  axvd  libertinage  more  bold  and  daring. 
In  England,  particalarly,  they  were  entirely  abolished. 
See  Sanctuary. 

A8SYMETRY,  the  want  of  proportion  between  the 
"parts  of  any  thing  %  being  Kbe  contrary  of  symm&try» 
<>r,  h  n  the  relation  of  two  qdantities  wbidi  have  no 
common  measure,  as  between  i  and  V  ^>  '^  "^be  side 
and  diagonal  of  a  sqnare. 

ASYMPTOTE,  in  'Gemtfry,  a  Kne  wbich  ooBti- 
nually  appmathes  nearer  to  another^  hot,  though  con- 
tiooed  if^nnilf^ly,  will  never  meet  "with  it :  Of  these  are 
many  kitids.  En  ^tridtness,  however,  the  term  asfrnptotes 
is  appropriated  to  right  lines,  'whieh  approach  nearer 
and  nearer  to  some  curves  of  which  Ihey  are  said  to 
be  asyntpioies  ;  but  if  they  and  their  curves  are  inde- 
finitely continued,  they  will  never  meet.    See  Coific 

ASYNDETON,  in  Grammar,  a  figure  which  omits 
the  'conjunctions  in  a  sentence.  As  'in  tvn/,  ^di,  vici^ 
Where  JCT  is  left  out :  or  in  that  of  'Cicero  coneefrning 
'Catiline,  abiit^  'excessit,  etmnt^  erypk  :  or  in  that  Veise 
Cf  Virgil, 

Fcrte  citojlammas^  date  vela,  impeliUe  retnoSm 

Asyndeton 'Stands  opr|)osed  to  polysyndeton,  where  the 
copulatives  are  multiplie^d. 

ATABULUS,  in  Physwlogy,  a  provtnoial  wind  in 
Apnifa,  of  a  dry  pinching  quality,  and  veiy  noxions  in 
its  directs.  The  ancient  naturalins speakof  the  Atabn- 
Itts  in  terms  of  horror,  on  account  of  the  ravage  it  made 
among  the  fruits  of  the  earth,  trbich  it  acorcbed  or  wi- 
tbered  up. 

ATABYRIS,  a  very  high  mountain  in  the  island  of 
Hhodes,  on  'which,  according  to  Strabo  and  Diodorus 
Siculus,  fhere  stood  a  temple  of  Jupiter  Atabyrius, 
whose  worship  a  colony  of  BhoAians  carried  ^ihto  Sicily, 
where  a  temple  was  built  to  the  same  deity  at  Agrigon- 
turn. 

ATALANTA,  an  island  in  the  Eoripus  of  Enbosa, 
near  the  ^Locri  Opuntii,  said  to  have  been  ooprginally  a 
city  of  the  Locri,  but  torn  from  the  continent  ia  the 
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time  of  an  earthquake,  and  daring  an  eruption  nf  Aulaata 
Mount  JEtna.    This  happened  in  the  fonrth  year  of  the        || 
p3d  Olympiad,  in  the  reign  of  ArtaKerzes  Mnemon.         AtelU. 

ATALANTIS,  ATuurriCA,  or  Atlantis.     See'"'  ^"'" 
Atlantis. 

ATARAXY,  a  term  used  by  the  stoics  and  scepticsy 
to  denote  that  calmness  of  mind  ^which  aecnres  us  boai 
«11  emotions  arising  from  vanity  and  sdf-conoeit. 

ATARGATIS  fanum,  the  temple  of  a  goddess 
worshipped  by  the  Syrians  and  Partbians,  having  the 
face  of  a  woman  and  tail  of  a  fish,  and  called  Derceto 
*by  the  Greeks.  Her  temple  stood  in  the  city  Bambyoe, 
-called  aftA'wards  Huropolis.  It  was  extrensely  rich, 
insomnch  that  Crassos,  in  his  march  against  the  Par- 
thians,  spent  several  days  in  weighing  the  treasure. 
Vossius. makes  the  name  of  this  goddess  Phcenician,  firotti 
Addtr  dag,  **  the  great  fish.*' 

ATARNEA,  an  ancient  town  of  Mysia,  situated 
between  Adrymyttium  and  Pitane,  remarkable  for  the 
marriage  of  Aristotle  wl£h  the  sister  or  concubine  -of 
the  tyrant  Hermiasj  also  for  the  dotage  of  that  philso* 
pber. 

ATAXY^  in  a  general  sense,  the  want  of  order: 
With  physicians,  it  signifies  irregularity  of  crises  and 
•parovysms  of  fevers. 

ATCHE,  in  cooimerce,  a  small  silver  coin  nsed 
in  Tnrkeyy  and  worth  only  oae-tlnrd  of  tbe  English 
l»enny. 

ATCHIEVEMENT,  in  Heraldry,  denotes  the  arms 
of  a  person  or  family,  together  with  all  the  exterior  or- 
naments of  the  shield  ^  mi  helmet,  mantle,  crest,  sctolls, 
and  motto,  together  with  such  quarterings  as  may 
have  been  acqoired  by  altianCes^  all  maislMilled  in  or« 
tder. 

ATCHIEVE.  This  term  is  derfved  from  the  French 
achever,  i.  e.  to  finish  or  make  an  end  of  ^  but  signifies,, 
in  its  ordinary  aoceptatioa,  to  perform  great  actions  br 
exploits. 

ATE,  the  ^ddess  of  mischief  in  the  Pagan  theo- 
logy, ^he  wsBB  damghter  iof  Jupiter,  and  cast  down 
ftom  heaven  at  the  birth  'of  Hercules.  For  Juno  hav- 
ing deceived  Jnpiter,  in  causing  Eurystheusto  be  bom 
before  lleroules,  Juf^er  exprsssed  ots  resentment  on 
Ate,  as  the  autfaor  of  diat  mischief  i  and  threw  her 
beadlong  from  heaven  to  the  earth,  swnartng  she  should 
never  return  thither  «gain  (Homer  B,  six.  1 25.).  The 
'name  of  this  goddess  comes  irem  «fwM|  noceo,  **  to  hurt**^ 
Her  being  the  'daughter  of  Jupiter,  metans,  aocording 
•to  mytbologists,  that  no  evil  bf^tpenstn  ns  but  by  the 
permission  ^Plmvidence  ^  and  ber  banishment  to  earth 
denotes  ^tbe  tetonble  effects  ^of  divine  justice  among 
men. 

ATEGUA,  «r  Attecxta,  mn  ancient  town  of 
•Spain^  placed  'by  some  in  the  road  from  Antiqnara, 
>now  Anteqaera,  to  iiispalis,  or  Seville  ^  by  others  near 
Alcala  Rear^  which  last  is  the  <more  probable  situation, 
because  the  Fkntien  Salsum,  now  the  Salado,  was  in  its  > 
neighbourhood.    New  T^bala  Vieja,  or  Tnvela, 

AT^LIi A,  an  ancient  town  of  Campanm  in  Italy, 
between  Capna  and  iNeapolis.  From  this  town  the  ^- 
tellanafabuliB,  tit  AteUaniiudi,  took  theb  name.  Their 
were-also  called  Osd,  firom  their  inventor,  in  whose  ter- 
ritory Atella  Itfv.  They  were  genevally.  a  species  of 
iaroe,  interlarded  with  much  ribbaldry.  and  buffoonery ; 
and  sometimes  were  exordia  or  intexlndcs  presented 

between* 


creed. 
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Atellk  between  the  acts  of  other  plays.  The  actors  in  these 
II  farces  were  not  reckoned  among  the  'common  plajers, 
^^^^J^'**"  nor  deemed  infamous  ^  but  retained  the  rights  of  their 
tribe,  and  might  be  listed  for  soldiers,  the  privilege 
only  of  free  men.  The  ruins  of  this  town  are  still  to 
be  seen,  about  1 1  miles  from  the  modern  Aversa,  which 
was  built  out  of  its  materials. 

ATEMPO  GiusTO,  in  Music^  signifies  to  sing  or 
play  in  an  equal,  true,  and  just  time. 

ATERGATIS,  in  Mythology,  a  goddess  of  the  Sy- 
rians,  supposed  to  he  the  mother  of  Semiramis.  She 
was  represented  with  the  face  and  breasts  of  a  wo- 
man, but  the  rest  of  her  body  resembled  a  fish.  Vos- 
sius  says  the  term  signifies  without  fish,  and  con- 
jectures that  the  votaries  of  this  deity  abstained  from 
fish. 

ATERNUM,  a  town  of  Lucania  in  Italy,  now 
Aterm,  (Cluverius) :  Also  a  town  in  the  territory  of 
the  Piceni,  now  Pescara,  a  port  town  of  Naples,  si« 
tuated  on  the  Adriatic.  E.  Long.  15.  25.  N«  Lat. 
42.  30. 

ATESTE,  a  town  in  Austrian  Lombardy  in  Italyi 
now   called   Este,      E.  Long.    12.   6.  N.  Lat.  45* 

25.' 

ATHAMADULET,  the  prime  minister  of  the 
Persian  empire,  as  the  grand  vizier  is  of  the  Turkish 
empire.  He  is  great  chancellor  of  the  kingdom,  presi- 
dent of  the  council,  superintendant  of  the  finances, 
and  is  charged  with  all  foreign  affairs. 

ATHAMANTA,  Spignel.     See  Botany  Indes. 

ATHANASIA,  Goldilocks.  See  Botany  In- 
dex, 

ATH  AN  ASIAN  cr££I>^  a.  formulary,  or  con- 
fession of  faith,  long  supposed  to  have  been  drawn  up 
by  Athanasius  bishop  of  Alexandria,  in  the  fourth 
century,  to  jastify  himself  against  the  calumnies  of 
his  Arian  enemies.  But  it  is  now  generally  allow- 
ed among  the  learned  not  to  have  been  his.  Dr 
Waterland  ascribes  it  to  Hilary  bishop  of  Aries,  for 
the  following  among  other  reasons:  i.  Because  Ho- 
noratus  of  Marseilles,  the  writer  of  his  life,  tells  us, 
that  he  composed  an  Exposition  of  the  Creed  i  a  pro- 
perer  title  for  the  Athancuian  than  that  of  Creed  sim- 
ply which  it  now  bears.  2.  Hilary  was  a  great  ad- 
mirer and  follower  of  8t  Austin  \  and  the  whole  com« 
position  of  this  creed  is  in  a  manner  upon  St  Aostin^s 
plan,  both  with  respect  to  the  Trinity  and  incarnation. 
3.  It  is  agreeable  to  the  style  of  Hilary,  as  far  as  We 
can  judge  from  thev  little  that  is  left  of  his  works.  Up- 
pn  the  whole  he  concludes,  that  Hilary,  bishop  of 
Aries,  about  the  year  430,  composed  the  Exposition 
of  Faith,  which  now  bears  the  name  of  the  Athana- 
sian  Creed,  for  the  use  of  the  Gallican  clergy,  and  par- 
ticularly those  of  the  diocese  of  Aries :  That,  about 
the  year  570,  it  became  famous  enough  to  be  com- 
mented upon  \  but  that  all  this  while,  and  for  several 
years  lower,  it  had  not  yet  acquired  the  name  of  AtJut' 
nasian,  but  was  simply  styled  TheCatho/ic  Faith:  That, 
before  670,  Athanasius^s  admired  name  came  in  to  re- 
commend and  adorn  it,  .being  in  itself  an  excellent  sys- 
tem of  the  Athanasian  principles  of  the  Trinity  and  in- 
carnation, in  opposition  chiefly  to  the  Arians,  Macedo- 
nians and  Apollinarians.  This  is  the  hypothesis  of  the 
learned  author  of  the  Critical  History  0/ tht  Athanasian 
Creed. 
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As  to  the  reception  of  this  creed  in  the  Christiati  AiWi4 
churches,  we  find,  that  it  obtained  in  France  in  the     creed 
time  of  Hincmar,  or  about  850 :  that  it  was  received       I 
in  Spain  about  100  years  later  than  in  France,  and  in  ^^""^ 
Germany  much  about  the  same  time.     As  to  our  own 
country,  we   have  clear  and  positive    proofs  of  this 
creed  being  sung  alternately  in  our  churches  in  the 
'  tenth  century.     It  was  in  common  use  in  some  parts  of 
Italy,  particularly  in  the  diocese  of  Verona,  about  the 
year  960,  and  was  received  at  Rome  about  the  year 
J  014.     As  to  the  Gi'eek  and  oriental  churches,  it  has 
been  questioned  whether   any  of  them  ever  reeeived 
this  creed  at  all  \  though  some  very  considerable  wri- 
ters are  of  a  contrary  persuasion.   It  appears  then,  that 
the  reception  of  this  creed  has  been  both  general  and 
ancient  \  and  may  vie  with  any,  in  that  respect,  ex- 
cept the  Nicene  or  Constantinopolitan,  the  only  gene- 
ral creed  common  to  all  the  churches. 

As  to  the  matter  of  this  creed,  it  is  given  as  a  sum- 
mary of  the  true  orthodox  faith,  and  a  condemnation 
of  all  heresies  ancient  and  modem.  Unhappily,  how- 
ever, it  has  proved  a  fruitful  source  of  unprofitable  con- 
troversy  and  unchristian  animosity  even  down  to  the 
present  time. 

ATHANASIUS,  St,  bishop  of  Alexandria,  and 
one  of  the  g^atest  defenders  of  the  faith  against  the 
Arians,  was  born  in  Egypt.  He  followed  St  Alex- 
ander to  the  council  of  Nice,  in  325^  where  he  dispu- 
ted against  Arius,  and  the  following  year  was  made 
bishop  of  Alexandria  \  but,  in  33  5,  was  deposed  by 
the  council  of  Tyre :  when,  having  recourse  to  the 
emperor  Constantine,  the  Arian  deputies  accused  him  of 
having  hindered  the  exportation  of  com  from  Alexan- 
dria to  Constantinople }  on  which  the  emperor,  with- 
out suffering  him  to  make  his  defence,  banished  him  to 
Treves.  The  emperor,  two  years  after,  gave  orders 
that  he  should  be  restored  to  his  bishopric :  but,  on  his 
return  to  Alexandria,  his  enemies  brought  fresh  accu- 
sations against  him,  and  chose  Gregory  of  Cappadocia 
to  his  see  \  which  obliged  Athanasius  to  go  to  Rome 
to  reclgim  it  of  Pope  Julius.  He'  was  there  declared 
innocent,  in  a  council  held  in  342,  and  in  that  of 
Sardica  in  347  ^  and  two  years  after  was  restored  to  his 
see  by  order  of  the  emperor  Constans :  but  after  the 
death  of  that  prince,  he  was  again  banished  by  the 
emperor  Constantiiis,  which  obliged  him  to  retire  into 
the  deserts.  The  Arians  then  elected  one  George  in 
his  room  \  who  being  killed  in  a  popular  sedition  un- 
der Julian  in  360,  St  Athanasius  returned  to  Alexan- 
dria, but  was  again  banished  under  Julian,  and  restored 
to  bis  see  under  Jovian.  He  addressed  to  that  emperor 
a  letter,  in  which  he  proposed  that  the  Nicene  creed 
.  should  be  the  standard  of  the  orthodox  faith,  and  con- 
demned those  who  denied  the  divinity  of  the  Holy 
Ghost.  He  was  ako  banished  by  Valens  in  367,  and 
afterwards  recalled.  St  Athanasius  died  on  the  2d  of 
May  375. 

His  works  principally  contain  a  defence  of  the  mys- 
teries of  the  Trinity,  and  of  the  incarnation  and  divi- 
nity of  the  Word  and  Holy  Spirit.  There  are  three 
editions  of  his  works  which  are  esteemed  \  that  of  Com- 
melin,  printed  in  1600  \  that  of  Peter  Nannius,  in 
1627  y  and  that  of  Fadier  Montfaucon,  As  to  the 
creed  which  bears  his  name,  see  the  preceding  ar- 
ticle. 

ATHANAtIi 
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ATHANATI,  in  Persian  antiquity,  a  body  of  ca- 
valry, consisting  oi'  10,000  men,  always  complete. 
They  were  called  athanati  (a  word  originally  Greek, 
and  signifying  immortal)^  because,  when  one  of  them 
happened  to  die,  another  was  immediately  appointed  to 
succeed  him. 

ATHANOR.  Chemists  have  distinguished  by  this 
name  a  furnace  so  constructed  that  it  can  always  main- 
tain an  equal  keat,  and  which  shall  last  a  long  time 
without  addition  or  fresh  fuel. 

The  body  of  the  athanor  has  nothing  in  it  particular, 
and  is  constructed  like  ordinary  furnaces.  But  «t  one 
of  its  yides,  or  its  middle,  there  is  an  upright  hollow 
tower,  which  communicates  with  the  fireplace  by  one 
or  more  sloping  openings,  and  which  has  a  lid  to  close 
its  upper  openinj:.     This  furnace  is  now  rarely  used. 

ATHAROTH,  or  Atroth,  in  Ancient  Geography^ 
the  name  of  several  towns.  Two  appear  to  have  been 
in  Samaria,  in  the  tribe  of  £phr«im ;  and  one  four 
miles  to  the  north  of  Sebaste,  or  the  city  of  Samaria  \ 
the  other  in  the  confines  of  Benjamin  and  Ephraim,  yet 
so  as  to  be  in  the  district  of  Ephraim  father  than  Benja- 
min (Joshua).  This  is  the  Atroth- Adder mtniioiktdihj 
Joshua  zvi.  5.  from  which  to  Upper  Bethoron  extends 
the  greatest  breadth  of  the  tribe  of  Ephraim. 

ATHEISM,   the   disbelief  of   a  deity.     See  A- 

THEIST. 

ATHEIST,  a  person  who  does  not  believe  the  ex- 
istence of  a  Deity.  Many  people,  both  ancient  and 
modern,  have  pretended  to  atheism,  or  have  been  rec- 
koned atheists  by  the  world  ;  but  it  is  justly  questioned 
whether  any  man  seriously  adopted  such  a  principle. 
These  pretensions,  therefore,  must  be  founded  on  pride 
or  affectation. 

Atheism,  as  absurd  and  unreasonable  as  it  is,  has 
bad  its  martyrs.  Lucilio  Vanini,  an  Italian,  native  of 
Naples,  publicly  taught  atheism  in  France,  about  the 
beginning  of  the  17th  century^  and  being  convicted 
of  it  at  Thoulouse,  was  condemned  to  death.  Being 
pressed  to  make  public  acknowledgment  of  his  crime, 
and  to  ask  pardon  of  God,  the  king,  and  justice,  be 
ans wared,  he  did  not  believe  there  was  a  God  \  that 
he  never  offended  the  king;  and,  as  for  justice,  he 
wished  it  to  the  devil.  He  confessed  that  he  was 
one  of  twelve,  who  parted  in  company  from  Naples 
to  spread  their  doctrine  in  all  parts  of  Europe.  His 
tongue  was  first  cut  out,  and  then  his  body  burnt,  A- 
pril  9.  16 1 9. 

Cicero  represents  it  as  a  probable  opinion,  that  they 
who  apply  themselves  to  the  study  of  philosophy  believe 
there  are  no  gods.  This  must,  doubtless,  he  meant 
of  the  academic  philosophy,  to  which  Cicero  himself 
was  attached,  and  which  doubted ^f  every  thing.  On 
the  contrary,  the  Newtonian  philosophers  are  continual- 
ly recurring  to  a  Deity,  whom  they  always  find  at  the 
end  of  their  chain  of  natural  causes.  Some  foreigners 
have  even  charged  them  with  making  too  much  use  of 
the  notion  of  a  God  in  philosophy,  contrary  to  the  rnle 
of  Horace : 

ITec  Deus  tntersit^  nisi  dignus  vindice  nodus. 

Among  us,   the  philosophers  have  been  the  principal 

advocates  for  the  existence  of  a  Deity.     Witness  the 

writings  of  Sir  Isaac  Newton,  Boyle,  Bay,  Cheyne, 
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Nienwentyt,  &c.     To   which    may   be   added    many     \iii.i^^ 
others,  who,  though  of  the  clergy  (as  was  also  Ray),         |i 
yet  have  distinguished    themselves   by   their   phitoso- Athenugo. 
phical  pieces  in  behalf  of  the   existence   of  a  God ; 
e,  gr.  Derham,  Bentley,  Whiston,  Samuel  and  John 
Clarke,  Fenelon,  &c.     So  true  is  that  saying  of  Lord 
Bacon,  that  though  a  smattering  of  philosophy   may 
lead  a  man  into  atheism,  a  deep  draught  will  certainly 
bring  him  back  again  to  the  belief  of  a  God  and  Pro- 
vidence. 

ATHELING,  Adeling,  Edelikg,  Ethling,  or 
EtHELING,  among  the  Anglo-Saxons,  was  a  title  of 
honour,  properly  belonging  to  the  heir-apparent,  or 
presumptive,  to  the  crown.  This  honourable  appella- 
tion was  first  conferred  by  King  Edward  the  Confessor 
on  Edgar,  to  whom  he  was  great  uncle,  when,  being 
without  any  issue  of  his  own,  he  intended  to  make  him 
his  heir. 

ATHELSTAN,  a  Saxon  king  of  England,  natu- 
ral son  of  Edward  the  Elder^  and  grandson  of  the  great 
Alfred.  He  succeeded  to  the  crown  in  925,  and 
reigned  J  6  years.  There  was  a  remarkable  law  passed 
by  this  prince,  which  shows  his  just  sentiments  of  the 
advantages  of  commerce,  as  well  as  the  early  attention 
to  it  in  this  country :  it  declared,  that  any  merchant 
who  made  three  voyages  on  his  own  accoont  beyond 
the  British  channel  or  narrow  seas,  should  be  entitled 
to  the  privilege  of  a  thane  or  gentleman. 

ATHENE  A,  in  antiquity,  a  feast  celebrated  by 
the  ancient  Greeks  in  honour  of  Minerva,  who  was 
called  Athene, 

ATHENiEUM,  in  antiquity,  a  public  place  where- 
in the  professors  of  the  liberal  arts  held  their  assem- 
blies, the  rhetoricians  declaimed,  and  the  poets  re- 
hearsed their  performances.  These  places,  of  which 
there  were  a  great  number  at  Athens,  were  built  in 
the  manner  of  amphitheatres,  encompassed  with  seats, 
called  cunei.  The  three  most  celebrated  Athensea  were 
those  af  Athens,  at  Rome,  and  at  Lyons  ;  jthe  second 
of  which  was  built  by  the  emperor  Adrian. 

ATHEN^US,  a  physician,  bom  in  Cilicia,  co- 
temporary  with  PliHy,  and  founder  of  the  Pneumatic 
sect.  He  taught  that  the  fire,  air,  water,  and  earth, 
are  not  the  true  elements,  hut  that  their  qualities  are, 
viz.  heat,  cold,  moisture,  and  dryness  ^  and  to  these  he 
added  a  fifth  element,  which  he  called  spirit^  whence 
his  sect  had  its  name. 

AtheKaus,  a  Greek  grammarian,  bom  at  Nau- 
cratis  in  Egypt  in  the  third  century,  one  of  the  most 
learned  men  of  his  time.  Of  all  bis  works  we  have 
none  extant  but  his  Deipnosophi,  i.  e.  the  sophists  at 
table.  There  is  an  infinity  of  facts  and  quotations  in 
this  work  which  render  it  very  agreeable  to  admirers 
of  antiquity. 

There  was  also  a  mathematician  of  thb  name,  who 
wrote  a  treatise  on  mechanics,  which  is  inserted  in  the 
works  of  the  ancient  mathematicians,  printed  at  Paris 
in  1693,  in  folio,  in  Greek  and  Latin. 

ATHENAGORAS,  an  Athenian  philosopher,  floa- 
rished  about  the  middle  of  the  2d  century,  and  was 
remarkable  for  his  zeal  for  Christianity,  and  his  great 
learning,  as  appears  from  the  apology  which  he  ad- 
dressed to  the  emperors  Marcus  Aurelios  Antoninus 
and  Lucius  Commodus. 

B  b  ATH£NODORUS» 
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ATHENODORUS,  a  famous  Stoic  philosopher, 
born  at  Tarsus,  went  to  the  court  of  Augustus,  and 
was  made  by  him  tutor  to  Tiberius.  Augustus  had  a 
,  great  esteem  for  him,  and  found  him  by  experience  a 
man  of  virtue  and  probity.  He  used  to  speak  very 
freely  to  the  emperor.  He,  before  be  left  the  court 
to  return  home,  warned  tbe  emperor  not  to  give  him- 
self up  to  anger,  but  whenever  he  should  be  in  a  pas- 
sion, to  rehearse  the  24  letters  of  the  alphabet  before  he 
resolved  to  say  or  do  any  thing.  He  did  not  live  to  see 
bis  bad  success  in  the  education  of  Tiberius. 

ATHENOPOLIS,  a  town  of  the  Massilienses,  an 
ancient  nation  of  Gaul.  It  is  conjectured  by  Harduin 
to  be  the  same  with  Teh  Marttas^  now  Toulon ;  by 
others  to  be  the  same  with  Antipolis  or  Antibes* 

ATHENREE,  a  town  of  Ireland  in  the  county  of 
Gal  way,  and  province  of  Connaught.  W.Long.  8.  5. 
N.  Lat.  53.  14.  It  IS  governed  by  a  portrieve,  and 
hath  a  barrack  for  three  companies  of  foot.  It  hath 
been  a  place  of  considerable  strength  \  but,  like  the 
numerous  churches  and  castles  which  surround  it,  has 
felt  the  resistless  force  of  time.  Some  of  the  walls  and 
towers,  however,  are  still  remainidg,  as  monuments  of 
ks  former  grandeur. 

ATHENS,  a  celebrated  city  of  Greec,  and  capital 
•f  the  ancient  kingdom  of  Attica,  situated  in  £.  Long. 
24.  N.  Lat.  38.  J,    See  Attica. 

In  early  times,  that  which  was  afterwards  called  the 
citadel  was  the  whole  city  \  and  went  under  the  name 
of  Cecropia^  from  its  founder  Cecrops,  whom  the 
Athenians  in  after  times  affirmed  to  have  been  the  first 
builder  of  cities,  and  called  this  therefore  by  way  of 
eminence  Polig^  i.  e.  the  city.  In  the  i«ign  of  Erich- 
thonius  it  lost  the  name  of  Cecropia^  and  acquired 
that  of  Athens^  on  what  account  is  not  certain  ^  tbe 
oiost  probable  is,  that  it  was  so  named  in  inspect  to 
Mie  goddess  Minerva,  whom  the  Greeks  ck]\  Alhene^ 
who  was  also  esteemed  its  protectress.  This  old  city 
was  seated  on  the  top  of  a  rock  in  the  midst  of  a  large 
and  pleasant  plain,  which,  as  the  number  of  inhabi- 
tants increased,  became  full  of  buildings,  which  indu- 
ced the  distinction  of  Aero  and  Cfttapolis,  i.  e.  of  the 
upper  and  lower  city.  The  extent  of  the  citadel  was 
60  stadia  \  it  was  surrounded  by  olive  trees,  and  fortl- 
iied,  as  some  say,  with  a  strong  pallisade ;  in  succeed- 
ing times  it  was  encompassed  with  a  strong  wall,  in 
which  there  were  nine  gates,  one  very  large  one,  and 
the  rest  small.  The  inside  of  the  citadel  was  adorned 
with  innumerable  edifices.  The  most  remarkable  of 
which  were,  i.  The  magnificent  temple  of  Minerva, 
styled  Parthenon^  because  that  goddess  was  a  virgin. 
The  Persians  destroyed  it }  but  it  was  rebuilt  with  still 
greater  splendour  by  the  famous  Pericles,  all  of  the 
finest  marble,  with  such  skill  and  strength,  that,  in  spite 
of  the  rage  of  time  and  barbarous  nations,  it  remains 
perhapft  the  first  antiquity  in  tbe  world,  and  stands 
a  witness  to  the  truth  of  what  ancient  writers  have 
recorded  of  the  prodigious  magnificence  of  Alliens  in 
her  flourishing  state.  2.  The  temple  of  Neptune  and 
of  Minerva  ^  for  it  was  divided  into  two  parts :  one 
sacred  to  tbe  god,  in.  which  was  the  salt  fountain  said 
to  have  sprung  up  on  the  sti'oke  of  his  trident*,  the  other 
to  the  goddess  protectress  of  Athens,  wherein  was  the 
sacred  olive  which  she  produced,  and  her  image  which 
ftU.  dawn  frfim.  heaTen  in  the  reign  of  Ericbthonius. 
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At  the  back  of  Minerva^s  temple  was  the  public  trea-   m^^ 
sury,  which  was  burnt  to  the  ground  through  the  kna-  *^-y«. 
very  of  the  treasurers,  who  having  misapplied  the  re- 
venues of  the  stale,  took  this  short  method  of.  making 
up  accounts. 

The  lower  city  comprehended  all  tbe  buildings  6nr> 
rounding  tbe  citadel,  the  fort  Muoychia,  and  the  ha- 
vens Phalerum  and  Piraeus,  the  latter  of  which  was 
joined  to  the  city  by  walls  five  miles  in  length  \  that 
on  the  north  was  built  by  Pericles,  but  that  op  the 
south  by  Themistocles ;  but  by  degrees  the  turrets 
which  were  at  first  erected  on  those  walls  were  turned 
into  dwelling-houses  for  the  accommodation  of  the 
Athenians,  whose  large  city  was  now  become  too  small 
for.  them.  The  city,  or  rather  the  lower  city,  had  13 
great  gates,  with  the  names  of  which  it  is  not  necessa- 
ry to  trouble  the  reader.  Among  the  principal  edi- 
fices which  adorned  it,  we  may  reckon,  I.  The  temple 
of  Theseus,  erected  by  Conon,  near  its  centre.  Ad- 
jacent thereto,  the  young  people  performed  their  exer- 
cises. It  was  also  a  sanctuary  for  distressed  persons, 
slaves  or  free.  2.  The  Olympian  temple  erected  in  ho- 
nour of  Jupiter,  the  honour  of  Athens,  and  of  all 
Greece.  The  foundation  of  it  was  laid  by  Pisistratns ; 
It  was  carried  on  but  slowly  in  succeeding  times,  700 
years  elapsing  before  it  was  finished,  which  happened 
under  the  reign  of  Adrian,  who  was  particularly  kind 
to  Athens:  this  was  the  first  building  in  which  the 
Athenians  beheld  pillars.  3.  The  Pantheon,  dedicat- 
ed to  all  tbe  gods :  a  most  noble  structure,  supported 
by  1 20  marble  pillars,  and  having  over  its  great  gate 
two  horses  carved  by  Praxiteles  :  it  is  yet  remaining^ 
as  we  shall  have  occasion  to  show  hereafter  when  we 
come  to  speak  of  the  present  state  of  this  famous  city. 
In  several  parts  of  it  were  staoi  or  porticoes,  wherein 
people  walked  in  rainy  weather,  and  from  whence  a 
sect  of  pbiJo$opher8  were  denominated  Stoict^  because 
their  master  Zeno  taught  in  tliose  porticoes. 

There  were  at  Athens  two  places  called  CeromicuSf  r^^J^ 
from  Ceramos  tbe  son  of  fiacchus  and  Ariadne  \  one 
within  the  city,  containing  a  multitude  of  buildings  of 
all  sorts  \  the  other  in  tbe  suburbs,  in  which  was.  the 
academy  and  other  edifices.  The  gymnasia  of  AtheM 
were  many ;  but  the  roost  remarkable  were  the  Ly- 
ceum, Academia,  and  Cynotfarges.  The  Lyceum  stood 
on  the  banks  of  the  Ilissus  \  some  say  it  was  built  by 
Pisistratus,  others  by  Pericles,  others  by  Lyourgus. 
Here  Aristotle  taught  philosophy,  instructing  such  as 
came  to  hear  hini  as  they  walked,  whence  his  disciples 
are  generally  thought  to  derive  the  name  of  Peripa^ 
tettcs*  The  Ceramicus  without  the  city  was  the  distance 
of  six  stadia  from  its  walls.  The  academy  made  pari 
thereof;  as  to  the  name  of  which  there  is  some  dispute. 
Some  affirm  that  it  was  so  called  from  Academus,  an 
ancient  hero,  who,  when  Helen  was  stolen  by  Theseus, 
discovered  the  place  where  she  lay  hid  to  Castor  and 
Pollux  :  for  which  reason  the  Lacedemonians,  when 
they  invaded  Attica,  always  spared  this  place.  Di- 
csearchus  writes,  that  Castor  and  Pollux  had  two  Ar- 
cadians in  their  army,  the  one  named  Echedemus^  the 
other  Marothus  ;  from  the  former  of  these  he  says  this 
plaoe  took  its  name,  and  that  tlie  borough  of  Mara- 
thon was  so  called  from  the  other.  It  was  a  marshy 
unwholesQoae  place,  till  Cimon  was  at  great  pains  to 
have  it  drained  >  and  then  it  became  extremely  plea- 
sant 
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Atbeii«.    Mut  tncl  delightful,  being  adorned  with  shady  walks, 
^"  V-  '■'  where  Plato  read  his  lectures,  and  from  thence  his 
4        scholars  were  termed  Academics.    The  Cjnosarges  was 
CjBosiTgci  ^  place  in  the  suburbs  not  far  from  the  Lyceum :  it 
was  famous  on  many  accounts  \  bat  particularly  for  a 
noble  gymnasium  erected  there,  appointed  for  the  spe- 
cial use  of  such  as  were  Athenians  only  by  one  side. 
In  aft^r  times  Themistocles  derived  to  himself  ill  will, 
by  carrying  many  of  the  nobility  to  exercise  with  him 
here,  because,  being  but  of  the  half  blood,  he  could  exer- 
cise nowhere  else  but  in  this  gymnasium.     Antisthenes 
instituted  a  sect  of  philosophers,  who  from  the  name  of 
this  district,  as  many  think,  were  styled  Cynics, 

The  havens  of  Atliens  were  three.  First,  the  Pi- 
neas,  which  was  distant  about  35  or  40  stadia  from  the 
city,  til!  joiped  thereto  by  the  long  walls  before-men- 
tioned, after  which  it  became  the  principal  harbour  of 
the  city.  It  had  three  docks :  Cantharos,  Aphrodi- 
sium,  and  Zea  ^  the  first  was  so  called  from  an  ancient 
hero,  the  second  from  the  goddess  Venus  who  had  there 
two  temples,  iind  the  third  from  bread-corn.  There 
were  in  this  ^'ort  five  porticoes,  which  joining  together 
formed  one  great  one,  called  from  thence  Macro  Stoa^ 
or  the  grand  portico.  There  Were  likewise  two  great 
markets  or  fora  :  one  near  the  long  portico,  the  other 
near  the  city.  The  second  port  was^Municbia,  a  pro- 
montory not  far  distant  from  Pirseos;  a  place  very  strong 
by  nature,  and  afterwards  rendered  far  stronger  by  art* 
It  was  of  this  that  Epimenides  said,  if  the  Athenians 
foresaw  whafmischief  it  would  one  day  produce  to  them, 
tbey  would  eat  it  away  with  their  teeth.  The  third  was 
Phalerum,  distant  from  the  city,  according  to  Thucy- 
dides,  j^  stadia,  but  according  to  Pausanias  only  20. 
This  was  the  most  ancient  harbour  of  Athens,  as  Pi- 
raeus was  the  most  capacious. 

Of  this  city,  as  it  stands  at  present,  we  have  the  fol- 
lowing account  by  Dr  Chandler  and  other  travellers. 
"  It  is  now  called  A  then/ :  and  is  not  inconsiderable, 
either  in  extent  or  the  number  of  inhabitants.  It  enjoys 
a  fine  temperature,  and  a  serene  sky.  The  air  is  clear 
and  wholesome,  though  not  so  delicately  soft  as  in  Ionia. 
The  town  stands  beneath  the  acropolis  or  citadel  ^  not 
vncompassing  the  rock  as  formerly,  but  spreading  into 
the  plain,  chiefly  on  the  west  and  north-west.  Cor- 
sairs infesting  it,  the  avenues  were  secured,  and  in  1676 
the  gates  were  regularly  shut  after  sunset.  It  is  now 
open  again :  but  several  of  the  gateways  remain,  and  a 
guard  of  Turks  patrols  at  midnight.  Some  masses  of 
brick-work,  standing;  separate,  without  the  town,  be- 
longed perhaps  to  the  ancient  wall,  of  which  other 
traces  also  appear.  The  houses  are  mostly  mean  and 
straggling  ;  many  with  large  courts  or  areas  before 
them.  In  the  lanes,  the  high  walls  on  each  side,  which 
are  commonly  white-washed,  reflect  strongly  the  heat 
of  the  sun.  The  streets  are  very  irregular ;  and  an- 
ciently were  neither  uniform  nor  handsome.  They 
have  water  conveyed  in  channels  from  Mount  Hymet- 
tus,  and  in  the  bazsr  or  market-place  is  a  large  foun- 
tain. The  Turks  have  several  mosques  and  public 
baths.  The  Greeks  have  convents  for  men  and  wo- 
men ;  with  roan^  churches,  in  which  service  is  regu- 
larly performed  j  and  besides  these,  they  have  nume- 
rous oratories  or  chapels,  some  in  ruins  or  consisting  of 
bare  walls,  frequented  only  on  the  Unniversaries  of  the 
•aints  to  wliorn  <hey  are  dedicated.     A  portrait  of  the 
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owner  on  a  board  is  placed  in  them  on  that  occasion,    Atbom. 
and  removed  when  the  solemnity  of  the  day  is  o.ver.       *■     v       ' 

**  The  city  of  Cecrops  is  now  a  fortress  with  a  thick  .  7 
irregular  wall,  standing  on  the  brink  of  precipices,  and  .  *' °^ 
enclosing  a  large  area  about  twice  as  long  as  broad,  ^^p^. 
Some  portions  of  the  ancient  wall  may  be  discovered 
on  the  outside,  particularly  at  the  two  extreme  angles ; 
and  in  many  places  it  is  patched  with  pieces  of  columns^ 
and  with  marbles  taken  from  the  ruins.  A  considerable 
sum  had  been  recently  expended  dn  the  side  next  Hy- 
raettus,  which  was  finished  before  we  arrived.  The 
seaflblding  had  been  removed  to  the  end  toward  Pen- 
tele  }  but  money  was  Wanting,  and  the  workmen  were 
withdrawn.  The  garrison  consists  of  a  few  Turks,  wh<l 
reside  there  with  their  families,  and  are  called  by  the 
Greeks  Castriant^  or  the  soldiers  of  the  castle.  The  rock 
18  lofly,  abrupt,  and  inaccessible,  except  the  front,  which 
is  towards  the  Piraeus  j  and  on  that  quarter  is  a  moun- 
tainous ridge,  within  cannon-shot.  It  is  destitute  of 
water  fit  for  drinking  \  and  supplies  are  daily  carried 
up  in  earthen  jars,  on  horses  and  asses,  from  one  of  the 
conduits  of  the  town. 

'*  The  acropolis  furnished  a  very  ample  field  to  the 
ancieqt  virtuosi.  It  was  filled  with  monuments  of  A- 
thenian  glory,  and  exhibited  an  amazing  display  of 
beauty,  of  opulence,  and  of  art  ^  each  contending  as 
it  were  for  the  superiority.  It  appeared  as  one  entire 
offering  to  the  Deity,  surpassing  in  excellence  and  asto- 
nishing in  richness.  Heliodorus,  named  Periegetes,- 
tfu  guide ^  had  employed  on  it  15  books.  The  curio- 
sities of  various  kinds,  with  the  pictures,  statues,  and 
pieces  of  sculpture,  were  so  many  and  so  remarkable, 
as  to  supply  Polemo  Periegetes  with  matter  for  four 
volumes :  and  Strabo  aflSlrms,  that  as  many  would  be 
required  in  treating  of  other  portions  of  Athens  and 
of  Attica.  In  particular,  the  number  of  statues  was 
prodigious.  Tiberius  Nero,  who  was  fond  of  images, 
plundered  the  acropolis  as  well  as  DeFpbi  and  Olym- 
pia  \  yet  Athens,  and  each  of  these  places,  had  not 
fewer  than  3000  remaining  in  the  time  of  Pliny. 
Even  Pausanias  seems  here  to  be  distressed  by  the  mul- 
tiplicity of  his  subject.  But  this  banquet,  as  it  were, 
of  the  senses  has  long  been  withdrawn  \  and  is  now  be- 
come like  the  tale  of  a  vision.  The  spectator  views 
with  concern  the  marble  ruins  intermixed  with  mean 
flat-roofed  cottages,  and  extant  amid  rubbish  \  the  sad 
memorials  of  a  nobler  people  \  which,  however,  as  vi- 
sible from  the  sea,  should  have  introduced  modern 
Athens  to  more  early  notice.  They  who  reported  it 
was  only  a  small  village,  must,  it  has  been  surmised, 
have  beheld  the  acropolis  through  the  wrong  end  of 
their  telescopes. 

'*  The  acropolis  has  now,  as  formerly,  only  one 
entrance,  which  fronts  the  Pirseus.  The  ascent  is  by 
traverses  and  rude  fortifications  furnished  with  cannon, 
but  without  carriages,  and  neglected.  By  the  second 
gate  is  the  station  of  the  guard,  _)Vho  sits  cross-legged 
under  cover,  much  at  his  ease,  smoking  his  pipe,  or 
drinking  coffee,  with  his  companions  about  him  in  like 
attitudes.  Over  this  gateway  is  an  inscription  in  large 
characters  on  a  stone  turned  upside  down,  and  black 
from  the  fires  made  below.  It  records  a  present  of  a 
pair  of  gates.  3 

"  Going  farther  up,  you  come  to  the  ruins  of  the  Propylea. 
Propylea,  an  edifice  which  graced  the  entrance  of  tlie 
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Temple  of 
Victory. 


Athens,  citadel.  This  was  one  of  the  stractares  of  FericleSy 
who  began  it' when  Euthymenes  was  archon,  435  years 
before  Christ.  It  was  completed  in  five  years,  at  the 
ex  pence  of  20X2  talents.  It  was  of  marble,  of  the 
Doric  order,  and  had  five  doors  to  afiford  an  easy  pas- 
sage to  the  multitudes  which  resorted  on  business  or  de- 
votion to  the  acropolis. 

While  this  fabric  was  building,  the  architect  IVIne- 
sides,  whose  activity  equalled  his  skill,  was  hurt  by  a 
fall,  and  the  physicians  despaired  of  his  life :  but  Mi- 
nerva, who  was  propitious  to  the  undertaking,  appeared, 
it  was  said,  to  Pericles,  and  prescribed  a  remedy,  by 
which  he  was  speedily  and  easily  cured.  It  was  a  plant 
or  herb  growing  round  about  the  acropolis,  and  called 
afterwards  parthenium, 

"  The  right  wing  of  the  Propylea  was  a  temple  of 
Victory.  They  related  that  ^geus  had  stood  there, 
viewing  the  sea,  and  anxious  for  the  return  of  his  son 
Thebeus,  who  was  gone  to  Crete  with  the  tributary 
children  to  be  delivered  to  the  Minotaur.  The  vessel 
which  carried  them  had  black  sails  suiting  the  occasion 
of  its  voyage  \  and  it  was  agreed,  that,  if  Theseus 
overcame  the  enemy,  their  colour  should  be  changed  to 
white.  The  neglect  of  this  signal  was  fatal  to  i^geus, 
who,  on  seeing  the  sails  unaltered,  threw  himself  down 
headlong  from  the  rock,  and  perished.  The  idol  was 
named  Victory  without  wings  ;  it  was  said,  because  the 
news  of  the  success  of  Theseue  did  not  arrive  but  with 
the  conqueror.  It  had  a  pomegranate  in  the  right 
hand,  and  a  helmet  in  the  left.  As  the  statue  was 
without  pinions,  it  was  hoped  the  goddess  would  remain 
for  ever  on  the  spot. 

*'  On  the  left  wing  of  the  Propylea,  and  fronting  the 
temple  of  Victory,  was  a  building  decorated  with  paint- 
ings by  Polygnotus,  of  which  an  account  is  given  by 
Pausanias.  This  edifice,  as  well  as  the  temple,  was 
of  the  Doric  order,  the  columns  fluted,  and  without 
bases.  Both  contributed  alike  to  the  uniformity  and 
grandeur  of  the  design  ^  and  the  whole  fabric,  when 
finished,  was  deemed  equally  magnificent  and  orna- 
mental. The  interval  between  Pericles  and  Pausanias 
consists  of  several  centuries.  The  Propylea  remained 
entire  in  the  time  of  this  topographer ;  and,  as  will  be 
shown,  continued  nearly  so  to  a  much  later  period. 
It  had  then  a  roof  of  white  marble,  which  was  unsur- 
passed either  in  the  size  of  the  stones  or  in  the  beauty 
of  their  arrangement  ^  and  before  each  wing  was  an 
equestrian  statue. 

'*  The  Propylea  have  ceased  to  be  the  entrance  of 
the  acropolis.  The  passage  which  was  between  the 
columns  in  the  centre,  is  walled  up  almost  to  their 
capitals,  and  above  is  a  battery  of  cannon.  The  way 
now  winds  before  the  front  of  the  ancient  structure  j 
and  turning  to  the  left  hand  among  rubbish  and  mean 
walls,  you  come  to  the  back  part,  and  to  the  five 
door-ways.  The  soil  without  is  risen  higher  than  the 
top  of  the  two  smaller.  There,  under  the  vault  and 
cannon,  lies  a  heap  of  large  stones,  the  ruin  of  the 
roof. 

*'  The  temple  of  Victory,  standing  on  an  abrupt 
rock,  has  its  back  and  one  side  encumbered  with  the 
modem  ramparts.  The  columns  in  the  front  being 
walled  up,  you  enter  it  by  a  breach  in  the  side,  within 
the  Propylea.  It  was  used  by  the  Turks  as  a  maga- 
zine for  powder,  until  about  the  year  ^6^6^  when  a 


sudden  explosion,  occasioned  by  lightning,  carried  away  Atba 
the  roof,  with  a  house  erected  on  it,  belonging  to  the  ^~*-v" 
officer  who  commanded  in  the  acropolis,  whose  f^"^*'y>n^° 
except  a  girl,  perished.  The  women  of  the  aga  conti-^.^  ? 
nued  to  inhabit  this  quarter,  but  it  is  now  abandoned  an  eipl< 
and  in  ruins.  lioa. 

*'  The  cell  of  the  temple  of  Victory,  which  is  of 
white  marble,  very  thick,  and  strongly  cemented,  suf- 
ficiently witnesses  the  great  violence  it  has  andergone  } 
the  stones  in  many  places  being  disjointed, '  as  it  were, 
and  forced  from  their  original  position.  Two  of  these 
making  an  acute  angle,  the  exterior  edges  touching, 
without  the  crevice  \  and  the  light  abroad  being  much 
stronger  than  in  the  room,  which  has  a  modem  roof 
and  is  dark,  the  portion  in  contact  becoming  pellucid, 
had  illumined  the  vacant  space  with  a  dim  colour  re- 
sembling that  of  amber.  We  were  desired  to  examine 
this  extraordinary  appearance,  which  the  Greeks  re- 
garded as  a  standing  miracle,  and  which  he  Turks, 
who  could  not  refute  them,  beheld  with  equal  asto- 
nishment. We  found  in  the  gape  some  coals,  which 
had  been  brought  on  a  bit  of  earthen  wara  for  the  pur- 
pose of  burning  incense,  as  we  supposed,  and  also  a  piece 
of  wax-taper,  which  probably  had  been  lighted  in  ho- 
nour of  the  saint  and  author  of  the  wonder  \  but  our 
Swiss  unfortunately  carrying  his  own  candle  too  far  in, 
the  smoke  blackened  the  marble,  and  destroyed  the 
phenomenon. 

*'  The  building  opposite  to  the  temple  has  served  as 
a  foundation  for  a  square  lofty  tower  of  ordinary  ma- 
sonry. The  columns  of  the  front  are  walled  up,  and 
the  entrance  is  by  a  low.iron  gate  in  the  side.  It  is  now 
used  as  a  place  of  confinement  for  delinquents :  but  in 
1676  was  a  powder  magazine.  In  the  wall  of  a  ram- 
part near  it  are  some  fragments  of  exquisite  sculpture, 
representing  the  Athenians  fighting  with  the  Amazons. 
These  belong  to  the  frieze,  which  was  then  standing. 
In  the  second  century,  when  Pausanias  lived,  much  of 
the  painting  was  impaired  by  age,  but  some  remained, 
and  the  subjects  were  chiefly  taken  from  the  Trojan 
story.     The  traces  are  since  vanished. 

•*  The  pediment  of  the  temple  of  Victory,  with  that 
of  the  opposite  wing,  is  described-as'remaining  in  1676  \ 
but  on  eacli  building  a  square  tower  had  been  erected. 
One  of  the  steps  in  the  front  of  the  Propylea  was  en- 
tire, with  the  four  columns,  their  entablature  and  the 
pediment.  The  portico,  to  which  the  five  door- ways 
belonged,  consisted  of  a  large  square  room,  roofed  with 
slabs  of  marble,  which  were  laid  on  two  great  marble 
beams,  and  sustained  by  four  beautiful  columns.  These 
were  Ionic,  the  proportions  of  this  order  best  suiting 
that  purpose,  as  taller  than  the  Doric  ^  the  reason  it  was 
likewise  preferred  in  the  pconaos  of  the  temple  of  Vic- 
tory. The  roof  of  the  Propylea,  after  standing  above 
2000  years,  was  probably  destroyed,  with  all  the  pedi- 
ments, by  the  Venetians  in  1687,  when  they  battered 
the  castle  in  front,  firing  red-hot  bullets,  and  took  it, 
but  were  compelled  to  resign  it  again  to  the  Turks  in 
the  following  year.  The  exterior  walls,  and  in  parti- 
cular a  side  of  the  temple  of  Victory,  retain  many  marks 
of  their  hostilities.  , 

"  The  chief  ornament  of  the  acropolis  was  the  Par-Tcnf 
thenon  or  great  temple  of  Minerva,  a  most  superb  and  Minei 
magnificent  fabric.     The  Persians  had  burned  the  edi- 
fice which   before  occupied  the  site,   and  was  called 
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hecatompedon^  from  its  being  1 00  feet  square.  The 
zeal  of  Pericles  and  of  all  the  Athenians  was  exerted 
in  providing  a  far  more  ample  and  glorious  residence 
for  their  favourite  goddess.  The  architects  were  CaU 
licrates  and  Ictinus  ^  and  a  treatise  on  the  building 
was  written  bj  the  latter  and  Carpion.  It  was  of 
white  marble,  of  the  Doric  order,  the  columns  fluted 
and  without  bases,  the  number  in  front  eight  ^  and 
adorned  with  admirable  sculpture.  The  8toi*y  of  the 
birth  of  Minerva  was  carved  in  the  front  pediment  ^ 
and  in  the  back,  her  contest  with  Neptune  for  the 
country.  The  beasts  of  burden,  which  had  conveyed 
Up  the  materials,  were  regarded  as  sacred,  and  recom- 
pensed with  pastures  ^  and  one,  which  had  voluntarily 
headed  the  train,  was  maintained  during  life,  without 
labour,  at  the  public  ex  pence. 

**  The  statqe  of  Minerva,  made  for  this  temple  by 
Phidias,  was  of  ivory,  26  cubits  or  39  feet  high.  It 
was  decked  with  pure  gold  to  the  amount  of  44  ta* 
kots,  so  disposed  by  the  advice  of  Pericles  as  to  be 
taken  off  and  weighed  if  required.  The  goddess  was 
represented  standing,  with  her  vestment  reaching  to 
her  feet.  Her  helmet  had  a  sphinx  for  the  crest,  and 
on  the  sides  were  griffins.  The  head  of  Medusa  was 
on  her  breastplate.  In  one  hand  she  held  her  spear, 
and  in  the  other  supported  an  image  of  Victory  about 
four  cubits  high.  The  battle  of  the  Centaurs  and 
Lapithse  was  carved  on  her  sandals  ^  and  on  her  shield, 
which  lay  at  her  feet,  the  war  of  the  gods  and  giants, 
and  the  battle  of  the  Athenians  and  Amazons.  By 
her  spear  was  a  serpent,  in  allusion  to  the  story  of 
Erichthonius ;  and  on  the  pedestal,  the  birth  of  Pando- 
ra. The  Sphinx,  the  Victory,  and  Serpent,  were  ac- 
counted eminently  wonderful.  This  image  was  placed 
in  the  temple  in  the  first  year  of  the  87th  Olympiad,  in 
which  the  Peloponnesian  war  began.  The  gold  was 
stripped  off  by  the  tyrant  Ly chares,  when  Demetrius 
Poliorcetes  compelled  him  to  fly.  The  -same  plunderer 
plucked  down  the  golden  shields  in  the  acropolis,  and 
carried  away  the  golden  Victories,  with  the  precious 
vessels  and  ornaments  provided  for  the  Panathenacan 
festival. 

*'  The  Parthenon  remained  entire  for  many  ages  af- 
ter it  was  deprived  of  the  goddess.  The  Christians 
converted  it  into  a  church,  and  the  Mahometans  into 
a  mosque.  It  is  mentioned  in  the  letters  of  Crusius, 
and  miscalled  the  Pantheon^  and  the  temple  of  the  uiu 
known  God,  The  Venetians  under  Koningsmark,  when 
they  b^ieged  the  acropolis  in  1687,  threw  a  bomb, 
which  demolished  the  roof,  and  setting  fire  to  some 
powder,  did  much  damage  to  the  fabric.  The  floor, 
which  is  indented,  still  witnesses  the  place  of  its  fall. 
This  was  the  sad  forerunner  of  farther  destruction  j  the 
Turks  breaking  the  stones,  and  applying  them  to  the 
building  of  a  new  mosque,  which  stands  within  the  ruin, 
or  to  the  repairing  their  houses  and  the  walls  of  the  for- 
tress. The  vast  pile  of  ponderous  materials,  which  lay 
ready,  is  greatly  diminished  ^  and  the  whole  structure 
will  gradually  be  consumed  and  disappear. 

'*  The  temple  of  Minerva  in  1676  was,  as  Wheeler 
:ited    >Lnd  ^pon  assert,  the  finest  mosque  in  the  world,  with- 
fc         out  comparison.     The  Greeks  had  adapted  the  fabric 
"^       to  their  ceremonial,  by  constructing  at  one  end  a  semi- 
circular recess  for  the  holy  tables,  with  a  window  \  for 
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before  it  was  enlightened  only  by  the  door,  obscurity    Ailttn';^ 
being  preferred  under  the  heathen  ritual,  except  on  '•     v       ' 
festivals,   when  it  yielded    to  splendid  illuminations  : 
the  reason,  it  has  been  surmised,  why  temples  are  com- 
monly found  simple  and  unadorned  on  the  insides.     In 
the  wall  beneath  the  window  were  inserted  two  piects 
of  the  stone  called  phengites  a  species  of  marble  di*;- 
covered  in   Cappadocia  in  the  time  of  Neio  y  and  so 
transparent  that  he  erected  with  it  a  temple  to  For- 
tune, which  was  luminous  within  when  the  door  was  shut. 
These  pieces  were  perforated,  and  the  light  which  en- 
tered was  tinged  with  a  reddish  or  yellowish  hue.    The 
picture  of  ihePanagia  or  Virgin  Mary,  in  mosaic,  on  the 
ceiling  of  the  recess,  remained  ^  with  two  jasper  columns 
belonging  to  the  screen,  which  had  separated  that  part 
fi'om  the  nave }  and  within,  a  canopy  supported  by  four 
pillars  of  porphyry,  with  Corinthian  capitals  of  white 
marble,  under  which  the  table  had  been  placed  ^    and 
behind  it,  beneath  the  window,  a  marble  chair  for  the 
archbishop  ^  and  also  a  pnlpit  standing  on  four  small  pil- 
lars in  the  middle  aile.     The  Turks  had  white-washed 
the  walls,  to  obliterate  the  portraits  of  saints,  and  the 
other  paintings,  with  which  the  Greeks  decorate  their 
places  of  worship  }  and  had  erected  a  pulpit  on  the  right 
hand  for  their  iman  or  reader.   The  roof  was  disposed  ia 
square  compartments ;  the  stones  massive^  and  some  had 
fallen  in.     It  had  been  sustained  in  the  pronaos  by  six 
columns ;  but  the  place  of  one  was  then  supplied  by  a 
large  pile  of  riide  masonry,  the  Turks  not  having  been 
able  to  fill  up  the  gap  more  worthily.     The  roof  of  the 
naos  was  supported  by  colonnades  ranging  with  the  door^ 
op  each  side  ^  and  consisting  of  22  pillars  below,  and.  of 
23  above.     The  odd  one  was  over  the  entrance,  which 
by  that  disposition  was  left  wide  and  unembarrassed. 
In  the  portico  were  suspended  a  few  lamps,  to  be  used 
in  the  mosque  at  the  seasons  when  the  Mussulmans 
assemble  before  day-break,  or  to  be  lighted  up  round 
the  minaret,  as  is  the  custom  during  their  Ramazan  of 
Lent.  1^ 

*^  It  is  not  easy  to  conceive  a  more  striking  object  Miigni4« 
than  the  Parthenon,  though  now  a  mere  ruin.  The  co«  ^^^^  vaiiL, 
lumns  within  the  naos  have  all  been  removed  :  but  oa 
the  floor  may  be  seen  the  circles  which  directed  the 
workmen  in  placing  them  ^  and  at  the  farther  end  is 
a  groove  across  it,  as  for  one  of  the  partitions  of  the 
cell.  The  recess  erected  by  the  Christians  is  demolish- 
ed }  and  from  the  rubbish  of  the  ceiling  the  Turkish 
boys  collect  bits  of  the  mosaic,  of  different  colours, 
which  composed  the  picture.  We  were  told  at  Smyr- 
na, that  this  substance  bad.  taken  a  polish,  and  been 
set  in  buckles.  This  cell  is  about  half  demolished } 
and  in  the  columns  which  surround  it  is  a  large 
gap  near  the.  middle.  On  the  walls  are  some  traces  of  , 
the  paintings.  Before  the  portico  is  a  reservoir  sunk 
in  the  rock,  to  supply  the  Turks  with  water  for  the 
purifications  customary  on  entering  their  mosques.  In 
it,  on  the  left  hand,  is  the  rubbish  of  the  pile  erected 
to  supply  the  place  of  a  column  ;  and  on  the  right,  a 
staircase,  which  leads  out  on  the  architrave,  and  has  a 
marble  or  two  with  inscriptions,  but  worn  so  as  not  to 
be  legible.  It  belonged  to  the  minaret,  which  has  been  . 
destroyed. 

**  The  travellers,  to  whom  we  are  indebted  for  ans^„)p^ar^ 
account  of  the  mosque,  have  likewise  given  a.de8cri^ 
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Athens.  t!on  of  tbe  ecalptare  then  remainiog  in  the  front.  In 
the  middle  of  the  pediment  was  seen  a  bearded  Jupiter, 
with  a  majestic  countenance,  standing,  and  naked  ^  the 
right  arm  broken.  The  thanderbolt,  it  has  been  sup- 
posed, was  placed  in  that  hand,  and  the  eagle  between 
his  feet.  On  his  right  was  a  figure,  it  is  conjectured, 
of  Victory,  clothed  to  the  mid- leg  ;  the  head  and  arms 
gone.  This  was  leading  on  the  horses  of  a  car,  in 
which  Minerva  sat,  young  and  unarmed  ^  her  head- 
dress, instead  of  a  helmet,  resembling  that  of  a  Ve- 
The  generous  ardour  and  livelj  spirit  visible  in 


nus. 


this  pair  of  celestiai  steeds,  was  such  as  bespoke  the 
hand  of  a  master,  bold  and  delicate,  of  a  Phidias  or 
Praxiteles.  Behind  Minerva  was  a  female  figure,  with- 
out a  head,  sitting  with  an  infant  in  her  lap ;  and  in 
Hiis  angle  of  the  pediment  was  the  emperor  Hadrian 
with  hi»  arm  round  Sabina,  both  reclining,  and  seem- 
ing to  regard  Minerva  with  pleasure.  On  the  left  side 
of  Jupiter  were  five  or  six  other  trunks,  to  complete  the 
assembly  of  deities  into  which  he  received  her.  These 
figures  were  all  wonderfully  carved,  and  appeared  aa 
big  as  life.  Hadrian  and  his  consort,  it  is  likely,  were 
complimented  by  the  Athenians  with  places  among 
the  marble  gods  in  the  pediment,  as  benefactors.  Both 
of  them  may  be  considered  as  intruders  on  the  origi- 
nal company  ^  and  possibly  their  heads  were  placed 
on  trunks,  which  before  had  other  owners.  Tbey  ^till 
possess  their  corner,  and  are  easy  to  be  recognised 
though  not  unimpaired.  The  rest  of  the  statues  are 
defaced,  removed,  or  fallen.  Morosini  was  ambitious 
to  enrich  Venice  with  the  spoils  of  Athens  j  and  by  an 
attempt  to  take  down  the  principal  group,  hastened 
their  ruin.  Nearly  twenty  years  ago.  Lord  £lgin,  then 
British  ambassador  at  the  Porte,  procured  an  order  from 
the  Turkish  government  for  the  removal  of  some  of  these 
remains.  Accordingly  a  considerable  number  of  the 
bas-reliefs  of  the  Parthenon  were  sent  to  England,  along 
with  many  other  precious  antiquities,  and  they  are  now 
16        deposited  in  the  British  Museum. 

flreetheani.  •«  Neptune  and  Minerva,  once  rival  deities,  were 
joint  and  amicable  tenants  of  the  Erectheum,  in  which 
was  an  altar  of  Oblivion.  The  building  was  double, 
a  partition  wall  dividing  it  into  two  temples,  which 
fronted  different  ways.  One  was  the  temple  of  Nep- 
tune Erectheus,  the  other  of  Minerva  Polias.  The 
latter  was  entered  by  a  square  portico  connected  with 
a  marble  skreen,  which  fronts  towards  the  Propylea. 
The  door  of  the  cell  was  on  the  left  hand :  and  at  the 
farther  end  of  the  passage  was  a  door  leading  duwn  into 
the  Pandros^um,  which  was  contiguous. 

*'  Before  the  temple  of  Neptune  Erectheus  was  an 
altar  of  Jupiter  the  supreme,  on  which  no  living  thing 

Krectheas.  was  sacrificed,  but  they  oflfered  cakes  without  wine. 
Within  it  was  the  altar  of  Neptune  and  Erectheus  3 
and  two,  belonging  to  Vulcan  and  a  hero  named  Bu- 
ieSj  who  had  transmitted  the  priesthood  to  Rls  poste- 
rity, which  were  called  Butadee.  On  the  walls  were 
paintings  of  this  illustrious  family,  from  which  the 
priestess  of  Minerva  Polias  was  also  taken.  It  was  as- 
serted that  Neptune  had  ordained  the  well  of  salt  wa«> 
ter,  and  the  figure  of  a  trident  in  the  rock,  to  be  me- 
morials of  his  contending  for  the  country.  The  for- 
mer, Pausanias  remarks,  was  no  great  wonder,  for 
Other  wells  of  a  similar  nature  were  found  inland  j  but 
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this  when  the  south  wind  blew,  afforded  the  soand  of  AtJiefti. 
waves.  ^      v^ 

"  The  temple  of  Minerva  Polias  was  dedicated  by       i' 
all  Attica,  and  possessed .  the  most  ancient  statue  of  p\.  "^ 
the  goddess.     The  demi  or  towns  had  other  deities, 
hut  their  zeal  fur  ber  suffered  no  diminution.     The 
image,   which  they  placed  in  the  acropolis,  then  the 
city,  was  in  after  ages  not  only  reputed  consammately 
holy,  but  believed  to  have  fallen  down  from  heaven  in 
the  reign  of  Erichthonius.     It  ivas  guarded  by  a  large 
serpent,  which  was  regularly  served  with  oflerings  of 
honeyed  cakes  for  his  food.    This  divine  reptile  was  of 
great  sagacity,  and  attained  to  an  extraordinary  age. 
He  wisely  withdrew  from  the  temple  when  in  danger 
from  the  Medes ;  and,  it  is  said,  was  living  in  the  ee-* 
cond  century.     Before  this  statue  was  an  owl ;  and  m 
golden  lamp.     This  continaed  burning  day  and  night. 
It  was  contrived  by  a  curious  artist,  named  CalUptachus^ 
and  did  not  require  to  he  replenished  with  oil  oftener 
than  once  a  year.     A  brazen  palm-tree,  reaching  to 
th^  roof,  received  its  smoke.      Aristion   had  let  the 
holy  flame  expire  while  Sylla  besieged  Jtim,  and  was  . 
abhorred   for  bis   impiety.      The   original   olive-tree, 
said  to  have  been  produced  by  Minerva,  was  kept  in 
this  temple.     When  the  Medes  set  fire  to  the  acropo- 
lis, it  was  consumed  \  but,  they  asserted,  on  the  follow- 
ing day,  was  found  to  have  shot  np  again  as  much  as  a 
cubit.     It  grew  low  and  crooked,  bot  was  esteemed 
very  holy.     The  priestess  of  Minerra  was  not  allowed 
to  eat  of  the  new  cheese  of  Attica  \  itnd,  among  ber 
perquisites,  was  a  measure  of  wheat,  and  one  ^f  barley, 
for  every  birth  and  burial.     This  temple  was  again 
burned  when   Callias  was  archon,  24  years  after  the 
death  of  Pericles.     Near  it  was  the  tomb  of  Cecrops, 
and  within  it  Erectheus  was  bnried. 

^*  The  ruin  of  the  Erectheom  is  of  white  marble ) 
the  architectural  ornaments  of  very  exquisite  workman- 
ship, and  uncommonly  curioos.  The  columns  of  the 
front  of  the  temple  of  Neptnne  are  standing  with  the 
architrave ;  and  also  the  skreen  and  portico  of  Minerva 
Polias,  and  \tith  a  portion  of  the  cell  retaining  traces  of 
the  partition-wall.  The  order  is  Ionic.  An  edifice 
revered  by  ancient  Attica,  as  holy  in  the  highest  de- 
gree, was  in  1676  the  dwelling  of  a  Turkish  family, 
and  is  now  deserted  and  neglected  \  but  many  ponde- 
rous stones  and  much  rubbish  must  be  removed  before 
the  well  and  trident  would  appear.  The  former,  at 
least,  might  probably  be  discovered.  The  portico  is 
used  as  a  powder-magazine  ;  but  we  obtained*  permis- 
sion to  dig  and  examine  the  outside.  The  door-way 
of  the  vestibule  is  walled  up,  and  the  soil  risen  nearly 
to  the  top  of  the  door-way  of  the  Pandroseum.  By  the 
portico  is  a  battery  commanding  the  town,  from  which 
ascends  an  amusing  hum«  The  Turks  fire  from  it,  to 
give  notice  of  the  commencement  of  Ramazan  or  of 
their  Lent,  and  of  Bairam  or  the  holy-days,  and  on 
other  public  occasions. 

*'  The  Pandroseum  is  a  tmall,  but  very  particular 
building,  of  which  no  satisfactory  idea  can  be  commii- 
nicated  by  description.  The  entablature  is  supported 
by  women  called  Caryatides.  Their  story  is  thus  re- 
lated. The  Greeks,  victorious  in  the  Persian  war, 
jointly  destroyed  Carya,  a  city  of  the  Peloponnesus, 
which  had  favoured  the  common  enemy.     They  cut 
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off  the  mftleSy  and  carried  into  captivity  the  women, 
whom  they  compelled  to  retain  their  former  dress  and 
ornaments,  though  in  a  state  of  servitude.  The  archi- 
tects of  those  times,  to.  perpetuate  the  memory  of  their 
punishment,  represented  them,  as  in  this  instance*  each 
with  a  burden  on  her  head,  one  hand  uplifted  to  it  and 
the  other  hanging  down  by  her  side.  The  images  were 
in  number  six,  all  looking  toward  the  Parthenon.  The 
four  in  front,  with  that  next  to  the  Propylea,  remain, 
but  mutilated,  and  their  faces  besmeared  with  paint. 
The  soil  is  risen  almost  to  the  top  of  the  basement  on 
which  they  are  placed*  This  temple  was  open  or 
latticed  between  the  statues  ^  and  in  it  also  was  a  stunt- 
ed olive-tree,  with  an  altar  of  Jupiter  Herceus  stand- 
ing under  it.  The  Propylea  are  nearly  in  a  line  with 
the  space  dividing  it  from  the  Parthenon ;  which  dis- 
position, besides  its  other  effects,  occasioned  the  front 
and  flank  of  the  latter  edifice  to  be  seen  at  once  by  those 
who  approached  it  from  the  entrance  of  the  acropolis. 
^^  *'  The  ruin  of  the  temple  of  Jupiter  Olympius  eon- 
V"^  sists  of  prodigious  columns,  tall  and  beautiful,  of  the 
Corinthian  order,  fluted  ^  some  single,  some  supporting 
the  architraves  \  with  a  few  massive  marbles  beneath  : 
the  remnant  of  a  vast  heap,  which  only  many  ages  could 
have  consumed  and  reduced  into  so  scanty  a  compass. 
The  columns  are  of  very  extraordinary  dimensions,  be* 
ing  about  six  feet  in  diameter,  and  near  60  in  height. 
The  number  without  the  cell  was  116  or  120.  Seven- 
teen w«re  standing  in  1676  \  but  a  few  years  before 
we  arrived,  one  was  overturned  with  much  difficulty, 
and  applied  to  the  building  a  new  mosque  in  the  bazar 
or  market-place.  This  violence  was  avenged  by  the 
bashaw  of  Negropont,  who  made  it  a  pretext  for  ex- 
torting from  the  vaiwode  or  governor  15  purses  ^  the 
pillar  being,  he  alleged,  the  property  of  their  master 
the  Grand  Signior.  It  was  an  angular  column,  and  of 
consequence  in  determining  the  dimensions  of  the  fabric. 
We  regretted  that  the  fall  of  this  mighty  mass  had  not 
been  postponed  until  we  came,  as  it  would  have  afford- 
ed an  opportunity  of  inspecting  and  measuring  some 
members  which  we  found  far  too  lofty  to  be  attempted. 
On  a  piece  of  the  architrave,  supported  by  a  couple  of 
columns,  are  two  parallel  walls,  of  modern  masonry, 
arched  about  the  middle,  and  again  near  the  top.  Yoa 
are  told  it  has  been  the  habitation  of  a  hermit,  doubt- 
less of  a  stylite ;  but  of  whatever  building  it  has  been 
part,*  and  for  whatever  purpose  designed,  it  muKt  have 
been  erected  thus  high  in  air,  while  the  imnien^e  ruin 
of  this  huge  structure  was  yet  scarcely  diminished,  and 
the  heap  inclined  so  as  to  render  it  accessible.  It  was 
remarked  that  two  stones  of  a  step  in  the  front  had  co- 
alesced at  the  extremity,  so  that  no  juncture  could  be 
perceived  ;  and  the  like  was  discovered  also  in  a  step  of 
the  Parthenon.  In  both  instances  it  may  be  attributed 
to  a  concretory  fluid,  which  pervades  the  marble  in 
the  quarry.  Some  portion  remaining  in  the  pieces, 
when  taken  green  as  it  were,  and  placed  in  mutual 
contact,  it  exuded  and  united  them  by  a  process  similar 
to  that  in  a  bone  of  an  animal  when  broken  and  proper- 
ly set. 

**  Besides  the  more  stable  antiquities,  many  detach- 
ed pieces  are  found  in  the  town,  by  the  fountains,  in 
the  streets,  the  walls,  the  houses,  and  churches.  A- 
raoag  these  are  fragments  of  sculpture  ^  a  marble  chair 
or  two,  which  probably  belonged  to  the  gymnasia  or. 
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theatres  :  a  sundial  at  the  catholicon  or  cathedral,  in-  Athens 
scribed  with  the  name  of  the  maker  ^  and,  at  the  ar-  l| 
cbiepiscopal  house  close  by,  a  very  curious  vessel  of .  Athlf ne. 
marble,  used  as  a  cistern  to  receive  water,  but  once 
serving,  it  is  likely,  as  a  public  standard  or  measure. 
Many  columns  occur  ;  with  some  maimed  statues  ^  and 
pedestals,  several  with  inscription^^,  and  almoU  buried 
in  earth.  A  custom  has  prevailed,  as  at  Chios,  of 
fixing  in  the  wall,  over  the  gateways  and  doors  of  the 
houses,  carved  stones,  most  of  which  exhibit  the  fune- 
ral supper.  In  the  courts  of  the  houses  lie  many 
round  stylse,  or  pillars,  once  placed  on  the  graves  of 
the  Athenians ;  and  a  great  number  are  still  to  be  seen 
applied  to  the  same  use  in  the  Turkish  burying  grounds . 
before  the  acropolis.  These  generally  have  concise 
inscriptions,  containing  the  name  of  the  person,  and  of 
the  town  and  tribe  to  which  the  deceased  belonged. 
Demetriu9  the  Phalerian,  who  endeavoured  to  restrain 
sepulchral  luxury,  enacted,  that  no  person  should  have 
more  than  one,  and  .that  the  height  should  not  exceed 
three  cubits.  Another  species,  which  resembles  our 
modern  head-stones,  is  sometimes  adorned  with  sculp- 
ture, and  has  an  epitaph  in  verse.  We  saw  a  few  mu- 
tilated Hermse.  These  were  busts,  on  long  quadran- 
gular bases,  the  beads  frequently  of  brass,  invented  by 
the  Athenians.  Athens  at  present  contains,  according 
to  Dr  Clarke,  15,000  inhabitants.  According  to  Mr 
Hobbouse  it  contains  1200  or  1300  houses,  of  which 
300  are  occupied  by  Albanians,  400  by  Turks,  and 
500  or  600  by  Greeks.  The  houses  are  ill  built,  and 
the  streets  narow.  Of  mosques,  churches,  and  chapels 
of  all  sorts,  it  contains  nearly  200.  The  town  lies 
chiefly  on  the  north  and  north-west  side  of  the  acropo- 
lis. The  harbour  of  Pirseus  is  now  almost  desolate, 
not  a  single  house  being  near  it,  except  a  wretched  hut 
called  the  customhouse.  A  few  small  vessels  resort  to 
it,  to  trade  in  oil,  the  staple  production  of  Attica. 

ATHERINA.     See  IcHTHTOtoGT  Index. 

ATHEROMA,  in  Surgery^  a  tumor  without  pain  or 
discoloration  of  the  skin,  containing,  in  a  membranous 
bag,- matter  resembling  pap,  intermixed  with  hard  and 
stony  particles.  These  tumors  are  usually  cured  by  in- 
cision. 

ATHERTON,  or  Athkrston,  a  town  of  War- 
wickshire in  England,  situated  on  the  nver  Stour,  in 
W.  Long.  I.  30.  N.  Lat.  32.  40.  It  is  a. considerable 
town,  and  had  formerly  a  monastery  j  but  now- is-  best 
known  by  its  fair,  which  is  the  greatest  in  England  for 
cheese.     Population  ^29  2 1  in  x8li. 

ATHESIS,  in  Ancunt  Geographvy  a  river  of  the 
Cisalpine  Gaul,  which,  rising  in  the  Rhetian  Alps,  in 
Mount  Brenna,  in  the  county  of  Tirol,  runs  southwards 
and  washes  Tridentom  and  Verona,  which  last  it  di- 
vides ;  and  after  passings  this,  bends  its  course  east- 
wards, in  a  parallel  direction  with  the  Po,  and  falls  in- 
to the  Adriatic  between  Fossa  Claudia  and  Pbjlistina : 
it  separated  the  Euganei,  an  ancient  people,  from  the 
Veneti.  The  people  dwelling  on  it  are  called  Athennt 
(Pliny).     Its  modern  name  is  the  Adige, 

ATHLETE,  in  antiquity,  persons  of  strength  and 
agility,  disciplined  to  perform  in  the  public  games. 
The  word  is  originally  jGreek,  «#AtnK  •*  formed  fro^vi 
«(^X«f,  certamen^  "  combat  ^*'  whence  also  hi^Am,  the 
prize  or  reward  adjudged  the  victor. — Under  athletat 
were  comprehended  wrestlers,  boxers^  runners,  leapei  s, 
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Atlilettt    throwers  of  the  disk,  and  those  practised  in  other  ex- 
11         ercises  exhibited  in  the  Olympic,  Pythian,  and  other 
solemn  sports  :  for  the  conquerors  wherein  there  were 
established  prizes. 

ATHLETIC  HABIT,  denotes  a  strong  hale  con- 
stitution of  body.  Anciently  it  signified  a  full  fleshy 
corpulent  state,  such  as  the  atbletse  endeavoured  to 
arrive  at.  The  athletic  habit  is  esteemed  the  highest 
pitch  of  health  *,  yet  it  is  dangerous,  and  the  next  door 
to  disease  'y  since,  when  the  body  is  no  longer  capable 
of  being  improved,  the  next  alteration  must  be  for  the 
worse.  The  chief  object  of  the  athletic  diet,  was  to 
obtain  a  firm,  bulky,  weighty  body  j  by  force  of  which, 
more  than  art  and  agility,  they  frequently  overpower- 
ed their  antagonist :  hence  they  fed  altogether  on  dry, 
solid,  and  visoous  meats.  In  the  earlier  days,  their 
chief  food  was  dry  figs  and  cheese,  which  was  called 
arifia  saginatio^  (n^  t(«^i  and  An(«a-«(  i^e^i^imf  iry^m^mv. 
Oribasius,  or,  as  others  say,  Pythagoras,  first  brought 
this  into  disuse,  and  substituted  flesh  in  lieu  thereof.  They 
had  a  peculiar  bread  called  luX^iwm :  They  exercised, 
ate,  and  drank,  without  ceasing :  they  were  not  allowed 
to  leave  off  eating  when  satiated  \  but  were  obliged  to 
cram  on  till  they  could  hold  no  more  \  by  which  means 
they  at  length  acquired  a  degree  of  voracity  which 
to  us  seems  incredible,  and  a  strength  proportional. 
Witness  what  Pausanias  relates  of  the  four  celebrated 
atbletac,  Polydamus  \the  Thessalian,  Milo  the  Crotoni- 
an,  Theagenes  the  Thasian,  and  Euthyrous  the  Locrian : 
The  second  is  said  to  have  carried  a  bull  on  bis  back 
a  considerable  way,  then  to  have  knocked  him  down 
with  a  blow  of  his  fist,  and  lastly,  as  some  add,  devoured 
him  at  a  meal. 

ATHLONE,  a  town  of  Westmeath  in  Ireland, 
lying  in  W.  Long.  8.  o.  N.  Lat.  53.  20.  It  is  situa- 
ted on  both  sides  of  the  Shannon,  and  both  parts  are 
united  by  a  strong,  high-raised,  and  well-built  bridge, 
in  the  middle  of  which  stands  a  monument,  with  some 
figures  cut  in  marble,  together  with  Queen  Elizabeth's 
arms,  and  some  inscriptions  declaring  the  time  and  the 
founders  of  the  building.  The  castle  was  founded  by 
Kin^  John  on  some  land  belonging  to  St  Peter's  abbey, 
for  which  he  granted  a  compensation.  It  is  built  on 
a  high-raised  round  hill,  resembling  one  of  the  Danish 
raths  or  forts.  Here  were  formerly  two  convents  or 
monasteries.  Athlone  was  formerly  strongly  fortified, 
and  considered  as  of  very  great  importance.  In  the 
year  1691,  a  part  of  the  English  army  under  General 
Ginckle,  in  the  very  face  of  the  Irish,  who  were 
strongly  intrenched  on  the  opposite  shore,  fording  the 
river,  formed,  and  took  possession  of  the  town,  not 
losing  more  than  50  men  in  the  attack  \  which  is 
esteemed  as  bold  and  successful  an  enterprise  as  any  re- 
corded in  history.  There  are  generally  two  troops  of 
horse  and  four  companies  of  foot  quartered  at  Athlone. 
This  town  gives  the  title  of  earl  to  the  family  of  Ginckle, 
as  a  reward  for  the  noble  services  performed  by  the 
general. 

ATHOL,  the  most  northern  district  of  Perthshire 
in  Scotland,  extending  in  length  43  miles,  and  in 
breadth  30.  It  is  bordered  on  the  north  by  Badenocb, 
on  the  west  by  Lochaber,  on  the  east  and  south-east 
by  Mar  and  Gowrie,  on  the  south  by  Stratherne  and 
Perth  Proper,  and  on  the  south-west  by  Braidalbane. 


The  country  is  very  rough  and  mountainous,  and 
contains  part  of  the  ancient  Caledonian  forest  ^  but 
these  mountains  are  intersected  wi{h  fruitful  valleys. 
Here  are  several  villages,  but  no  towns. of  any  consider- 
ation. The  most  noted  place  is  Blair  Castle,  seated  on 
the  river  Tilt,  near  its  influx  iuto  the  Garie :  a  pleasant 
limpid  stream  that  falls  into  the  Tay.  This  castle  be- 
longs to  the  duke  of  Athol,  who  derives  his  title  from 
this  district,  and  lives  here  with  great  magnificence.  In 
the  same  neighbourhood  we  see  the  pass  of  Gillicranky, 
rendered  memorable  by  the  battle  fought  here  in  the 
beginning  of  King  William's  reign,  between  that  mo- 
narches general  M'Kay,  and  the  Highlanders  adhering 
to  King  James.     See  Gillicranky. 

ATHOS,  a  celebrated  mountain  of  Chalcidia  in 
Macedonia,  situated  in  E.  Long.  26.  20.  N.  Lat.  40. 10. 
The  ancients  entertained  extravagant  notions  concern- 
ing its  height.  Mela  affirmed  it  to  be  so  high  as  to 
reach  above  the  clouds  j  and  Martianus  Capellinus, 
that  it  was  six  miles  high.  It  was  a  received  opinion 
that  the  summit  of  Mount  Athos  was  above  the  middle 
region  of  (he  air,  and  that  it  never  rained  there  ^  be- 
cause the  ashes  left  on  the  altars  erected  near  the  summit 
were  always  found  as  they  were  left,  dry  and  unscat- 
tered.  But  if  on  many  accounts  it  was  famous  among 
the  ancients,  it  is  no  less  so  among  the  moderns.  The 
Greeks,  struck  witb  its  singular  situation  and  the  vene- 
rable appearance  of  its  towering  ascent,  erected  so  many 
churches,  monasteries,  hermitages,  &c.  upon  it,  that 
it  became  in  a  manner  inhabited  by  devotees,  and  from 
thence  received' the  name  of  the  Holy  Mountain  ;  which 
name  it  still  retains,  though  many  of  those  consecrated 
works  are  now  decayed.  According  to  the  accounts 
of  modern  travellers,  this  mountain  advances  into  the 
Archipelago,  being  joined  to  the  continent  by  an  isth- 
mus about  half  a  league  in  breadth.  It  is  about  30 
miles  in  circumference,  and  its  height  is  only  3353 
feet.  It  may  he  travelled  over  in  about  three  days, 
and  may  be  seen  90  miles  off.  There  is  a  fine  pro- 
spect from  the  top  \  but,  like  all  other  high  moun- 
tains, the  cold  on  its  summit  is  excessive.  It  abounds 
with  many  different  kinds  of  plants  and  trees,  parti- 
cularly the  pine  and  fir.  In  the  valleys  grows  a  plant 
called  elegia^  whose  branches  serve  to  mak«  pens  for 
writing.  In  short,  this  mountain  is  said  to  be  adorned 
with  variety  of  herbage  and  evergreens,  a  multitude 
ef  springs  and  streams,  and  woods  growing  near  the 
shore,  so  as  to  be  one  of  the  most  agreeable  places  in 
the  world. 

It  is  now  inhabited  by  Caloyers,  a  sort  of  Greek 
monks,  of  the  order  of  St  Basil,  who  never  marry, 
though  others  of  that  church  do.  They  abstain  from 
flesh,  and  fare  very  hardly,  their  ordinary  mekl  being 
olives  pickled  when  they  are  ripe.  They  are  about 
6000  in  all,  and  inhabit  24  large  old  monasteries, 
8urrot2nded  witb  high  walls  for  a  defence  against  ban- 
ditti. They  are  respected  by  the  Tnrks,  and  are  not 
idle  like  others  \  but  labour  in  the  fields,  and  in  various 
mechanic  arts.  The  researches  of  Professor  Carlyle 
for  some  years  have  at  length  completely  dissipated  the 
expectations  long  indulged  of  finding  valuable  manu- 
scripts in  these  monasteries. 

Through  this  mountain,  or  rather  through  the  isth- 
mus behind  it,  Xerxes  king  of  Persia  Is  saii  to  have 
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cut  a  passage  for  his  fleet  when  about  to  invade  Greece. 
In  this  work  he  spent  three  whole  years,  and  employ- 
ed in  it  all  the  forces  on  board  the  fleet.  He  is  also 
said,  before  the  work  was  began,  to  have  written  the 
following  insolent  and  ridiculous  letter  to  the  moun- 
tain :  *'  Athos,  thou  proud  and  aspiring  mountain, 
that  liftest  up  thy  head  to  the  very  skies,  I  advise  thee 
not  to  be  so  audacious  as  to  put  rocks  and  stones  that 
cannot  be  cut  in  the  way  of  my  workmen.  If  thou 
makest  that  opposition,  I  will  cut  thee  entirely  down, 
and  throw  thee  headlong  into  the  sea.*'  The  truth  of 
•ucb  a  canal  being  cut  was  long  denied,  but  has  at  length 
been  proved.  Its  remains  were  distinctly  seen  by  Dr 
Sibthorp,  partly  filled  with  water.  (See  Walpole's 
Memoirs  relating  to  Turkey,  1817.) 

ATHWART,  in  Navigation^  is  synonymous  with 
across  the  line  of  the  course. 

AmfVART  the  Fore-foot ^  is  a  phrase  that  denotes  the 
flight  of  a  cannon  ball  from  one  ship  across  the  course 
of  another,  to  intercept  the  latter,  and  oblige  her  to 
shorten  sail,  that  the  former  may  come  near  enough  to 
examine  her. 

ArHWART'Hausey  expresses  the  situation  of  a  ship, 
when  she  is  driven  by  wind  or  tide,  or  any  other  acci- 
dent, across  the  fore  part  of  another. 

ATUWART'Ship^  reaching  across  ships  from  one  side 
to  the  other. 

ATHY,  a  town  of  Ireland,  in  the  county  of  KIl- 
dare,  not  far  from  the  borders  of  Queen's  county. 
W.  Long.  7.  o.  N.  Lat.  53.  o.  I^  is  situated  on  the 
river  Barrow  j  is  governed  by  a  sovereign,  two  bailiflfs, 
and  a  recorder  ^  and  is,  alternately  with  Naas,  the  as- 
sizes town. 

ATI  BAR,  the  name  by  which  the  inhabitants  of 
the  kingdom  of  Gago  in  Africa  call  gold  dust  \  from 
which  word,  Europeans,  and  especially  the  French, 
have  composed  the  word  tihir^  which  also  signifies  gold 
dost  among  those  who  trade  in  that  commodity. 

ATIGNY,  an  ancient  town  of  France,  in  the  de- 
partment of  Ardennes,  where  several  of  the  kings  of 
France  had  their  residence.  It  is  seated  on  the  river 
Aisne^  in  £.  Long.  4.  47.  N.  Lat.  49.  30. 

ATKINS,  Sir  Robert,  lord  chief  baron  of  the 
exchequer,  was  bom  in  1621,  and  educated  at  the  uni- 
versity of  Oxford,  from  whence  he  removed  to  the  inns 
of  court,  and  became  eminent  in  the  law.  He  was 
made  knight  of|  the  Bath,  with  many  other  persons  of 
the  first  distinction,  at  the  coronation  of  King  Charles 
II.  In  1672,  he  was  appointed  one  of  the  judges  of 
common  pleas  \  in  which  honourable  station  he  con- 
tinued till  1679,  ^hcQf  foreseeing  the  troubles  that 
soon  after  ensued,  he  thought  fit  to  resign,  and  retire 
into  the  country.  In  1689,  be  was  made  by  King 
William  lord  chief  baron  of  the  exchequer  \  and  about 
the  same  time  executed  the  office  of  speaker  to  the 
house  of  lords,  which  bad  been  previously  refused  by 
the  marquis^of  Halifax.  He  distinguished  himself  by 
an  unshaken  zeal  for  the  laws  and  liberties  of  his  coun- 
try. He  wrote  several  pieces,  which  have  been  col- 
lected into  one  volume  8vo,  under  the  title  of  Par/iVi- 
mentary  and  Political  Tracts.  The  authors  of  the 
Biographia  Britannica  remark,  that  whoever  inclines 
to  be 'thoroughly  informed  of  the  true  constitution  of 
his  country,  of  the  grounds  and  reasons  of  the  revo- 
lution, and  of  the  danger  of  suflfering  prerogative  to 
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jostle  law,  cannot  read  a  better  or  plainer  book  than 
those  tracts  of  Sir  Robert  Atkins.  He  died  in  1 709, 
aged  88. 

Atkins,  Sir  Robert^  son  of  the  preceding,  was  born 
in  1646,  and  was  eminent  for  all  the  virtues  that  could 
adorn  an  English  gentleman.  He  wrote  The  Ancient 
and  Present  State  of  Gloucestershire,  in  one  large  vo- 
lume in  folio  ;  and  died  October  29.  1711. 

ATKYNS,  Richard,  was  descended  from  a  good 
family,  and  was  born  at  Tuffleigh  in  Gloocestershire 
in  the  year  161 5.  He  was  educated  at  Oxford,  from 
whence  he  removed  to  LincolnVinn,  and  afterwards 
distinguished  himself  by  his  loyalty  to  King  Charles  I. 
for  whom  be  raised  a  troop  of  horse  at  his  own  ex- 
pence.  At  the  Restoration  he  was  made  one  of  the 
deputy  lieutenants  of  Gloucestershire,  and  distinguish- 
ed himself  by  bis  attachment  to  the  government. 
But  at  length  being  committed  prisoner  to  the  Mar- 
shalsea  in  South wark  for  debt,  be  died  there  on  the 
14th  of  September  1677.  He  wrote  several  pieces, 
particularly  A  Treatise  on  the  Original  and  Growth 
of  Printing. 

ATLANTIC  OCEAN,  that  bounded  by  Europe  and 
Africa  on  the  east,  and  by  America  on  the  west. 

ATLANTICA.     See  Atlantis. 

ATLANTIDES,  in  Astronomy^  a  denomination 
given  to  the  Pleiades,  or  seven  stars,  sometimes  also 
called  VergiiUiB.  They  are  thus  called,  as  being  suppo- 
sed by  the  poets  to  have  been  the  daughters  either  of 
Atlas  or  his  brother  Hesperus,  who  were  translated  in- 
to heaven. 

ATLANTIS,  Atalantis,  or  Atlantica,  an 
island  mentioned  by  Plato  and  some  others  of  the  an- 
cients, concerning  the  real  existence  of  which  many 
disputes  have  been  raised.  Homer,  Horace,  and  the 
other  poets  make  two  Atlanticas,  calling  them  Hc" 
sperides  and  Elysmn  Fields^  making  them  the  habita- 
tions of  the  blessed.  The  most  distinct  account  of  this 
island  we  have  in  Plato^s  Timeeus,  of  which  Mr  Cham- 
bers gives  the  following  abridgment.  **  The  Atlantis  was 
a  large  island  in  the  western  ocean,  situated  before  or 
opposite  to  the  straits  of  Gades.  Out  of  this  island 
there  was  an  easy  passage  into  some  others,  which  laj 
near  a  large  continent  exceeding  in  bigness  all  Europe 
and  Asia.  Neptune  settled  in  this  island  (from  whose 
son  Atlas  its  name  was  derived),  and  divided  it  among 
his  ten  sons.  To  the  youngest  fell  the  extremity  of  the 
island,  called  Gadir^  which  in  the  language  of  the 
country  signifiesy2rr/i/f,  or  abundant  in  sheep.  The  de- 
scendants of  Neptune  reigned  here  from  father  to  son, 
for  a  great  number  of  generations,'  in  the  order  of  pri- 
mogeniture, during  the  space  of  9O00  years.  They  al- 
so possessed  sevend  other  islands  j  and  passing  into  Eu- 
rope and  Africa,  subdued  all  Libya  as  far  as  Egypt, 
and  all  Europe  to  Asia  Minor.  At  length  the  island 
sunk  under  water ;  and  for  a  long  time  afterwards  the 
sea  thereabouts  was  full  of  rocks  and  shelves*'* 

Many  of  the  moderns  also  are  of  opinion,  that  the 
existence  of  the  Atlantis  is  not  to  be  looked  upon  as 
entirely  fabulous.  Some  take  it  to  have  been  Ameri- 
ca J  and  from  thence,  as  well  as  from  a  passage  in  Se- 
neca's Medea,  and  some  other  obscure  hints,  they 
imagine  that  the  new  world  was  not  unknown  to  the 
ancients.  But  allowing  this  to  be  the  case,  the  above- 
mentioned  continent)  which  was  said  to  lie  beyond  At- 
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AilHiitii    Untis,  would  seem  rather  to  have  been  the  continent  of 
I)        America  than  Atlantis  itself.     The  learned  Rudbeck, 

^*'**'  .  professor  in  the  university  of  Upsal,  in  a  work  entitled 
*  Atlantica  sive  Manheim^  endeavours  to  prove  that  Swe- 
den and  Norway  are  the  Atlantis  of  the  ancients  ^  but 
this  its  situation  will  by  no  means  allow  us  to  believe. 
By  Kircher  it  is  supposed  to  have  been  an  island  extend*> 
ing  from  the  Canaries  quite  to  the  Azores  \  that  it  was 
really  swallowed  up  by  the  ocean,  as  Plato  asserts  \  and 
that  these  small  islands  are  the  shattered  remains  of  it 
which  were  left  standing. 

Atlantis,  New^  is  the  name  of  a  fictitious  phi« 
losophical  commonwealth,  of  which  a  description  has 
been  given  by  Lord  Bacon.  The  New  Atlantis  is 
supposed  to  be  an  island  in  the  South  sea,  to  which 
the.  author  was  driven  in  a  voyage  from  Peru  to  Japan* 
The  composition  is  an  ingenious  fable,  formed  after 
the  manner  of  the  Utopia  of  Sir  Thomas  More,  or 
Campanella^s  City  of  the  Sun.  Its  chief  design  is  to 
exhibit  a  model  or  description  of  a  college,  instituted 
for  the  interpretation  of  nature  and  the  production  of 
great  and  marvellous  works,  for  the  benefit  of  men, 
under  the  name  of  Solomon^s  Hause^  or  *'  the  college  of 
the  six  days  work.*'  This  much,  at  least,  is  finished  } 
and  with  great  beauty  and  magnificence.  The  author 
proposed  also  a  frame  of  laws,  or  of  the  best  state  or 
mould  of  a  commonwealth.  But  this  part  is  not  exe- 
cuted. 

ATLAS|  king  of  Mauritania,  a  great  astronomer, 
contemporary  with  Moses.  From  his  taking  observa- 
tions of  the  stars  from  a  mountain,  the  poets  feigned 
him  to  have  been  turned  into  a  mountain,  and  to  su- 
stain the  heavens  on  his  shoulders.  Being  an  excellent 
astronomer,  and  the  first  who  taught  the  doctrine  of 
the  sphere,  they  tell  us  that  his  daughters  were  turned 
into  stars  :  seven  of  them  forming  the  Pleiades,  and 
other  seven  the  Hyades. 

Atlas,  a  chain  of  mountains  in  Africa,  lying  be- 
tween the  20th  and  25th  degree  of  north  latitude,  and 
supposed  almost  to  divide  the  continent  from  east  to 
west.  They  are  said  to  have  derived  their  name  from 
Atlas  king  of  Mauritania,  who  was  a  great  astronomer. 
The  J  arc  greatly  celebrated  by  the  ancients  on  account 
of  their  height,  insomuch  that  the  above-mentioned 
king,  who  is  said  to  have  been  transformed  into  a 
mountnin,  was  feigned  to  bear  up  the  heavens  on  his 
shoulders.  We  are  assured,  however,  by  Dr  Shaw,  that 
the  part  of  this  chain  of  mountains  which  fell  under  his 
observation  could  not  stand  in  competition  either  with 
the  A\p%  or  Apennines.  He  tells  us,  that  if  we  con- 
ceive a  number  of  hills,  usually  of  the  perpendicular 
height  of  400,  500,  or  600  yards,  with  an  easy  ascent, 
and  several  groves  of  fruit  or  forest  trees,  rising  op  in  a 
succession  of  ranges  above  one  another  ;  and  that  if  to 
this  prospect  we  add  now  and  then  a  rocky  precipice, 
and  on  the  summit  of  each  imagine  a  miserable  mud- 
walled  village ;  we  shall  then  have  a  just  idea  of  the 
mountains  of  Atlas. 

*^Hui.  of       According  to  M.  Chenier  *,  this  mountain  is  form- 

Horoe^o,    ed  by  an  endless  chain  of  lofty  eminences,  divided  into 
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dffierent  countries,  inhabited  by  a  multitude  of  tribes, 
whose  ferocity  permits  no  stranger  to  approach.  **  I 
have  not  been  able  (continues  he)  to  obtain  a  sufficient 
knowledge  of  these  mountains  to  describe  them  aoca<« 
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rately :  What  Leo  Africanus  has  said  of  them  it  very 
vague  y  and  hit  accoant  is  the  less  to  be  regarded  at 
present,  as  it  is  now  about  three  centuries  since  he 
wrote,  and  the  face  of  the  country  has  been  in  that 
time  totally  changed.  Nothing  perhaps  would  be  more 
interesting  to  the  curiosity  of  the  philosopher,  or  con- 
duce more  to  the  improvemeot  of  our  knowledge  in  na- 
tural history,  than  a  journey  over  Mount  Atlas.  The 
climate,  though  extremely  cold  in  winter,  is  very  heal- 
thy and  pleasant}  the  valleys  are  well  cultivated,  abound 
in  fruits,  and  are  diversified  by  forests  and  plentiful 
springs,  the  streams  of  which  uniting  at  a  little  distance^ 
form  great  rivers,  and  lose  themselves  in  the  ocean. 
According  to  the  reports  of  the  Moors,  there  are 
many  quarries  of  marble,  granite,  and  other  valuable 
stone,  in  these  mountains  :  It  is  probable  there  are  also 
mines,  bnt  the  inhabitants  have  no  idea  of  these  riches  ^ 
they  consider  their  liberty,  which  their  situation  enables 
them  to  defend,  as  the  most  inestimable  of  all  treasures.** 

Atlas,  in  matters  of  literature,  denotes  a  book  of 
universal  geography,  containing  maps  of  all  the  known 
parts  of  the  world. 

Atlas,  in  Commerce^  a  silk-sAtin,  manufactured  in 
the  East  Indies.  There  are  some  plain,  some  striped, 
and  some  flowered,  the  flowers  of  which  are  either 
gold  or  only  silk.  There  are  atlasses  of  all  colours, 
but  most  of  them  false,  especially  the  red  and  the  crim- 
son. The  manufacture  of  them  is  admirable  j  the  gold 
and  silk  being  worked  together  after  such  a  manner  as 
no  workman  in  Europe  can  imitate  ;  yet  they  are  very 
far  from  having  that  fine  gloss  and  lustre  which  the 
French  know  how  to  give  to  their  silk  stuffs.  In  the 
Chinese  manufactures  of  this  sort,  they  gild  paper  on 
one  side  with  leaf-gold }  then  cut  it  in  long  slips,  and 
weave  it  into  their  silks  ;  which  makes  them  with  very 
little  cost,  look  very  rich  and  fine.  The  same  long  slips 
are  twisted  or  turned  about  silk  threads,  so  artificially, 
as  to  look  finer  than  gold  thread,  though  it  be  of  no 
greater  value. 

ATMOSPHERE,  a  word  generally  used  to  signify 
the  whole  mass  of  fluid,  consisting  of  air,  aqueous  and 
other  'Vapours,  electric  fluid,  &c.  surrounding  the  earth 
to  a  considerable  height.  , 

The  composition  of  that  part  of  our  atmosphere  Atmo- 
properly  called  air,  was  till  lately  very  much  unknown.  sphcK Me- 
In  former  times  it  was  supposed  to  he  a  simple,  homo-  ^'^'^.f^ 
geneous  and  elementary   fluid.     The   experiments  o^l^f^^SJ* 
Dr  Priestley  discovered,  that  the  purest  kind  of  air, 
which  he  called  dephlogisticated,  was  in  reality  a  com- 
pound, and  might  be  artificially  produced  in  various 
ways.     His  first  conjectures  concerning  its  component 
parts  were,  that  it  consisted  of  earth,  nitrous  acid,  and 
phlogiston.     Subsequent   experiments   rendered   these 
conjectures  dubious  \  and  at  last  it  was  supposed  that 
dephlogisticated  air  is  a  pure  elementary  substance,  the 
vivifying  principle  to  animals,  and  the  acidifying  prin- 
ciple   throughout    all   nature.     This   dephlogisticated 
air,  however,  is  but  a  small  part  of  the  composition  of 
our   atmosphere.      According  to   the   most  accurate 
computations,  the  air  we  usually  breathe  is  composed 
of  only  one-fourth  of  this  dephlogisticated  air,  or  per- 
haps less  \  the  other  three  or  four  parts  consisting  of 
what  Dr  Priestley  ctMi  phk^isticated^  and  M.  Lavoi- 
sier mephitk  air*     This  by  itself  is  absolutely  noxious, 
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ftoj  ezceediDgly  poisonoiis  to  aoimab :  thoagb  it  seems 
onljT  to  be  negatmly  so }  for  wheo  mixed  10  a  certain 
proportion  with  depblogisticated  air,  it  may  be  breathed 
with  safety,  which  could  not  be  if  it  contained  any  in- 
gredient absolotely  unfriendly  to  the  human  constitution* 
The  other  part^  viz.  the  pure  dephlogisticated  air,  seems 
to  stand  much  in  the  same  relation  to  plants  that  phlo- 
gisticated  air  does  to  animals }  that  is,  it  would  prove 
poisonous  and  destroy  them  if  they  were  to  depend  upon 
it  entirely  for  their  subsistence ;  but  as  they  derive  their 
nourishment  partly  from  the  air  and  partly  from  the  soil, 
it  thence  happens,  that  the  plants  which  are  set  to  grow 
ID  dephlogisticated  air  do  not  die  instantly,  as  animals  do 
ID  the  phlogisticated  kind,  but  remain  for  some  time 
weak  and  sickly* 

The  other  component  parts  of  our  atmosphere  are  so 
▼arions,  and  of  such  heterogeneous  natures,  that  they 
do  not  admit  of  any  kind  of  definition  or  analysis,  one 
only  excepted,  namely,  the  electric  fluid.  This  we 
know  pervades  the  whole,  but  appears  to  be  much  more 
copious  in  the  upper  than  in  the  lower  atmospherical 
regions.  See  Electricitt.  To  measure  the  absolute 
quantity  of  this  fluid,  either  iu  the  atmosphere  or  any 
other  substance,  is  impossible*  All  that  we  can  know 
on  this  subject  is,  that  the  electric  fluid  pervades  the  at- 
mosphere ;  that  it  appears  to  be  more  abundant  in  the 
superior  than  the  inferior  regions  \  that  it  seems  to  be 
the  immediate  bond  of  connection  between  the  atmo-* 
fphere  and  the  water  which  is  suspended  in  it;  and  that, 
by  its  various  operations,  the  phenomena  of  hail,  rain, 
snow,  lightning,  and  various  other  kinds  of  meteors,  are 
occasioned. 

Various  attempts  hare  been  made  to  ascertain  the 
height  to  which  the  atmosphere  is  extended  all  round 
the  earth.  These  commenced  soon  after  it  was  disco* 
▼ered,  by  means  of  the  Torricellian  tube,  that  air  is  a 
gravitating  substance*  Thus  it  also  became  known, 
that  a  column  of  air,  whose  base  is  a  square  inch,  and 
the  height  that  of  the  whole  atmosphere,  weighs  15 
pounds :  and  that  the  weight  of  air  is  to  that  of  mer- 
cury, as  I  to  10,800:  whence  it  follows,  that  if  the 
weight  of  the  atmosphere  be  sufficient  to  raise  a  column 
of  mercury  to  the  height  of  30  inches,  the  height  of 
the  aerial  column  must  be  10,000  times  as  much,  and 
consequently  a  little  more  than  five  miles  high. 

It  was  not,  however,  at  any  time  supposed,  that  this 
calculation  could  l)e  just  \  for  as  the  air  is  a|i  elastic 
fluid,  the  upper  parts  must  expand  to  an  immense  bulk, 
and  thus  render  the  calculation  above  related  exceed- 
ingly erroneous.  By  experiments  made  in  different 
countries,  it  has  been  found,  that  the  spaces  which  any 
portion  of  air  takes  up,  are  reciprocally  proportional  to 
the  weights  with  which  it  is  compressed.  Allowances 
were  therefore  to  be  made  in  calculating  the  height  of 
the  atmosphere.  If  we  suppose  the  height  of  the  whole 
divided  into  innumerable  equal  parts,  the  density  of  each 
of  which  is  as  its  quantity ;  and  the  weight  of  the  whole 
incumbent  atmosphere  being  also  as  its  quantity  j  it  is 
evident^  that  the  weight  of  the  incumbent  air  is  every- 
where as  the  quantity  contained  in  the  subjacent  part; 
which  makes  a  difference  between  the  weights  of  each 
two  contiguous  parts  of  air.  By  a  theorem  in  geometry, 
where  the  differences  of  magnitudes  are  geometrically 
proportional  to  the  magnitudes  themselves,,  these  magni- 
tudes are  in  continual  arithmetical  proportion  >  there^ 


fore,  if,  according  to  the  supposition,  the  altitude  of  the     Kivenu 
air,  by  the  addition  of  new  parts  into  which  it  is  divided,     ■ptiei«- 
do  continually  increase  in  arithmetical  proportion,  its         »    ' 
density  will  be  diminished,  or  (which  is  the  same'thing) 
its  gravity  decreased,  in  continual  geometrical  propor* 
tion. 

It  is  now  easy,  from  such  a  series,  by  making  two 
or  three  barometrical  observations,   and   determining 
the  density  of  the  atmosphere  at  two  or  three  different 
stations,  to  determine  its  absolute  height,  or  its  rarity, 
at  any  assignable  height.  Calculations  accordingly  were 
made  upon  this  plan ;  but  it  having  been  found  that  the 
barometrical  observations  by  no  means  corresponded  with 
the  density  which,  by  other  experiments,  the  air  ought 
to  have  had,  it  was  suspected  that  the  upper  parts  of  the 
atmospherical  regions  were  not  subject  to  the  Eame  laws 
with  the  lower  ones.     Philosophers  therefore  had  re-  {{eiVlft  of 
course  to  another  method  for  determining  the  altitudeitdetermi* 
of  the  atmosphere,  viz.  by  a  calculation  of  the  height  ned  from 
from  which  the  light  of  the  sun  is  refracted,  so  as  to^^^^^S>J^ 
become  visible  to  us  before  he  himself  is  seen  in  the  hea- °^y  MwU 
vens.     By  this  method  it  was  determined,  that  at  iheiight. 
height  of  45  miles  the  atmosphere  had  no  power  of  re- 
fraction ;  and  consequently  beyond  that  distance  was 
either  a  mere  vacuum  or  the  next  thing  to  it,  and  not 
to  be  regarded. 

This  theory  soon  became  very  generally  received, 
and  the  height  of  the  atmosphere  was  spoken  of  as  fa- 
miliarly as  the  height  of  a  mountain,  and  reckoned  to 
be  as  well  ascertained,  if  not  more  so,  than  the  heights  ^ 
of  most  mountains  are.  Very  great  objections,  how- objecdoa 
ever,  which  have  never  yet  been  removed,  arise  from  from  the 
the  appearances  of  some  meteors^  like  large  globes  of^PP^*'">MM 
fire,  not  unfreqUently  to  be  seen  at  vast  heights  above  ^^  '"**^'*» 
the  earth  (see  Meteor).  A  very  remarkable  one  of 
this  kind  was  observed  by  Dr  Halley  in  the  month  of 
March  1 7 19,  whose  altitude  he  computed  to  have 
been  between  69  and  73  t  English  miles  }  its  diameter 
2800  yards,  or  upwards  of  a  mile  and  a  half;  and  its 
velocity  about  350  miles  in  a  minute.  Others,  appa« 
rently  of  the  same  kind,  but  whose  altitude  and  velo- 
city were  still  greater,  have  been  observed ;  particularly 
that  very  remarkable  one,  August  i8tb,  1783,  whose 
distance  from  the  earth  could  not  be  less  than  90  miles, 
and  its  diameter  not  less  than  the  former ;  at  the  same 
time  that  its  velocity  was  certainly  not  less  than  1000 
miles  in  a  minute.  Fire-halls,  in  appearance  similar  to 
these,  though  vastly  inferior  in  size,  have  been  some- 
times observed  at  the  surface  of  the  earth.  Of  this 
kind  Dr  Priestley  mentions  one  seen  on  board  the 
Montague,  4th  November  1749,  which  appeared  as 
big  as  a  large  millstone,  and  broke  with  a  violent  ex- 
plosion. 

From  analogical  reasoning,  it  seems  very  probablci 
that  the  meteors  which  appear  at  such  great  heights 
in  the  air  are  not  essentially  different  from  those  which, 
like  the  fireball  just  mentioned,  are  met  witl^  on  the 
surface  of  the  earth.  The  perplexing  circumstances 
with  regard  to  the  former  are,  that  at  the  great 
heights  above  mentioned,  the  atmosphere  ought  not  to 
have  any  density  sufllcient  to  support  flame,  or  to  pro- 
pagate sound ;  yet  these  meteors  are  commonly  suc- 
ceeded by  one  or  more  explosions,  nay  are  sometimes 
faid  to  be  accompanied  with  a  hissing  noise  as  they 
pass  over  our  beads.     The  meteor  of  17 19  was  not 
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Atmo-  only  very  bright,  insomuch  that  for  a  short  space  it 
Kphere.  turned  night  into  day,  bat  was  attended  with  an  ex- 
»  plosion  heard  over  all  the  island  of  Britain,  occasioning 
a  violent  concussion  in  the  atmosphere,  and  seeming  to 
shake  the  earth  itself.  That  of  1783  also,  though 
much  higher  than  the  former,  was  succeeded  by  ex- 
plosions 'y  and,  according  to  the  testimony  of  several 
people,  a  hissing  noise  was  heard  as  it  passed.  Dr 
Halley  acknowledged  that  he  was  unable  to  reconcile 
these  circumstances  with  the  received  theory  of  the 
height  of  the  atmosphere  \  as,  in  the  regions  in  which 
this  meteor  moved,  the  air  ought  to  have  been  300,000 
times  more  rare  than  what  we  breathe,  and  the  next 
thing  to  a  perfect  vacuum. 

In  the  meteor  of  1783,  the  difficulty  is  still  greater, 
as  it  appears  to  have  been  20  miles  faither  up  in  the 
-air.  Dr  Halley  offers  a  conjecture,  indeed,  that  the 
vast  magnitude  of  such  bodies  might  compensate  for 
the  thinness  of  the  medium  in  which  they  moved. 
Whether  or  not  this  was  the  case  indeed  cannot  he 
ascertained,  as  we  have  so  few  data  to  go  upon ;  but 
the  greatest  difficulty  is  to  account  for  tlie  brightness 
of  the  light.  Appearances  of  this  kind  are  indeed  with 
great  probability  attributed  to  electricity,  but  the  dif- 
ficulty is  not  thus  removed.  Though  the  electrical 
fire  pervades  with  great  ease  the  vacuum  of  a  common 
air-pump,  yet  it  does  not  in  that  case  appear  in  bright 
well  defined  sparks,  as  in  the  open  air,  but  rather  10 
long  streams  resembling  the  aurora  borealis.  From 
some  late  experiments,  indeed,  Mr  Morgan  concludes, 
that  the  electrical  fluid  cannot  penetrate  a  perfect  va- 
«See£^c.cuum*.  If  this  is  the  case,  it  shows  that  the  regions 
we  speak  of  are  not  such  a  perfect  vacuum  as  can  be 
artificially  made  ^  but  whether  it  is  or  not,  the  ex- 
treme brightness  of  the  light  shows  that  a  fluid  was 
present  in  those  regions,  capable  of  confining  and  con- 
densing the  electric  matter  as  much  as  the  air  does  at 
the  surface  of  the  ground  ;  for  the  brightness  of  these 
meteors,  considering  their  distance,  cannot  be  suppo- 
sed inferior  to  that  of  the  brightest  flashes  of  light- 
ning. 

This  being  the  case,  it  appears  reasonable  to  conclude, 
that  what  is  called  the  density  of  the  air  does  not  alto- 
gether keep  pace  with  its  gravity.  The  latter  indeed 
most  in  a  great  measure  be  affected  by  the  vapours, 
but  above  all  by  the  quantity  of  the  basis  of  fixed  or 
dephlogisticated  air  contained  in  it :  for  Mr  Kirwan 
has  discovered  that  the  basis  of  fixed  air,  when  depri- 
ved of  its  elastic  principle,  is  not  greatly  inferior  to 
gold  in  specific  gravity  ;  and  we  cannot  suppose  that 
of  dephlogisticated  air  to  be  much  less.  It  is  possible, 
therefore,  that  pure  air,  could  it  be  deprived  of  all  the 
water  it  contains,  might  have  very  little  gravity  ;  and 
as  there  is  great  reason  to  believe  that  the  basis  of  de- 
phlogisticated air  is  only  one  of  the  constituent  parts  of 
water,  we  see  an  evident  reason  why  the  iir  ought  to 
become  lighter,  and  likewise  less  fit  for  respiration, 
the  higher  up  we  go,  though  there  is  a  possibility  that 
its  density,  or  power  of  supporting  flame,  may  continue, 
unaltered. 

There  are  not  yet,  however,  a  sufficient  nomber  of 
facts  to  enable  us  to  determine  this  question  ;  though 
such  as  have  been  discovered  seem  rather  to  favour  the 
above  conjecture.  Dr  Boerhaave  was  of  opinion  that 
the  gravity  of  the  air  depended  entirely  on  the  water  it 
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contained  ;  and,  by  the  means  of  alkaline  salts,  he  was  Atmo- 
enabled  to  extract  as  much  water  from  a  quantity  of  tphcrt. 
air  as  was  very  nearly  equivalent  to  its  weight.  By  the '  »  ^ 
calcination  of  metals  we  may  extract  as  much  of  the 
basis  of  dephlogisticated  air  from  a  quantity  of  atmo- 
spherical air  as  is  equivalent  to  the  weight  of  air  lost. 
Were  it  possible,  therefore,  to  extract  the  whole  of 
this,  as  well  as  all  other  vapours,  and  to  preserve  only 
the  elastic  principle,  it  is  highly  probable  that  its  gra- 
vity would  entirely  cease.  It  has  been  found,  by  those 
who  have  ascended  with  aerostatic  machines,  or  to  the 
tops  of  high  mountains,  that  the  dephlogisticated  air 
is  found  to  be  contained  in  smaller  quantities  in  the  at- 
mosphere of  those  elevated  regions  than  on  the  lower 
grounds.  It  is  also  found,  that  in  such  situations  the 
air  is  much  drier,  and  parts  with  water  with  much  more 
difficulty,  than  on  the  ordinary  surface.  Salt  of  tartar, 
for  instance,  which  at  the  foot  of  a  mountain  will  veiy 
soon  run  into  a  liquid,  remains  for  a  long  time  exposed 
to  the  air  on  the  top  of  it,  without  showing  the  least 
tendency  to  deliquesce.  Nevertheless,  it  hath  never  been 
observed  that  fires  did  not  burn  as  intensely  on  the  tops 
of  the  highest  mountains  as  on  the  plains.  The  matter 
indeed  was  put  to  the  trial  in  the  great  eruption  of  Ve- 
suvius in  1779,  where,  though  the  lava  spouted  up  to 
the  height  of  three  miles  above  ^he  level  of  the  sea,  the 
uppermost  parts  all  the  while  were  to  appearance  as 
much  inflamed  as  the  lowest.  g 

The  high  degree  of  electricity^  always  existing  In  Gravity  rf 
the  upper  regions  of  the  atmosphere,  must  of  necessity  ^hc  upper 
have  a  very  considerable  influence  on  the  gravity  of  any 'T**^'"' 
heterogeneous  particles  floating  in  it.     When  we  con-  ^pj^^i,  p,,. 
aider  the  effects  of  the  electric  fluid  upon  light  bodies  hapi  duu- 
at  the  surface  of  the  earth,  it  will  readily  be  admitted,  nitked  bf 
that  in  those  regions  where  this  fluid  is  very  abundant,  «l«ctricity. 
the  gravity  of  the  atmosphere  i^y  be  much  diminished 
without  affecting  its  density.     We  know  that  it  is  the 
nature  of  any  electrified  substance  to  attract  light  bo- 
dies ;  and  that,  by  proper  management,  they  may  even 
be  suspended  in  the  air,  without  either  moving  up  or 
down  for  ^^considerable  time.     If  this  is  the  case  with 
light  terrestrial  bodies,  it  cannot  be  thoqght  very  im- 
probable that  the  aerial  particles  themselves,  i.  e.  those 
which  we  call  the  basis  of  dephlogisticated  air,  and  of 
aqueous  or  other  vapour  diffused  among  them,  shonld 
be  thus  affected  in  the  regions  where  electricity  is  so 
abundant.     From  this  cause,  therefore,  also  the  gra- 
vity of  the  atmosphere  may  be  affected  without  any  al- 
teration at  all  being  made  in  its  density  j  and  hence 
may  arise  anomalies  in  the  barometer  hitherto  not  taken 
notice  of. 

It  appears,  therefore,  that  the  absolote  height  of  the  Abielatt 
atmosphere  is  not  yet  determined.      The  beginning  heigkt  of 
and  ending  of  twilight  indeed  show,  that  the  height  ^^^  *^*^ 
at  which  the  atmosphere  begins  to  refract  the  sun^sjj^^lj^* 
light  is  aboat  44  or  45  English  miles.     But  this  may  ^j. 
not  improbably  be  only  the  height  to  which  the  aque- 
ous vapours  are  carried  :  for  it  cannot  be  thought  any 
unreasonable  supposition,  that  light  is  refracted  only 
by  means  of  the  aqueous  vapour  contained  in  the  at- 
mosphere *,  and  that  where  this  ceases,  it  is  still  capable 
of  supporting  the  electric  fire  at  least  as  bright  and 
strong  as  at  the  surface.     That  it  does  extend  much 
higher,  is  evident  from  the  meteors  already  mentioned  \ 
for  all  these  are  undoubtedly  carried  along  with  the 
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atmosphere ;  otherwise  that  of  1 783,  which  was  seen 
for  about  a  minute,  must  have  been  left  1000  miles  to 
the  westward,  by  the  earth  flying  out  below  it  in  its 
annual  course  round  the  sun. 

It  has  already  been  mentioned,  that  the  pressure  of 
the  atmosphere,  when  in  its  mean  state,  is  equivalent 
to  a  weight  of  15  pounds  on  every  square  inch.  Hence 
Dr  Cotes  computed,  that  the  pressure  of  the  whole  am« 
bient  fluid  upon  the  earth's  surface  is  equivalent  to  that 
of  a  globe  of  lead  60  miles  in  diameter.  Hence  also 
it  appears,  that  the  pressure  upon  a  human  body  must 
be  very  considerable  )  for  as  every  square  inch  of  sur- 
face sustains  a  pressure  of  15  pounds,  every  square  foot, 
as  containing  144  inches,  must  sustain  a  pressure  of 
2160;  and  if  we  suppose  a  roan's  body  to  contain  15 
square  feet  of  surface,  which  is  pretty  near  the  truth, 
he  must  sustain  a  weight  of  32,400  pounds,  or  16  tons, 
for  his  ordinary  load.  By  this  enormous  pressure  we 
should  undoubtedly  be  crushed  in  a  moment,  were  not 
all  parts  of  our  bodies  filled  either  with  air  or  some 
other  elastic  fluid,  the  spring  of  which  is  just  suflicient 
to  counterbalance  the  weight  of  the  atmosphere.  But 
whatever  this  fluid  may  be,  we  are  sure  that  it  is  just 
able  to  counteract  the  atmospherical  gravity  and  no 
more  ;  for  if  any  considerable  pressure  be  superadded 
to  that  of  the  air,  as  by  going  into  deep  water,  or  the 
like,  it  is  always  severely  felt,  let  it  be  ever  so  equa- 
ble. If  the  pressure  of  the  atmosphere  is  taken  off 
from  any  part  of  the  human  body,  the  hand,  for  in- 
stance, when  pnt  in  an  open  receiver  from  whence  the 
air  is  afterwards  extracted,  the  weight  of  the  atmo- 
sphere then  discovers  itself,  and  we  imagine  the  hand 
strongly  sucked  down  into  the  glass.  See  Pkeuma- 
Tics. 

In  coontries  at  some  distance  from  the  equator,  the 
pressure  of  the  atmosphere  varies  considerably,  and  thus 
produces  considerable  changes  on  many  terrestrial  bo- 
dies. On  the  human  body  the  quantity  of  pressure 
sometimes  varies  near  a  whole  ton  $  and  when  it  is  thus 
so  much  diminished,  most  people  find  something  of  a 
listlessness  and  inactivity  about  them.  It  is  surprising, 
however,  that  the  spring  of  the  internal  fluid,  already 
mentioned,  which  acts  as  a  counterpoise  to  the  atmo- 
spherical gravity,  should  in  all  cases  seem  to  keep  pace 
with  it  when  the  pressure  is  naturally  diminished,  and 
even  when  it  is  artificially  augmented,  though  not 
when  the  pressure  is  artificially  diminished.  Thus  in 
that  kind  of  weather  when  the  pressure  of  the  air  is 
least,  we  never  perceive  our  veins  to  swell,  or  are  sen- 
sible of  any  inward  expansion  in  our  bodies.  On  the 
contrary,  the  circulation  is  languid,  and  we  seem  ra- 
ther to  be  oppressed  by  a  weight.  Even  in  going  up 
to  the  tops  of  mountains,  where  the  pressure  of  the  at- 
mosphere is  diminished  more  than  three  times  what  it 
usually  is  on  the  plain, .  no  such  appearances  are  ob« 
served.  Some  travellers  indeed  have  aflSrmed,  that  on 
the  tops  of  very  high  mountains,  the  air  is  so  light  as 
to  occasion  a  great  diflSculty  of  respiration,  and  even 
violent  retching  and  vomiting  of  blood.  It  does  not 
appear,  however,  that  these  assertions  are  well  found- 
ed. Mr  Brydone  found  no  inconvenience  of  this  kind 
on  the  top  of  Mount  i^tna ;  nor  is  any  such  thing  men- 
tioned by  Mr  Houel,  who  also  ascended  this  moun- 
tain. Sir  William  Hamilton  indeed  says,  that  he  did 
feel  a  difficulty  of  respiration,  independent  of  any  sul- 
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phureous  steam.     But,  on  the  top  of  a  ^volcano,  the 
respiration  may  be  affected  by  so  many  different  causes, 
that  it  is  perhaps  impossible  to  assign  the  true  one.  The 
French  mathematicians,   when  on  the  top  *of  a  very 
high  peak  of  the  Andes,  did  not  make  any  complaint 
of  this  kind,  though  they  lived  there  for  some  time. 
On  the  contraiT',  they  found  the  wind  so  extremely 
violent,  that  they  were  scarcely  able  to  withstand  its 
forces  which  seems  an  argument  for  at  least  equal  dciu 
sity  of  the  atmosphere  in  the  superior  as  in  the  inferior 
regions.     Dr  Heberden,  who  ascended  to  the  top  of 
Teneriffe,  a  mountain  higher  than  ^tna,  makes  no 
mention  of  any  difliculty  of  respiration.     M.  Saussure,  ]Vf.  Saus- 
however,  in  his  journey  to  the  top  of  Mont  Blanc,  the  sore's  symp- 
highest  of  the  Alps,  felt  very  great  uneasiness  in  this*^™'  on  the 
way.      His  respiration  was  not  only  extremely  difl^-ji^ont 
cnit,  but  bis  pulse  became  quick,  and  he  was  seized  Blanc  ac 
with  all  the  symptoms  of  a  fever.     His  strength  was  counted 
also  exhausted  to  such  a  degree,  that  he  seemed  to  res  ^^' 
quire  four  times  as  long  a  space  to  perform  some  ex- 
periments on  the  top  of  the  mountain  as  he  would 
have  done  at  the  foot  of  it.    It  mnst  be  observed,  how- 
ever, that  these  symptoms  did  not  begin  to  appear  tiU 
he  had  ascended  two  miles  and  a  half  perpendicular 
above  the  level  of  the  sea.    The  mountain  is  only  about 
a  quarter  of  a  mile  higher;  and  in  this  short  space  he 
was  redueed  to  the  situation  just  mentioned.     But  it  n 
improbable  that  so  small  a  difference,  even  at  the  end 
of  his  journey,  should  have  produced  such  violent  ef- 
fects, had  not  some  other  cause  concurred.     A  cause 
of  this  kind  he  himself  mentions,  viz.  that  the  atmo-^ 
sphere  at  the  top  of  the  mountain  was  so  much  im*^ 
pregnated  with  fixed  air,  that  lime-water,  exposed  to  ^ 
it,  quickly  became  covered  with  a  pellicle  oecasioned 
by  the  absorption  of  that  fluid.      New  it  is   known-, 
that  fixed  air  is  extremely  pernicious  to  animals,  and 
would  bring  on  symptoms  similair  to  those  above  men^ 
tioned.    There  is  no  reason,  therefore,  to  have  recourse 
to  the  rarity  of  the  atmosphere  for  solving  a  pheno« 
menoB  which  may  more  naturally  be.  accoanted   for; 
otherwise. 

When  the  pressure  of  the  atmosphere  is  augmented^ 
by  descending,  in  the  diving- belli  to  considerable  depths 
in  the  sea,  it  does  not  appear  that  any  inconvenience 
follows  from  its  increase.    Those  whoeit  in  the  diving- 
bell  are  not  sensible  of  any  pressure  as  long  as  they  re- 
main in  the  air,  though  they  feel  it  very  sensible  in  go-  > 
ing  into  the  water :  yet  it  is  certain,  that  the  pressure  • 
in  both  cases  is  the  same :  for  the  whole  pressure  of  the 
atmosphere,  as  well  as  of  the  water,  is  sustained  by  the 
air  in  the  diving-bell,  and  consequently  communicated  . 
to  those  who  sit  in  it. 

But  though  artificial  compression  of  the  air,  as  weH  . 
as  natural  rarefaction,  can  thus  be  borne,  it  is  otherwise 
with  artificial  rarefaction.  Animals  in  an  air-pump 
show  uneasiness  from  the  very  first,  and  cannot  live  for  . 
any  time  in  an  atmosphere  rarefied  artificially  even  as  . 
much  as  it  appeared  to  be  from  the  barometer  on  the.- 
top  of  Mont  Blanc-  _ 

It  is  not  easy  to  assign  the  true  reason  of  the  varia*>Variatios 
tions  of  gravity  in  the  atmosphere.     Certain  it  is,  how^  of  the  at- 
ever,  that  they  take  place  only  in  a  very  small  degree  ™<|<pheri- 
within  the  tropics  y  and  seem  there  to  depend  «»  t^^acoounuS* 
heat  of  the  sun,  as  the  barometer  constantly  sinks  near  for. 
half  an  inch  every  day,  and  rises  agsiin  to  ka  4brmer 
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ttatioil  ID  the  night  time.  lo  the  temperate  zones  the 
barometer  ranges  from  28  to  near  3 1  inches,  by  its  va- 
rious altitudes  showing  the  changes  that  are  about  to 
take  place  in  the  weather,  tf  we  coold  know,  there- 
fore, the  latent  causes  by  which  the  weather  is  influen- 
ced, we  should  likewise  certainly  know  those  by  which 
the  gravity  of  the  atmosphere  is  affected.  In  general 
they  may  be  reduced  to  two,  viz.  an  emission  of  latent 
heat  from  the  vapour  contained  in  the  atmosphere,  or 
of  electric  fluid  from  the  same,  or  from  the  earth.  To 
one  or  both  of  these  causes,  therefore,  may  we  ascribe 
the  variations  of  the  gravity  of  the  atmosphere  \  and  we 
see  that  they  both  tend  to  produce  the  same  effect  with 
the  solar  heat  in  the  tropical  climates,  viz,  to  rarefy 
the  air,  by  mixing  with  it  or  setting  loose  a  non- 
gravitating  fluid,  which  did  not  act  in  such  large  pro- 
portion in  any  particular  place  before.  No  doubt, 
the  action  of  the  latent  heat  and  electric  fluid  is  the 
same  in  the  torrid  as  in  the  temperate  zones:  but 
in  the  torrid  zone  the  solar  heat  and  excessive  eva- 
poration counteract  them  j  so  that  whatever  quanti- 
ties may  be  discharged  by  the  excessive  deluges  of 
rain,  &c.  which  fail  in  those  countries,  they  are  in* 
stantly  absorbed  by  the  abundant  fluid,  and  are  quick* 
ly  ready  to  be  discharged  again  ;  while,  in  the  tempe- 
rate zones,  the  air  becomes  sensibly  lighter,  as  well  as 
warmer,  by  them  for  some  time  before  they  can  be  ab- 
sorbed again. 
tThe  variations  of  heat  and  cold  to  which  the  atmo- 
*Ii^  ^**' sphere  is  subject,  have  been  the  subject  of  much  specu* 
the  lOflio*^  lation.     In  general  thev  seem  to  depend  entirely  upon 


] 


ATM 


«i 


■ph 


16 


and  De 
I«ac*tre*- 


the  light  of  the  sun  reniected  into  the  atmosphere  from 
the  earth  ^  and  where  this  deflection  b  deficient,  even 
though  the  light  should  be  present  ever  so  much,  the 
most  violent  degrees  of  cold  are  found  to  take  placci 
Hence,  on  the  tops  of  mountains,  the  cold  is  generally 
excessive,  though  by  reason  of  the  cleaniess  of  the  at- 
mosphere the  light  of  the  sun  falls  upon  them  in  greater 
quantity  than  it  can  do  on  an  equal  space  on  the  plain. 
In  long  winding  passages  also,  such  as  the  caverns  of 
^tna  and  Vesuvius,  tvhere  the  air  has  room  to  circu- 
late freely,  without  any  access  of  the  sun,  the  cold  is 
scarcely  tolerable  $  whence  the  use  of  these  for  cooling 
liquors,  preserving  meat,  &c* 

The  coldness  of  the  atmosphere  on  the  tops  of  moun- 
tains has  been  ascribed  by  M.  Lambert  and  De  Luc, 

fyp  tbe^  ^^®  igneous  fluid,  or  elementary  fire,  being  more  rare 

•old  on  the  in  those  elevated  situations  than  on  the  plains*  M .  Lam- 
topt  of  bert  is  of  opinion  that  it  is  rarefied  above  by  the  action 
moaatalflt.  ^f  ^ij^  ^^  gj,j  ^j^^^  below  it  is  condensed  by  its  own 

proper  weight.  He  considers  fire  as  a  fluid  in  motion, 
the  parts  of  which  are  separable,  and  which  is  rarefied 
when  its  velocity  is  accelerated.  He  does  not  decide 
with  regard  to  the  identity  of  fire  and  light,  though 
he  seems  inclined  to  believe  it.  M.  de  Luc  compares 
elementary  fire  to  a  continuous  fluid,  whose  parts  are 
condensed  by  being  mutually  compressed.  He  denies 
that  fire  and  light  are  the  same ;  and  maintains  that 
the  latter  is  incapable,  by  itself,  of  setting  fire  to  bo- 
dies, thought  it  does  so  by  potting  in  motion  the  igne- 
ous fluid  they  contaih  ;  and  that  it  acts  with  more  force 
near  the  earth  than  at  a  distance  from  its  surface,  by 
reason  of  this  fluid,  which  he  calls  a  Atavy  and  elastic 
one,  b^ing  more  condensed  there  than  at  a  greater 
height. 


M.  Saussure,  in  treating  of  this  subject  in  his  ac*     AtaM- 
count  of  the  Alps,  does  not  consider  fire  as  a  fluid  so    •pbat. 
free  and  detached  as  to  be  able  either  to  ascend  with  ra-        »  -* 
pidity  by  its  specific  levity,  or  to  condense  itself  sensi- ^  ^^ 
bly  by  its  proper  weight.     He  supposes  it  to  be  united syre'tio^ 
to  bodies  by  so  strict  an  afl&nity,  that  all  its  motions  coaat. 
are  determined,  or  at  least  powerfully  modified,  by  that 
aflSinity.     As  soon  therefore  as  fire,  disengaged  by  com- 
bustion or  by  any  other  canse^  endeavours  to  diffuse 
itself,  all  the  bodies  that  come  within  the  sphere  of  its 
activity  endeavour  to  attract  it  3  and  they  absorb  such 
quantities  of  it  as  are  in  the  direct  ratio  of  their  afli- 
nities  with  it,  or  in  the  inverse  ratio  of  what  is  necessary 
for  their  equilibrium  with  the  surrounding  bodies.  Now 
it  does  not  appear  that  in  this  distribution  the  situation 
of  places,  with  regard  to  the  horizon,  has  any  other  influ* 
ence  than  what  they  receive  from  the  different  currents 
produced  by  the  dilatation  of  the  air,  and  by  the  levity 
which  that  dilatation  produces.     The  ascent  of  flame, 
smoke,  &c.  or  of  air  heated  in  any  way,  persuaded  the 
ancients  that  fire  is  possessed  of  absolute  levity,  by  which 
it  had  a  tendency  to  mount  upwards.     **  But  these  ef- 
fects (says  he)  are  owing  either  to  the  levity  of  the  fluid 
which  constitutes  flame,  or  to  that  of  air  dilated  by  heat} 
and  not  to  the  levity  of  the  igneous  fluid.     I  am,  how- 
ever, suflSoiently  convinced,  that  this  fluid  is  incompa- 
rably lighter  than  air,  though  I  do  not  believe  that  it 
possesses  the  power  of  ascending  in  our  atmosphere  by 
virtue  of  its  levity  alone.  ig 

"  The   celebrated  Bouguer  has  demonstrated,   byMiBot- 
principles  the  most  simple,  and  most  universally  adopt- 8^*^*  f^** 
ed,  that  it  is  not  necessary,  in  order  to  account  for  the^^'^Tf 
diminution  of  heat  on  mountains,  to  have  recourse  tO|opoftk 
hypotheses  that  are  at  best  doubtful.     The  following  Andes, 
is  his  explanation  of  what  was  felt  on  the  mountains  of 
Peru. 

**  It  was  proper,  in  order  to  explain  this  subject,  to 
insist  on  the  short  duration  of  the  sun^s  rays,  which 
cannot  strike  the  different  sides  of  mountains  but  for  a 
few  hours,  and  even  this  not  always.  A  horizontal 
plain,  when  the  sun  is  clear,  is  exposed  at  mid-day 
to  the  perpendicular  and  undiminished  action  of  these 
rays,  while  they  fall  but  obliquely  6n  a  plain  not  much 
inclined,  or  on  the  sides  of  a  high  pile  of  steep  rocks. 
But  let  us  conceive  for  a  moment  an  insulated  point, 
half  the  height  of  the  atmosphere,  at  a  distance  from 
all  mountains,  as  well  as  from  the  clouds  which  float 
tn  the  air.  The  more  a  medium  is  transparent,  the 
less  heat  it  ought  to  receive  by  the  immediate  action 
of  the  sun*  The  free  passage  which  a  very  transpa- 
rent body  allows  to  the  rays  of  light,  shows  that  its 
small  particles  are  hardly  touched  by  them.  Indeed 
what  impression  could  they  make  on  it.  When  they  pass 
thrpugh  almost  without  obstruction  ?  Light,  when  it 
consists  of  parallel  rays,  does  not  by  passing  through  a 
foot  of  free  atmospheric  air,  near  the  earth,  lose  an 
hundred  thousandth  part  of  its  forces  From  this  we 
may  judge  how  few  rays  are  weakened,  or  can  act  on 
this  fluid,  in  their  passage  through  a  stratum  of  the  dia- 
meter not  of  an  inch  or  a  line,  but  6f  a  particle.  Yet 
the  subtility  and  transparency  are  still  greater  at  great 
heights,  as  was  obvious  on  the  Cordilleras,  when  we 
looked  at  distant  objects.  Lastly,  the  grosser  air  is 
heated  below  by  the  contact  or  neighbourhood  of  bo* 
dies  of  greater  density  than  itaelf,  which  it  sunyuinds, 

and 
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and  OQ  wliicfa  it  rests }  and  the  heat  may  be  communi- 
cated by  little  and  little  to  a  certain  distHnce.  Ttie  in- 
ferior parts  of  the  atmosphere  by  this  means  contract 
daily  a  very  considerable  degree  of  heat,  and  may  re- 
ceive it  in  proportion  to  its  density  or  bulkk  Bat  it  ts 
evident  that  the  same  thing  cannot  happen  at  the  di- 
stance of  a  league  and  a  half  or  two  leagues  above  the 
•arface  of  the  earth,  although  the  light  there  may  be 
something  more  active.  The  air  and  the  wind  there- 
fore must  at  this  height  be  extremely  cold,  and  colder 
in  proportion  to  the  elevation. 

*'  Besides,  the  heat  necessary  to  life  is  not  merely 
that  which  we  receive  every  instant  from  the  son.  The 
momentary  degree  of  this  beat  corresponds  to  a  very 
small  part  of  that  which  all  the  bodies  around  us  have 
imbibed,  and  by  which  ours  is  chiefly  regulated.  The 
action  of  the  sun  only  serves  to  maintain  nearly  in  the 
same  state  the  sum  of  the  total  heat,  by  repairing 
through  the  day  the  loss  it  sustains  through  the  night, 
and  at  all  times.  \  If  the  addition  be  greater  than  the 
loss,  the  total  heat  will  increase,  as  it  happens  in  snm- 
mer,  and  it  will  continue  to  accumulate  in  a  certain 
degree ;  but  for  the  reasons  already  given,  this  accu- 

*  mulation  cannot  be  very  great  on  the  top  of  a  moun- 
tain,  where  the  summit,  which  rises  high,  is  never  of 
great  bulk.  The  lowest  state  of  the  thermometer  in 
every  place  is  always  in  proportion  to  the  heat  acquired 
by  the  soil ;  and  that  being  very  small  on  the  top  of  a 
mountain,  the  quantity  added  to  it  by  the  sun  during 
the  day  must  be  comparatively  greater  ^  and  the  accu- 
mulated heat  will  be  more  in  a  condition  to  receive  in- 
crease in  proportion  to  its  distance  from  the  degree  which 
it  cannot  pass. 

**  Another  particular  observable  on  all  the  high 
places  of  the  Cordilleras,  and  which  depends  on  the 
same  cause,  is,  that  when  we  leave  the  shade,  and  ex- 
pose ourselves  to  the  sunshine,  we  feel  a  much  greater 
difference  than  we  do  here  in  our  fine  days  when  the 
weather  is  temperate.  Every  thing  contributes  at 
Quito  to  make  the  sun  exceedingly  powerful :  a  single 
step  from  an  exposed  place  to  the  shade  gives  the  sen- 
sation of  cold  :  this  would  not  be  the  case  if  the  quan- 
tity of  heat  acquired  by  the  soil  were  more  consider- 
able. We  now  also  see  why  the  same  thermometer, 
put  first  into  the  shade  and  then  in  the  sun,  does  not 
undergo  the  same  changes  at*  all  times  and  in  all  pla- 
ces* In  the  morning,  upon  Pichinqha,  this  instrument 
is  generally  a  few  degrees  below  the  freezing  point, 
which  may  be  reckoned  the  natural  temperature  of  the 
place  y  but  when  during  the  day  we  expose  it  to  the 
sun,  it  is  easy  to  imagine  that  the  effect  must  be  great, 
and  much  more  than  double  in  whatever  way  it  is  mea- 
sured." 

This  theory  is  adopted  by  M.  Saussure,  who  adds 
the  following  fact  to  prove  that  the  action  of  the  sunN 
rays,  considered  abstractedly  and  independent  of  any 
extrinsic  source  of  cold,  is  as  great  on  mountains  as  on 
plains ;  viz.  that  the  power  of  burning  lenses  and  mir- 
rors is  the  same  at  all  heights.  To  ascertain  this  fact, 
onr  author  procured  a  burning-glass  so  weak  that  at 
Geneva  it  would  just  set  (ire  to  tinder.     This  he  car- 

onried,  with  some  of  the  same  tinder,  to  the  top  of  the 
monntain  Saleve  (a  height  of  3000  feet)  ;  where  it  not 
only  produced  the  same  effect,  but  apparently  with 
greater  facility  than  on  the  plain.     Being  persuaded. 


then,  that  the  principal  source  of  cold  on  the  tops  of      

high  mountains  is  their  being  continually  surrounded  spbera. 
with  an  atmosphere  which  cannot  be  noch  heated  ei-  " 
ther  by  the  rays  of  the  sun  on  account  of  its  transparen* 
cy,  or  by  the  reflection  of  them  from  the  earth  by  rea- 
son of  its  distance,  lie  wished  to  know,  whether  the  di- 
rect solar  rays  on  the  top  of  a  high  mountain  bad  the 
same  power  as  on  the  plain,  while  the  body  on  which 
they  acted  was  plaoed  in  such  a  manner  as  to  be  unaf- 
fected by  the  surrounding  air.  For  this  purpose  be  in* 
stituted  a  set  of  experiments,  from  which  he  drew  the 
following  conclusions,  viz.  that  a  diflference  of  777  toises 
in  height  diminishes  the  heat  which  the  rays  of  ths  son 
are  able  to  commnntcate  to  a  body  exposed  to  the  exter- 
nal air,  14^  of  the  thermometer ;  that  it  diminishes  tba 
heat  of  a  body  partially  exposed,  only  6^9  and  that  it 
augments  by  1^  the  heat  of  a  third  body  completely  de- 
fended from  the  air. 


so 


Hence  it  appears  that  the  atmosphere,  though  sOAtm^ 
essentially  necessary  to  the  support  of  fire,  is  somehow  iphsio  eve- 
or  other  the  greatest  antagonist  of  heat,  and  most  ef<*  iT^hcte 
fectually  counteracts  the  operation  of  the  solar  rays  in Shc^Stsf 
producing  it.     This  power  it  seems  to  exert  at  all  di-  ^^^  g^n, 
stances,  at  the  surface  as  well  as  in  the  higher  regions. 
From  some  experiments  made  by  M.  Pictet  it  appears, 
that  even  in  places  exposed  to  the  rays  of  the  sun,  the       ti 
heat,  at  five  feet  distance  from  the  ground,  is  greater  Is  eddei 
only  by  one  or  two  degrees  than  at  50  feet  above  the^T"^^ 
surface,  though  the  ground  was  at  that  time  15  or  ^^'^of^J'^** 
warmer  than  the  air  immediately  in  contact  with  it*gfimd 
Inconsiderable  as  this  difference  is,  however,  it  doesthaast 
not  hold  as  we  go  higher  op }  for  if  it  did,  the  cold  mmm  di. 
on  the  top  of  the  mountain  of  Saleve,  which  is  3000 '*■■••*• 
feet  above  the  level  of  the  lake  of  Geneva,  would  be 
60*  greater  than  at  the  foot  of  it  j  whereas  in  reality  it 
is  only  10*.     In  the  night-time  the  case  is  reversed  ^ 
for  the  stratum  of  air  at  five  feet  from  the  ground,  was 
fonnd  by  M.  Pictet  to  be  colder  than  at  50.     Besides 
this,  different  strata  of  the  atmosphere  are  found  to 
possess  very  different  and  variable  degrees  of  cold,  with* 
out  any  regard  to  their  situation  high  op  or  low  down. 
In  the  year  1780,  Dr  Wilson  of  Glasgow  found  a  ve* 
ry  remarkable  cold  existing  close  to  the  surface  of  the 
ground  ;   so  that  the  thermometer,  when  laid  on  the 
surface  of  the  snow,  sunk  many  degrees  lower  than  one 
suspended  24  feet  above  it.     It  has  been  likewise  ob* 
served,  that  in  clear  weather,  though  the  surface  of 
the  earth  be  then  most  liable  to  be  heated  by  the  sun, 
yet  after  that  is  set,  and  during  the  night,  the  air  is 
coldest  near  the  ground,  and  particularly  in  the  val* 
leys.     £xperiments  on  this  subject  were  made  for  a       ts 
whole  year  by  Mr  Jamts  Sex,  who  has  given  an  ac-  Mr  Sex's 
count  of  them  in  the  78th  volume  of  the  rhilosophical  *'****- 
Transactions.    He  suspended  thermometers  (constructs  ^^  ^^^^ 
ed  in  such  a  manner  as  to  show  the  true  maximum  and  j^|, 
minimum  of  heat  that  might  take  place  in  the  obser- 
ver's abMcnce)  in  a  shady  northerly  aspect,  and  at  dif- 
ferent heights  in  the  open  air.     Cfne  of  .these  was  pla- 
ced at  the  height  of  9  feet,  and  the  other  at  that  of 
220  from  the  ground )  and  the  observations  were  con- 
tinned,  with  only  a  few  days  omission,  from  July  1784 
to  Jdly  X785.     The  greatest  variations  of  heat  were  in  ' 
the  months  of  October  and  June  ^  in  the  former  the 
thermometers  generally  differed  roost  in  the  night,  and 
in  the  latter  mostly  in  the  day.     From  the  2Cth  to  the 
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Atitio-  ^S^ii  of  Obtober,  the  heat  below,  in  the  oight-time, 
sphere,  exceeded  ia  a  small  degree  the  heat  above  }  at  which 
time  there  wa9  frequent  rain  mingled  with  hail.  From 
the  nth  to  the  14th,  and  also  on  the  31  at,  there  was 
no  variation  at  all  ^  daring  which  time  likewise  the 
weather  was  rainy  j  all  the  rest  of  the  month  proving 
clear,  the  air  below  was  found  colder  than  that  above, 
sometimes  by  nine  or  ten  degrees.  In  the  fnonth  of 
June,  the  greatest  variations  took  place  from  the  nth 
to  the  15th,  and  from  the  25th  to  the  30th  }  and  at 
both  these  times  there  appeared  to  be  two  currents  of 
wind,  the  upper  from  the  south-west  and  the  lower 
from  the  north-east.  Sometimes  these  were  rendered 
visible  by  clouds,  in  different  strata,  moving  in  different 
directions ;  and  sometimes  by  clouds  moving  in  a  con- 
trary direction  to  a  very  sensible  current  of  air  below. 
On  cloudy  nights  the  lowest  thermometer  sometimes 
showed  the  heat  to  be  a  degree  or  two  greater  than  the 
upper  one  ;  but  in  the  day-time  the  heat  below  constant- 
ly exceeded  that  above  more  than  in  the  month  of  Oc- 
tober. 

To  determine  whether  the  nocturnal  refrigeration 
was  augmented  by  a  nearer  approach  to  the  earth,  two 
thermometers  were  placed  in  the  midst  of  an  open 
meadow,  on  the  bank  of  the  river  near  Canterbury. 
One  was  placed  on  the  ground,  and  the  other  only  six 
feet  above  it.  The  thermometer,  at  six  feet  distance 
from  the  ground,  agreed  nearly  with  the  former  at 
nine  feet  ^  but  the  nocturnal  variations  were  found  to 
correspond  entirely  with  the  clearness  or  the  cloudi- 
ness i>f  the  sky  ;  and  though  they  did  not  always  hap- 
pen in  proportion  to  their  respective  altitudes,  yet 
when  the  thermometers  differed  in  any  respect,  that 
on  the  ground  always  indicated  the  greatest  degree  of 
cold. 

The  difference  between  these  two  thermometers,  at 
the  small  distance  of  six  feet  from  each  other,  being 
found  no  less  than  three  deerees  and  a  half,  the  num- 
ber  of  thermometers  in  the  meadow  was  augmented  to 
four.  One  was  sunk  in  the  ground,  another  placed 
jnst  upon  it,  and  the  third  suspended  at  three  feet 
above  it.  Three  others  were  placed  on  a  rising  ground 
where  the  land  was  level  with  the  cathedral  tower, 
and  about  a  mile  distance  from  it.  One  of  these  was 
likewise  sunk  in  the  ground,  another  placed  just  upon 
it,  and  a  third  suspended  six  feet  above  it.  With  these 
■even  thermometers,  and  the  two  first  mentioned, 
which  were  placed  in  the  city,  he  continued  his  ob- 
servations for  20  days  ^  but  as  the  weather  happened 
to  be  cloudy  during  the  whole  of  that  space,  excepting 
for  seven  or  eight  days,  no  considerable  variation  hap- 
pened excepting  on  these  days.  The  result  of  the  ex- 
periments was,  that  the  cold  was  generally  greater  in 
the  valley  than  on  the  hillj  but  the  variations  between 
the  thermometers  on  the  ground  4ind  those  six  feet 
above  themi  were  often  as  great  on  the  hill  as  in  the 
▼alley. 

Thus  it  was  perceived  that  a  difference  of  tempera- 
"ture  took  place  at  the  distance  of  only  three  feet  from 
the  ground  j  but  the  length  of  the  thermometers  hi- 
therto made  use  of  rendered  it  impossible  to  make  any 
experiment '  at  a  smaller  distance.  Two  new  ones, 
therefore,  were  formed  by  bending  down  the  large 
tube,  the  body  or  bulb  of  the  thermometer^  to  a  ho- 
TiEontal  positioni  while  the  stem  remained  in  a  vertical 
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one ;  by  which  method  the  temperature  might  be  ob-  Atn*. 
served  to  the  distance  of  a  single  inch.  Sometimes,  in  tphere. 
clear  weather,  these  two  horizontal  thermometers  were 
placed  in  the  open  air,  one  within  an  inch  of  the 
ground,  and  the  other  nine  inches  above  it.  When 
the  variation  among  the  other  thermometers  was  consi- 
derable, a  difierence  was  likewise  perceived  between 
these ;  the  lower  one  sometimes  indicating  more  than 
two  degrees  less  heat  than  the  upper  one,  though  placed 
so  near  each  other. 

From  these  experiments,  Mr  Sex  concludes,  that  a  His  eraeli. 
greater  diminution  of  heat  frequently  takes  place  near*io°*  fnm 
the  earth  in  the  night-time  than  at  any  altitude  in  the^***  '^^' 
atmosphere  within  the  limits  of  his  inquiry,  that  is,  220"°^^ 
feet  from  the  ground  ^  and  at  such  times  the  greatest 
degrees  of  cold  are  always  met  with  nearest  the  surface 
of  the  earth. 

This  is  a  constant  and  regular  operation  of  nature 
under  certain  circumstances  and  dispositions  of  the  at- 
mosphere, and  takes  place  at  all  seasons  of  the  year ; 
and  this  difference  never  happens  in  any  considerable 
degree  but  when  the  air  is  still,  and  the  sky  perfectly 
unclouded.  •  The  moistest  vapour,  as  dews  and  fogs, 
did  not  at  all  impede,  but  rather  promote,  the  refrige- 
ration. In  very  severe  frosts,  when  the  air  frequently 
deposites  a  quantity  of  frozen  vapour,  it  is  commonly 
found  greatest ;  but  the  excess  of  heat  which  in  the 
day-time  was  found  at  the  lowest  station  in  summer,  di- 
minished in  winter  almost  to  nothing*  ^ 

It  bas  been  observed,  that  a  thermometer,  included  Mr  Dar- 
in a  receiver,  always  sinks  when  the  air  begins  to  be  ^**  <^- 
rarefied.     This  has  been  thought  to  arise,  not  from"??*^^ 
any  degree  of  cold  thus  produced,  but  from  the  sudden  ^^^^^^^^^ 
expansion  of  the  bulb  of  the  thermometer,  in  conse- the  nucfac. 
quence  of  the  removal  of  the  atmospherical  pressure  :tionofak. 
But  from  some  late  experiments  related,  Phil.  Trans, 
vol.  Ixxviii.  by  Mr  Darwin,  it  appears  that  the  atmo- 
sphere always  becomes  warm  by  compression,  and  cold 
by  dilatation  from  a  compressed  state.     These  experi- 
ments were, 

1.  The  blast  from  an  air-gun  was  repeatedly  thrown 
upon  the  bulb  of  a  thermometer,  and  it  uniformly 
sunk  it  about  two  degrees.  In  making  this  experi- 
ment, the  thermometer  was  firmly  fixed  against  a 
wail,  and  the  air-gun,  after  being  charged,  was  left 
for  an  hour  in  its  vicinity,  that  it  might  previously  lose 
the  heat  it  had  acquired  in  the  act  of  charging  j  the 
air  was  then  discharged  in  a  continued  stream  on  the 
bulb  of  the  thermometer,  with  the  effect  already  men- 
tioned. 

2.  A  thermometer  was  fixed  in  a  wooden  tube,  and 
so  applied  to  the  receiver  of  an  air-gun,  that,  on  dis- 
charging the  air  by  means  of  a  screw  pressing  on  the 
valve  of  the  receiver,  a  continued  stream  of  air,  at  the 
very  time  of  its  expansion,  passed  over  the  bulb  of  the 
thermometer.  This  experiment  was  four  times  repeat- 
ed, and  the  thermometer  uniformly  sunk  from  five  to 
seven  degrees.  .  During  the  time  of  condensation  there 
was  a  great  difference  in  the  heat,  as  perceived  by  the 
hand,  at  the  two  ends  of  the  condensing  syringe  :  that 
next  the  air-globe  was  almost  painful  to  touch }  and 
the  globe  itself  became  hotter  than  could  have  been 
expected  from  its  contact  with  the  syringe.  *'  Add 
to  this  (says  Mr  Darwin),  that  in  exploding  an  air- 
gun  the  stream  of  air  always  becomes  visible,  which  is 
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owing  to  the  cold  then  produced,  precipitating  the  va- 
pour it  contained  ;  and  if  this  stream  of  air  had  been 
previously  more  condensed,  or  in  greater  quantity,  so 
as  not  instantly  to  acquire  beat  from  the  common  at- 
mosphere in  its  vicinity,  it  would  probably  have  fallen 
in  snow. 

3.  A  thermometer  was  placed  in  the  receiver  of  an 
air-pump,  and  the  air  being  hastily  exhausted,  it  sunk 
t¥ro  or  three  degrees  j  but  after  some  minutes  regain- 
ed its  former  station.  The  experiment  was  repeated 
with  a  thermometer  open  at  the  top,  so  that  the  bulb 
could  not  be  affected  by  any  diminution  of  the  exter- 
nal pressure  \  but  the  result  was  the  same.  Both  du- 
ring exhaustion  and  re*admissioo  of  the  air  into  the  re- 
ceiver, a  steam  was  regularly  observed  to  be  condensed 
on  the  sides  of  the  glass ;  which,  in  both  cases,  was  in 
a  few^  minutes  re-absorbed,  and  which  appeared  to  be 
precipitated  by  being  deprived  of  its  heat  by  the  ex- 
panded air. 

4.  A  hole,  above  the  sixe  of  a  crow-quill,  was  bo- 
red into  a  large  air-vessel  placed  at  the  commencement 
of  the  principal  pipe  of  the  water-works  of  Derby. 
There  are  four  pumps  worked  by  a  water-wheel,  the 
water  of  which  is  first  thrown  into  the  lower  part  of 
this  air-vessel,  and  rises  from  thence  to  a  reservoir  about 
35  or  40  feet  above  the  level  ^  so  that  the  water  in  this 
vessel  is  constantly  in  a  state  of  compression.  Two 
thermometers  were  previously  suspended  on  the  leaden' 
air-vessel,  that  they  might  assume  the  temperature  of  it, 
and  as  soon  as  the  hole  above  mentioned  was  opened, 
had  their  bulbs  applied  to  the  stream  of  air  which  issued 
out ;  the  consequence  of  which  was,  that  the  mercury 
sunk  some  degrees  in  each.  This  sinking  of  the  mercury 
could  not  be  ascribed  to  any  evaporation  of  moisture 
from  their  surfaces,  as  it  was  seen  both  in  exhausting 
and  admitting  the  air  into  the  exhausted  receiver  men* 
tioned  in  the  last  experiment,  that  the  vapour  which 
it  previously  contained  was  deposited  during  its  ex« 
pansion. 

5.  There  is  a  curious  phenomenon  observed  in  the 
fountain  of  Hiero,  constructed  on  a  very  large  scale,  in 
the  Chemniscensian  mines  in  Hungary.  In  this  ma- 
chine the  air,  in  a  large  vessel,  is  compressed  by  a  co» 
luran  of  water  260  feet  high :  a  stop-cock  is  then 
opened :  and,  as  the  air  issues  with  great  vehemence, 
and  in  consequence  of  its  previous  condensation  be- 
comes immediately  much  expanded,  the  moistute  it 
contains  is  not  only  precipitated,  as  in  the  exhausted  re- 
ceiver above  mentioned,  but  falls  down  in  a  shower  of 
snow,  with  icicles  adhering  to  the  nose  of  the  cock.    See 

^  Phil.  Trans,  vol.  Hi. 

cooclm-  From  this  phenomenon,  as  well  as  the  four  expert- 
s  with  ments  above  related,  Mr  Darwin  thinks  '^  there  is  good 
reason  to  conclude,  that  in  all  circumstances  where  air 
is  mechanically  expanded,  it  becomes  capable  of  at- 
tracting the  fluid  matter  of  heat  from  other  bodies  in 
contact  with  it. 

'^  Now  (cqntinues  he),  as  the  vast  region  of  air 
which  surrounds  our  globe  is  perpetually  moving  along 
its  surface,  climbing  up  the  sides  of  mountains,  and  de- 
scending into  the  valleys ;  as  it  passes  along,  it  must  be 
perpetually  varying  the  degree  of  heat  according  to 
the  elevations  01  the  country  it  traverses :  for  in  rising 
to  the  summits  of  mountains,  it  becomes  expanded. 
Vol.  IU.  Part  L  t 


Atmo- 
sphtrre. 


ud  to 
1  oa  the- 
I  of 
ntaiai. 


having  so  much  of  the  pressure  of  the  superincumbent 
atmosphere  taken  away  j  and  when  thus  expanded,  it 
attracts  or  absorbs  heat  from  the  mountains  in  conti- 
guity with  it  ^  and,  when  it  descends  into  the  valleys, 
and  is  compressed  into  less  compass,  it  again  gives  out 
the  heat  it  has  acquired  to  the  bodies  it  comes  in  con- 
tact with.  The  same  thing  must  happen  to  the  higher 
regions  of  the  atmosphere,  which  are  regions  of  perpe- 
tual frost,  as  has  lately  been  discovered  by  the  aerial 
navigators.  When  large  districts  of  air,  from  the  lower 
parts  of  the  atmosphere,  are  raised  two  or  three  miles 
high,  they  become  so  much  expanded  by  the  gi*eat  di- 
minution of  the  pressure  over  them,  and  thence  become 
so  cold,  that  hail  or  snow  is  produced  by  the  precipita- 
tion of  the  vapour :  and  as  there  is,  in  these  high  re- 
gions of  the  atmosphere,  nothing  else  for  the  expanded 
air  to  acquire  heat  from  after  it  has  parted  with  its  va- 
pour, the  same  degree  of  cold  continues,  till  the  air,  on 
descending  to  the  earth,  acquires  its  former  state  of 
condensation  and  of  warmth. 

*'  The  Andes,  almost  under  the  line,  rests  its  base 
on  burning  sands  j  about  its  middle  height  is  a  most 
pleasant  and  temperate  climate  covering  an  extensive 
plain,  on  which  is  built  the  city  of  Quito  j  while  its 
forehead  is  encircled  with  eternal  snow,  perhaps  coeval 
with  the  mountain.  Yet,  according  to  the  accounts  of 
Don  Ulloa,  these  three  discordant  climates  seldom  en- 
croach much  upon  each  'otherV  territories.  The  hot 
winds  below,  if  they  ascend,  become  cooled  by  their 
expansion  }  and  hence  they  cannot  affect  the  snow  up- 
on the  summit  J  and  the  cold  winds  that  sweep  the 
summit,  become  condensed  as  they  descend,  and  of 
temperate  warmth  before  they  reach  the  fertile  plains 
pfQuito.'* 

Notwithstanding  all  these  explanations,  however,  se-Diffieultiei 
veral  very  considerable  difficulties  remain  with  regard  still  reuMia 
to  the  heat  and  cold  of  the  atmosphere.  That  warm^J|,^^  '"^ 
air  should  always  ascend  ^  and  thus,  when  the  source  of  ^ 
heat  is  taken  away  by  the  absence  of  the  sun,  that  the 
stratum  of  atmosphere  lying  immediately  next  to  the 
earth  should  be  somewhat  colder  than  that  which  lies  a 
little  farther  up  ^  is  not  at  all  to  be  wondered  at.  We 
have  an  example  somewhat  similar  to  this  in  the  pot- 
ter's kiln ;  where,  after  the  vessels  have  been  intensely 
heated  for  some  time,  and  the  fire  is  then  withdrawn, 
the  cooling  always  begins  at  bottom,  and  those  which 
stand  lowermost  will  often  be  quite  black,  while  all  the 
upper  part  of  the  furnace  and  the  vessels  next  to  it  are 
of  a  bright  red.  It  doth  not,  however,  appear  why 
such  degrees  of  cold  should  take  place  at  the  surface  of 
the  earth  as  we  sometimes  meet  with.  It  is,  besides, 
no  uncommon  thing  to  meet  with  large  strata  in  the 
upper  regions  of  the  atmosphere,  remarkable  for  their 
cold,  while  others  are  wanner  than  those  at  the  surface  : 
as  we  have  been  assured  by  the  testimony  of  several 
aerial  navigators.  It  is  abo  difficidt  to  see  why  the  air 
which  has  once  ascended,  and  become  rarefied  to  an 
extreme  degree,  should  aifterwards  descend  among  a 
denser  fluid  of  superior  gravity,  though  indeed  the 
atmospherical  currents  by  which  this  fluid  is  continual- 
ly  agitated  may  have  considerable  effect  in  this  way* 
See  the  article  Wikds* 

For  the  quantity  of  water  contained  in  the  atmo- 
sphere, see  the  articles  Htgromrkr,  Cu)UDS,  Va- 
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POUR,  &c.  For  the  ciiuse  of  the  elasticity  of  the  at- 
mosphere, see  Elasticity  ;  and  for  an  explanation  of 
its  various  operations,  see  Meteorology.  See  also 
the  articles  Atmometer,  Climatje,  Dew,  and  Me- 
teorology, in  the  Supplement. 

The  u^es  of  the  atmosphere  are  so  varioos,  that  it  is 
impossible  to  enumerate  them.  One  of  the  most  essen- 
tial is  its  power  of  giving  life  to  vegetables,  and  sup- 
porting that  of  all  animated  beings.  For  the  latter 
purpose,  however,  it  is  not  in  all  places  equally  pro- 
per :  we  sh>ill  therefore  conclude  this  article  with  some 
remarks  on 

The  Salubrity  of  t fie  ArMOSPBESS.'^The  air  on  the 
tops  of  mountains  is  generally  more  salubrious  than  that 
in  pits.  Dense  air  indeed  is  always  more  proper  for 
respiration  than  such  as  is  more  rare  \  yet  the  air  on 
mountains,  though  much  more  rare,  is  more  free  from 
phlogistic  vapours  than  that  of  pits.  Hence  it  has  been 
ibund,  that  people  can  live  very  well  on  the  tops  of 
mountains  where  the  barometer  sinks  to  15  or  16  inches. 
M.  de  Saussure,  in  his  journey  upon  the  Alps,  having 
observed  the  air  at  the  foot,  on  the  middle,  and  on  the 
summits  of  various  mountains,  observes,  that  the  air 
of  the  very  low  plains  seems  to  be  the  least  salubrious; 
that  the  air  of  very  high  mountains  is  neither  very  pure, 
nor,  upon  the  whole,  seems  so  fit  for  the  lives  of  men, 
as  that  of  a  certain  height  above  the  level  of  the  sea, 
which  he  estimates  to  be  about  200  or  30O  toises,  that 
is,  about  430  or  650  yai-ds. 

Dr  White,  in  the  68th  volume  of  the  Phil.  Trans. 
I^iving  an  account  of  his  experiments  on  air  made  at 
York,  says,  that  the  atmospherical  air  was  in  a  very 
bad  state,  and  indeed  in  the  worst  he  had  ever  obser- 
ved it,  the  13th  of  September  1777  ;  when  the  barome- 
ter stood  at  30.30,  the  thermometer  at  69* ;  the  wea- 
ther being  calm,  clear,  and  the  air  dry  and  sultry,  no 
rain  having  fallen  for  above  a  fortnight.  A  slight  shock 
of  an  earthquake  was  perceived  that  day. 

The  air  of  a  bed-room  at  various  times,  viz.  at  night, 
and  in  the  morning  after  sleeping  in  it,  has  been  exa- 
mined by  various  persons ;  and  it  has  been  generally 
fiiund,  that  after  sleeping  in  it  the  air  is  less  pure  than 
at  any  other  time.  The  air  of  privies,  even  in  calm 
weather,  has  not  been  found  to  be  so  much  phlogisti- 
oated  as  might  have  been  expected,  notwithstanding  its 
disagreeable  smell. 

From  this  and  other  observations,  St  is  thought  that 
the  exhalations  of  human  excrements  are  very  little  if 
at  all  injurious,  except  when  they  become  putrid,  or 
proceed  from  a  diseased  body ;  in  which  case  they  in- 
fect the  air  very  quickly. 

Dr  Ingenhousz,  soon  after  he  left  London,  sent  an 
account  of  his  experiments  made  in  the  year  1779  up- 
on the  purity  of  the  air  at  sea  and  other  parts  ;  which 
account  was  read  at  the  Royal  Society  the  24th  of  A- 
pril  1780,  and  inserted  in  the  70th  vol.  of  the  Phil. 
Trans.  His  first  observations  were  made  on  board  a 
vessel  in  the  month  of  the  Thames,  between  Sheemess 
and  Margate,  where  he  found  that  the  air  was  purer 
than  any  other  sort  of  common  air  he  had  met  with  be- 
fbre.  He  found  that  the  sea-air  taken  farther  from 
the  land,  viz.  between  the  English  toast  and  Ostend, 
was  not  so  pure  as  that  tried  before  ;  yet  this  inferior 
pnrity  seems  not  to  tak^e  place  always.  The  Doctor^s 
geuend  observations,  dediieed  from  his  numerous  expe- 
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riments,  are,  '*  That  the  air  at  sea  and  close  to  it,  is  AtB». 
in  general  purer,  and  fitter  for  animal  life,  than  the  iplKre. 
sir  on  the  land,  though  it  seems  to  be  subject  to  some 
ioconsintency  in  its  degree  of  purity  with  that  of  the 
land  :  That  probably  the  air  will  be  found  in  gene- 
ral much  purer  far  from  the  land  than  near  the  shore, 
the  former  being  never  subject  to  be  mixed  with  land 
air.'» 

The  Doctor  in  the  same  paper  transcribes  a  journal 
of  experiments,  showing  the  degree  of  purity  of  the 
atmosphere  in  various  places,  and  under  different  cir- 
cumstances ;  which  we  shall  insert  here  in  an  abridged 
manner. 

The  method  used  in  those  experiments  was  to  in-HiijMna| 
trodnce  one  measure  of  common  air  into  the  endiome-of'tkepui. 
ter  tube,  and  then  one  measure  of  nitrous  air.    The  ^^^^-^^ 
ment  that  these  two  sorts  of  elastic  fluids  came  into  con-jJ^T^**^ 
tact,  he  agitated  th«  tube  in  the  water-trough,  and  then 
measured  the  diminution,  expressing  it  by  hundredth 
parts  of  a  measure  ;  thns,  when  he  says,  that  such  air 
was  found  to  be  130,  it  signifies,  that  after  mixing  one 
measure  of  it  with  one  of  nitrous  air,  the  whole  mixed 
and  diminished  quantity  was  130  hundredths  of  a  mea- 
sure, viz.  one  measure  and  30  hundredths  of  a  measure 
more. 

"  The  different  degrees  of  salubrity  of  the  atmo- 
sphere, as  I  found  it  in  general  in  my  country  bouse  at 
Southal-Green,  ten  miles  from  London,  from  June  to 
September,  lay  between  103  and  109.  I  was  surprised 
when,  upon  my  return  to  town  to  my  former  lodgings 
in  Pall  Mall  Court,  I  found  the  common  air  purer  in 
general  in  October  than  I  used  to  find  it  in  the  middle 
of  summer  in  the  country  j  for  on  the  2 2d  of  October, 
at  nine'oVlock  in  the  morning,  the  weather  being  fair 
and  frosty,  I  found  that  one  measure  of  common  air, 
and  one  of  nitrous  air,  occupied  100  subdiviiiious  in  the 
glass-tube,  or  exactly  one  measure.  That  very  day,  at 
two  o^clock  in  the  afternoon  (it  being  then  rainy  wea- 
ther), the  air  was  somewhat  altered  for  the  worse.  It 
gave  102.  October  the  23d,  it  being  rainy  weather, 
the  air  gave  102.  October  the  24th,  the  weather  be- 
ing Serene,  the  air  at  nine  oVlock  in  the  morning  gave 
100.  October  the  25tb,  the  sky  being  cloudy  at  XX 
oVlock  in  the  nioming,  the  air  gave  io'2.  At  ix 
o'clock  at  night,  from  five  different  trials,  it  gave  105. 
October  the  26th,  the  weather  being  very  dark  and 
rainy,  the  air  gave  105,  as  before.^' 

The  air  at  Ostend  was  found  by  the  Doctor  to  be . 
generally  very  good,  giving  between  94  and  98.     At 
Bruges,  the  air  taken  at  seven  o'clock  at  night  gave 
103.     November  the  8th,  the  air  at  Ghent  at  three  in 
the  afternoon  gave  103. 

November  the  1 2th,  the  air  of  Brussels  at  seven 
o'clock  P.  M.  gave  loj^.  The  next  day,  the  air  of 
the  lower  part  of  the  same  city  gave  106  }  that  of  the 
highest  appeared  to  be  purer,  as  it  gave  104 :  which 
agrees  with  the  common  popular  observation.  Novem- 
ber the  14th,  both  the  air  of  the  highest  and  that  of 
the  lowest  part  of  the  city  appeared  to  be  of  the  same 
goodness,  giving  103.     The  weather  was  frosty. 

November  the  2  2d,  the  air  of  Antwerp  in  the  even- 
ing gave  1097 ;  the  weather  being  rainy,  damp,  and 
cold.  November  the  23d,  the  air  of  Breda  gave  xo6. 
The  next  day  about  11  o'clock  the  air  gave  102 }  the 
w^eather  being  fair,  cold|  and  incltning  to  frost.     At 
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•even  o*e1ock  St  gave  toj.  Next  day,  being  tbe  25tfa, 
the  air  gave  X04 }  the  weather  being  cold  and  rainy* 
The  26th  it  gave  X03  ^  tbe  weather  being  very  rainy, 
coldy  and  stormy.  November  tbe  27 tb,  the  air  at  the 
Moordyke  close  to  the  water  gave  ioIt  ^  the  weather 
being  hlr  and  cold,  but  not  frosty.  This  spot  is  rec- 
koned very  healthy.  November  the  28th,  the  air  of 
Rotterdam  gave  103^  the  weather  being  rainy  and  cold. 
November  the  29th,  the  air  of  Delft  gave  103  j  the 
weather  being  stormy  and  rainy. 

November  the  30th,  the  air  of  the  Hague  gave  104^ 
the  weather  being  cold,  and  the  wind  northerly.  The 
first  of  December  the  weather  underwent  a  sudden 
change }  the  wind  becoming  southerly  and  stormy,  and 
the  atnoosphere  becoming  very  hot.  The  day  after, 
Fahrenheit's  thermometer  stood  at  54^ ;  and  the  com- 
mon air  being  repeatedly  and  accurately  tried  gave 
116  9  and  that  preserved  in  a  glass  phial  from  the  pre- 
ceding day  gave  11^9  and  that  gathered  close  to  the 
tea  gave  115. 

December  the  4th,  tbe  air  of  Amsterdam  gave  103  ^ 
the  weather  being  rainy,  windy,  and  cold.  The  day 
mfter,  the  weather  continuing  nearly  the  same,  the  air 
gave  102.  December  the  lOth,  the  air  of  Aotterdam^ 
gave  loi  ^  the  weather  being  rainy.  December  the 
1 2th,  being  in  the  middle  of  tbe  water  between  Dort 
and  the  Moordyke,  the  air  gave  109  ;  the  weather  be- 
ing remarkably  dark,  rainy,  and  windy.  December 
the  13th,  the  air  of  Breda  in  the  morning  gave  109; 
the  weather  continuing  as  tbe  day  before.  And  in  the 
afternoon,  the  air  gave  1064 ;  the  weather  having 
cleared  up.  December  the  i6th,  the  air  of  the  lower 
part  of  the  city  of  Antwerp  gave  105,  that  of  the 
higher  part  104  >  the  weather  being  rain j  and  tempe- 
rate. December  the  17th,  the  air  of  Antwerp  gave 
107  J  the  weather  continuing  nearly  as  in  the  preced- 
ing day.  December  the  loth,  the  air  of  Brussels  gave 
109;  the  weather  being  rainy,  windy,  and  rather  warm. 
December  the  sist,  the  air  of  Brussels  gave  106  y  the 
weather  being  dry  and  cold.  The  next  day  the  air  and 
the  weather  continued  the  same.  December  the  23d, 
the  air  of  Mons  gave  104 ;  the  weather  being  rainy 
and  cold-  December  the  24th,  the  air  near  Bouchain 
gave  104^  }  the  weather  being  cloudy  and  cold.  De- 
cember the  25th,  the  air  of  Peronne  gave  102^;  the 
weather  being  frosty.  December  the  26th,  the  air  of 
Cuvilli  gave  103*,  the  weather  frosty.-  December  the 
27th,  the  air  of  Senlis  gave  102^;  the  weather  frosty. 
December  the  29th,  the  air  of  Paris  gave  103  ;  the 
weather  frosty.  1780,  January  the  8th,  the  air  of  Paris 
gave  100;  the  weather  frosty.  January  the  13th,  the 
air  of  Paris  gave  98  ^  hard  frost. 

Thus  far  with  Dr  IngenbouszS  observations.  His 
th  which  apparatus  was  a  very  portable  one,  made  by  Mr  Mar- 
experi-  ^j^^^  which  in  realitv  is  the  eudiometer-tube  and  mea- 
j^  sure  as  used  by  Mr  Fontana  before  he  made  his  last  im- 

provement. **  Tbe  whole  of  this  apparatus  (sajs  Dr 
Ingenhousz)  was  packed  up  in  a  box  about  ten  inches 
long,  five  brodd,  and  three  and  a  half  high.  The  glass- 
tube  or  great  measure,  which  was  16  inches  long,  and 
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divided  into  two  sepBrate  pieces,  lay  in  a  small  compass, 
and  could  be  pot  together  by  brass  screws  adapted  to 
the  divided  extremities.  Instead  of  a  water  trough, 
such  as  is  used  commonly,  I  made  use  of  a  small  round 
wooden  tub,*^  &c. 

The  abb^  Fontana,  who  has  made  a  great  number  of  Fontuoft't 
very  accurate  experiments  upon  this  subject,  gives  his^P^i^j^o* 
opinion  in  the  following  words  :  **  I  have  not  the  least  ?**  ^  * 
hesitation  in  asserting,  that  the  experiments  made  to 
ascertain  the  salubrity  of  tbe  atmospherical  air  in  vari- 
ous places  in  diiferent  countries  and  situations,  men- 
tioned by  several  authors,  are  not  to  be  depended  up- 
on \  because  the  method  they  used  was  far  from  being 
exact  (a),  the  elements  or  ingredients  for  the  experi- 
ment were  unknown  and  uncertain,  and  the  results  very 
different  from  one  another. 

"  When  all  the  errors  are  corrected,  it  will  be  found 
that  the  difference  between  the  air  of  one  country  and 
that  of  another,  at  different  times,  is  much  less  than 
what  is  commonly  believed  $  and  that  the  great  differ- 
ences found  by  various  observers  are  owing  to  the  fal- 
lacious effects  of  uncertain  methods.  This  I  advance 
from  experience  ^  for  I  was  in  the  same  error.  I  found 
very  great  differences  between  the  results  of  the  expe- 
riments of  this  nature  which  ought  to  have  been  simi- 
lar 'y  which  diversities  I  attributed  to  myeelf,  rather 
than  to  the  method  I  then  used.  At  Paris  I  examined 
the  air  of  different  places  at  the  same  time,  and  espe- 
cially of  those  situations  where  it  was  most  probable  to 
meet  with  infected  air,  because  those  places  abounded 
with  putrid  substances  and  impure  exhalations ;  but  the 
differences  I  observed  were  very  small,  and  much  less 
than  what  could  have  beeu  suspected,  for  they  hardly 
arrived  at  oue-fiftieth  of  the  air  in  the  tube.  Having 
taken  the  air  of  the  hill  called  Mount  Valen'an,  at  the 
height  of  about  500  feet  above  the  level  of  Paris,  and 
compared  it  with  the  air  of  Paris  taken  at  the  same 
time,  and  treated  alike,  I  found  the  former  to  be  hardly 
one-thirtieth  better  than  the  latter. 

**  In  London  I  have  observed  almost  the  same.  The 
air  of  Islington  and  that  of  London  suffered  an  equal 
diminution  by  the  mixture  of  nitrons  air ;  yet  the  air 
of  Islington  is  esteemed  to  be  much  better.  I  have  ex- 
amined the  air  of  London  taken  at  different  heights 
(for  instance,  in  the  street,  at  the  second  floor,  and  at 
the  top  of  the  adjoining  houses),  and  have  found  it  tb 
be  of  the  same  quality.  Having  taken  the  air  at  the 
iron  gallery  of  St  PauPs  cupola,  at  the  height  of  313 
feet  above  the  ground,  and  likewise  the  air  of  the  stone 
gallery,  which  is  202  feet  below  the  other  ;  and  having 
compared  these  two  quantities  of  air  with  that  of  the 
street  adjoining,  I  found  that  there  was  scarce  any  sen- 
sible difference  between  them,  although  taken  at  such 
different  heights. 

'*  In  this  experiment  a  circumstance  is  to  be  consi- 
dered, which  must  have  contributed  to  render  the 
above-mentioned  differences  more  sensible  :  that  is,  the 
agitation  of  the  air  of'  the  cupola  ^  for  there  was  felt 
a  pretty  brisk  wind  upon  it,  which  I  observed  to  be 
stronger  and  stronger  the  higher  I  ascended  3  whereas 
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(a)  It  is  plaiu  that  Dr  Ingenhousz*s  method  is  not  implied  in  this  remark  ^  since  the  Doctor^s  experiments 
Were  made  long  after,  and  the  method  used  by  him  was  properly  that  of  Mr  Fontana. 
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Atmo-  in  the  street,  and  indeed  In  all  tbe  streets  I  passed 
sphere,  tb  rough,  there  was  no  sensible  wind  to  be  felt.  This 
experiment  was  made  at  fbor  in  the  afternoon,  the  wea- 
ther being  clear.  The  quicksilver  in  tbe  barometer 
at  that  time  was  28,6  inches  high,  and  Fahrenheit's 
thermometer  stood  at  54*-** 

A  few  lines  after,  Mr  Fontana  proceeds  thns ; 
**  From  this  we  clearly  see,  how  little  the  experiments 
hitherto  published  about  the  differences  of  common  air 
are  to  be  depended  upon.  In  general,  I  fitid  that  the 
air  changes  from  one  time  to  another :  so  that  the  dif- 
ferences between  them  are  far  greater  than  those  of  the 
airs  of  different  countries  or  different  heights.  For 
instance,  I  have  found  that  the  air  of  London  in  the 
months  of  September,  October,  and  November,  1778, 
when  treated  with  the  nitrous  air,  gave  II,  I,  1,90,  and 
II,  II,  2,25,  which  is  a  mean  result  of  many  experi- 
ments which  differed  very  little  from  each  other.  The 
26th  day  of  November  last,  I  found  the  air,  for  the  first 
time,  much  better,*,  for  it  gave  II,  I,  i,8c,  and  II,  II, 
2,20;  but  the  14th  of  February  1779,  the  air  gave 
II,  I,  1,69  and  II,  II,  2,21  J  from  whence  it  appears, 
that  the  air  of  this  I4tb  of  February  was  better  than 
it  had  been  six  months  before.  There  can  be  no 
doubt  of  the  accuracy  of  the  ezperiments,  because  I 
compared  the  air  taken  at  different  times  with  that 
which  I  had  first  used  in  the  month  of  September,  and 
which  I  had  preserved  in  dry  glass  bottles  accurately 
stopped." 

This  difference  in  the  purity  of  the  air  at  different 
times,  Mr  Fontana  farther  remarks,  is  much  greater 
than  the  difference  between  the  air  of  the  different 
places  observed  by  him:  notwithstanding  this  great 
change,  as  he  observed,  and  as  he  was  informed  by  va- 
rious persons,  no  particular  change  of  health  in  the 
generality  of  people,  or  facility  of  breathing,  was  per- 
ceived. 

Mr  Fontana  lastly  concludes  with  observing,  that 
**  Nature  is  not  so  partial  as  we  commonly  believe. 
She  has  not  only  given  us  an  air  almost  equally  good 
everywhere  at  every  time,  but  has  allowed  us  a  cer- 
tain latitude,  or  a  power  of  living  and  being  in  health 
in  qualities  of  air  which  differ  to  a  certain  degree.  By 
this  I  do  not  mean  to  deny  the  existence  of  certain 
kinds  of  noxious  air  in  some  particular  places )  but  on- 
ly say,  that  in  general  the  air  is  good  everywhere,  and 
that  the  small  differences  are  not  to  be  feared  so  much 
as  some  people  would  make  ns  believe.  Nor  do  I  mean 
to  speak  here  of  some  vapours  and  other  bodies  which 
are  accidentally  joined  to  the  common  air  in  particular 
places,  but  do  not  change  its  nature  and  intrinsical 
property.  This  state  of  the  air  cannot  be  known  by 
the  test  of  nitrous  air  ^  and  those  vapours  are  to  be 
considered  in  the  same  manner  as  we  should  consider  so 
many  particles  of  arsenic  swimming  in  the  atmosphere. 
In  this  case  it  is  the  arsenic,  and  not  the  degenerated 
air,  that  would  kill  the  animals  who  ventured  to 
breathe  it." 

ATOCK,  the  capital  of  a  province  of  the  same 
name  in  the  north-western  part  of  Hindostan.  It  is 
supposed  to  be  the  Taxila  of  the  Greeks,  and  tbe  place 
where  Alexander,  Tamerlane,  and  Nadir  Shah  crossed 
the  Indus.  Formerly  nobody  was  permitted  to  enter 
the  fortress  without  a  passport  from  the  Mogul  hiro- 
•elf.    £•  Long.  71.  55.  N.  Lat.  33.  59. 
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ATOM,  in  Philo9ophy^  a  particle  of  matter,  so  mi- 
nute, as  to  admit  of  no  division.  Atoms  are  the  mi- 
nima  natura^  and  are  conceived  as  the  first  principles 
or  component  parts  of  all  physical  magrnitnde. 

ATOMICAL  rHiLOSOPHT,  or  the  doctrine  of 
atoms,  a  system  which,  from  the  hypothesis  that  atoms 
are  endued  with  gravity  and  motion,  accounted  for  the 
origin  and  formation  of  things.  This  philosophy  was 
first  broached  by  Moschus,  some  time  before  the  Tro- 
jan war ;  but  was  much  cultivated  and  improved  by 
Epicurus  'y  whence  it  is  denominated  the  Epicurean 
Philosophy,     See  £picur|EAK. 

ATOMIC  THEORY,  a  new  species  of  philosophy, 
lately  introduced  into  chemistry,  to  explain  the  combi- 
nations of  bodies.  See  Atomic  theory,  Supplement. 

ATONEMENT.    See  Expiation. 

ATONY,  in  Medicinej  a  defect  of  tone  or  tension, 
or  a  laxity  or  debility  of  the  solids  of  the  body. 

ATOOI,  one  of  the  Sandwich  islands,  situated  in 
W.  Long.  160.  20.  N.  Lat.  2i.  57.  Towards  the 
north-east  and  north-west,  the  face  of  the  country  is 
rugged  and  broken  ^  but  to  the  southward  it  is  more 
even.  The  hills  rise  from  the  sea-side  with  a  gentle 
acclivity,  and  at  a  little  distance  back  are  covered  with 
wood.  Its  produce  is  the  same  with  that  of  the  other  • 
islands  of  this  cluster  ^  but  its  inhabitants  greatly  ex- 
cel the  people  of  all  the  neighbouring  islands  in  the 
management  of  their  plantations.  In  the  low  grounds, 
contiguous  to  the  bay  wherein  our  navigators  *  anchor- *CiM^*f 
ed,  these  plantations  were  regularly  divided  by  deep^^yH** 
ditches  ^  the  fences  were  formed  with  a  neatness  ap- 
proaching to  elegance  $  and  the  roads  through  them 
were  finished  in  such  a  manner  as  would  have  reflected 
credit  even  on  an  European  engineer. 

The  island  is  about  30  miles  in  length.  The  read, 
or  anchoring  place,  which  our  vessels  occupied,  is 
on  the  south-west  side  of  the  island,  about  two  leagues 
from  the  west  end,  iNsfore  a  village  named  Wymo€U 
This  road  is  somewhat  exposed  to  the  trade  wind ;  not- 
withstanding which  defect,  it  is  far  from  being  a  had 
station,  and  greatly  superior  to  those  which  necessity 
continually  obliges  ships  to  use,  in  countries  where  the 
winds  are  not  only  more  variable  but  more  boisterous ; 
as  at  Madeira,  Teneriffe,  the  Azores,  &c.  The  land- 
ing too  is  not  so  difficult  as  at  most  of  those  places  ^ 
and,  unless  in  very  bad  weather,  is  always  practi- 
cable. The  water  in  the  neighbourhood  is  excellent, 
and  may  be  conveyed  with  ease  to  the  boats.  But  no 
wood  can  be  cut  at  any  convenient  distance,  unless  tbe 
islanders  could  be  prevailed  upon  to  part  with  the  few 
etooa  trees  (cardia  sebestina)  that  grow  about  their  vil- 
lages,  or  a  species  called  d^oe  doee^  which  grows  farther 
up  the  country.  The  ground  from  the  wooded  part 
to  the  sea,  is  covered  with  an  excellent  kind  of  grass, 
about  two  feet  in  height,  which  sometimes  grows  in 
tufts,  and  appeared  capable  of  being  converted  into 
abundant  crops  of  fine  hay.  But  on  this  extensive  space 
not  even  a  shrub  grows  naturally. 

Besides  tare,  the  sweet  potato,  and  other  similar 
vefretables  used  by  our  crews  as  refreshments,  among 
which  were  at  least  five  or  six  varieties  of  plantains, 
the  island  produces  bread  fruit  j  which,  however,  seems 
to  be  scarce.  There  are  also  a  few  cocoa  palms ;  some 
yams ;  the  kappe  of  the  Friendly  islands,  or  Virginian 
arum  ^   the  etooa  tree^  and  odoriferous  gardenia,  or 
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cape  jasmine.  Our  p«aple  also  met  wltH  several  trees  of 
the  dooe  dooe,  that  bear  the  oily  nats,  which  are  stuck 
npon  a  kind  of  skewer  and  made  use  of  as  candles.  There 
is  a  species  of  sida,  or  Indian  mallow  j  also  the  morinda 
citrifolia,  which  is  here  called  none  ;  a  species  of  con- 
▼olvolas  *y  the  ava  or  intoxicating  pepper,  besides  great 
quantities  of  gourds.  These  last  grow  to  a  very  large 
size,  and  are  of  a  remarkable  variety  of  shapes,  which 
areperhaps  the  eflPect  of  art.  / 

The  scarlet  birds,  which  were  brought  for  sale,  were 
never  met  with  alive  \  but  one  small  one  was  seen,  about 
the  size  of  a  canary  bird,  of  a  deep  crimson  colonrj  also 
a  large  owl,  two  brown  hawks  or  kites,  and  a  wild  duck. 
Other  birds  were  mentioned  by  the  natives  j  among 
which  were  the  otoo  or  bluish  heron,  and  the  torata,  a 
tort  of  whimbrel.  It  is  probable  that  the  species  of  birds 
are  onmerous,  if  we  may  judge  by  the  quantity  of  fine 
yellow,  green,  and  small  velvet-like  blackish  feathers, 
used  npon  the  cloaks  and  other  ornaments  worn  by  these 
people.  Fish,  and  other  productions  of  the  sea,  were, 
to  appearance,  not  various.  The  only  tame  or  domes* 
tic  animals  found  here  were  hogs,  dogs,  and  fowls, 
which  were  all  of  the  same  kind  that  had  been  met  with 
at  the  islands  of  the  South  Pacific.  There  were  also 
•mall  lizards,  and  some  rats. 

The  inhabitants  of  Atooi  are  of  the  middle  size,  and 
in  general  stoutly  made.  They  are  neither  remarkable 
for  a  beautiful  shape  nor  for  striking  features.  Their 
visage,  particularly  that  of  the  women,  is  sometimes 
round,  but  others  have  it  long  \  nor  can  it  justly  be 
said,  that  they  are  distinguished  as  a  nation  by  any 
general  cast  of  countenance.  Their  complexion  is 
nearly  of  a  nut-brown  )  but  some  individuals  are  of  a 
darker  hue.  They  are  far  from  being  ugly,  and  have 
to  all  appearance  few  natural  deformities  of  any  kind. 
Their  skin  is  not  very  soft  nor  shining  \  but  their  eyes 
and  teeth  are,  for  the  most  part,  pretty  good.  Their 
hair  in  general  is  straight  \  and  though  its  natural  co- 
lour is  usually  black,  they  stain  it,  as  at  the  Friendly 
and  other  islands.  They  are  active,  vigorous,  and  most 
expert  swimmers  \  leaving  their  canoes  upon  the  most 
frivolous  occasion,  diving  under  them,  and  swimming 
to  others,  though  at  a  considerable  distance.  Women, 
with  infants  at  their  breast,  when  the  surf  was  so  high 
as  to  prevent  their  landing  in  the  canoes,  frequently 
leaped  overboard,  and  swam  to  the  shore,  frequently 
endangering  their  little  ones.  They  appeared  to  be  of 
a  frank,  cheerful  disposition  \  and  are  equally  free  from 
the  fiekle  levity  which  chaiacterizes  the  inhabitants  of 
Otaheite,  and  the  sedate  cast  which  is  observable  among 
many  of  tho.^e  of  Tongataboo.  They  seem  to  culti* 
vate  a  sociable  intercourse  with  each  other ;  and  ex<^ 
cept  the  propensity  to  thieving,  which  is  as  it  were  in- 
nate in  most  of  the  people  in  those  seas,  they  appeared 
extremely  friendly.  It  was  pleasing  to  observe  with 
^  what  affection  the  women  managed  their  infants,  and 
with  what  alacrity  the  men  contributed  their  assistance 
in  such  a  tender  office  ;  thus  distinguishing  themselves 
from  thbse  savages  who  consider  a  wife  and  child  as 
things  rather  necessary  than  desirable  or  worthy  of 
their  regard  and  esteem.  From  the  numbers  that  were 
seen  assembled  at  every  village  in  coasting  along,  it  was 
conjectured  that  the  inhabitants  of  this  island  are  pretty 
numerous.  Including  the  straggling  houses,  it  was 
computed  that  there  might  perhaps  be^  in  the  whole  island. 
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sixty  such  villages  as  that  near  which  oar  ships  an*'     At^oi 
chored;  and  allowing  five  persons  to  each  house,  there        0 
would  be  in  every  village,  five  hundred,  or  thirty  thoo-  AtiebatU.^ 
sand  upon  the  island.     This  number  is  by  no  means 
exaggerated  \  for  there  were  sometimes  three  thousand 
people  at  least  collected  upon  the  beach,  when  it  conld' 
not  be  supposed  that  above  a  tenth  part  of  the  natives 
were  present. 

ATRA  BiLis,  Black  Bile,  or  Melakchoi.y* 
According  to  the  ancients  it  hath  a  twofold  origin : 
ist,  From  the  grosser  parts  of  the  blood,  and  this  they 
called  the  melancholy  Juivwur,     2d,  From  yellow  bile 
being  highly  concocted.     Dr  Ferceival,  in  his  Essays 
Med.  and  £xp.  suggests,  that  it  is  the  gall  rendered 
acrid  by  a  stagnation  in  the  gall-bladder,  and-  rendered 
viscid  by  the  absorption  of  its  fluid  parts.     Bile  in  this 
state  discharged  into  the  duodenum,  occasions  onlvsrsai 
disturbance  and  disorder  until  it  is  evacuated:  it  og->  • 
casions  violent  vomiting,  or  purging,  or  both  j  and  pre- 
vious to  this  the  pulse  is  quick,  the  head  aches,  a  deli*> 
rium  comes  on,  a  hiccough,  intense  thirst,  inward  heat,  , 
and  a  fetid  breath.     Some  describe  this  kind. of  bile  as 
being  acid,  harsh,   corroding,   and  .  when   poured  on 
the  ground,  bubbling  up  and  raising  the  earth  after 
the  manner  of  a  ferment.     Dr  Percival  says,  that  by 
the  use  of  the  infus*  sena  Itmon.  warmed  with  the  iinctm . 
columt.  he  had  checked  the  vomitings  occasioned  by. 
this  matter. 

Atra  dies,  in  antiquity,  denotes  a^ta/ d(0y  where* - 
on  the  Romans  received  some  memorable  defeat.     The  - 
word   literally   imports  a  black  day ;  a  denomination 
taken  from  the  colour  which  is  the  emblem  of  deatb  • 
and  mourning.     Whence  the  Thracians  had  a  custom  < 
of  marking  all  their  happy  days  with  white  stones  or 
calculi,  and  their  unhappy   days   with  black   ones; 
which  they  cast,  at  the  close  of  each  day.  Into  an  urn.  . 
At  the  person's  death  the  stones  were  taken  out  \  and 
from  a  comparison  of  the  numbers  of  each  complexion, 
a  judgment  was  made  of  the  felicity  or  infelicity  of  ' 
his  course  of  life.     The  dies  atra  or  airi  were  after- 
wards denominated  nefasH  and  posteri*     Such  in  parti* 
cular  was  the  day -when  the  tribunes  were  defeated  by 
the  Gauls  at  the. river  Allia,  and  lost  the  city;  also  • 
that  whereon  the  battle  of  Cannse  was  fought  \  and .  se* 
veral  others  marked  in  the  Boman  calendar,  as  a<nr  or  * 
unfortunate^ 

ATRACTTLIS,  Distaff  Thistle.  See  Botant  / 

Index, 

.  ATR^TI,  in  Medicine^  infants  having  no  perfo* 
ration  in  the  anus,  or  persons  imperforated  in  the  vagina  & 
or  urethra. 

ATR  AGENE.    See  Botakt  Indem. 

ATRAPHAXIS.    See  Botakt  Indes.  . 

ATREBATII,  a  people  of  Britain,  seated  next  ? 
to  the  Bibroci,  in  part  of  Berkshire  and  part  of  Ox-  - 
fordshire.  This  was  one  of  those  Belgic  colonies  which 
had  come  out  of  Gaul  into  Britain,  and  there  retained  > 
their  ancient  name.  For  the  Atrebatii  were  a  tribe  - 
of  the  Belgae,  who  inhabited  the  pountry  which  is  ^ 
now  called  ^rtois..  They  are  mentioned  by  Caesar* 
among  the  nations  which  composed  the  Belgic,  conic*.  • 
deracy  against  him:  and  the  quota  of  troops. ^vhicfti  > 
they  engaged  to  furnish  on  that  occasion  was.rj^ooo*  . 
Comius  of  Arras  was  a  king  or  chieftain  among  the, 
Atrebatii  in  Gaul  in  Csesar^s  time ;  and  he  seems  to  « 
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Atrtbatii  h^te  possessed  some  authorit  j,  or  at  least  some  ioAaencet 
over  oar  Atrebatii  in  Britaio  ^  for  be  was  sent  by  Csesar 
to  persuade  them  to  subroission.  Tbis  circumstance 
makes  it  probable  that  this  colony  of  the  Atrebatii  had 
not  been  settled  in  Britain  very  long  before  that  time. 
The  Atrebatii  were  among  those  British  tribes  which 
submitted  to  Cassar  t  nor  do  we  bear  of  any  remarkable 
resistance  they  made  against  the  Koroans  at  their  next 
invasion  under  Claudius.  It  is  indeed  probable,  that 
before  the  time  of  this  second  invasion  they  had  been 
subdued  by  some  of  the  neighbouring  states,  perhaps  by 
the  powerful  nation  of  tlie  Cattivellauni,  which  may  be 
the  reason  they  are  so  little  mentioned  in  history.  Cal- 
liva  Atrebatum,  mentioned  in  the  seventh,  t^velfth, 
thirteenth,  and  fourteenth  Itinera  of  Antoninus,  and 
called  by  Ptolemy  Calcula^  seems  to  have  been  the  ca- 
pital of  the  Atrebatii  *,  though  our  antiquaries  differ  in 
their  sentiments  about  the  situation  of  this  ancient  city, 
Some  of  them  placing  it  at  Wallingford,  and  others  at 
Ilchester. 

ATHEUS,  in  fabulous  history,  the  son  of  Pelopsand 
Hippodamia,  and  the  father  of  Agamemnon  and  Mene- 
laus,  is  supposed  to  have  been  king  of  Mycenae  and  Ar- 
gos  about  1228  years  before  the  Christian  era.  He 
drove  his  brother  Thyestes  from  court,  for  having  a  cri- 
minal commerce  with  i^rope  his  wife  :  but  understand- 
ing that  he  had  had  two  children  by  her,  he  sent  for 
him  again,  and  made  him  eat  them ;  at  which  horrid 
action,  the  sun,  it  is  said,  withdrew  his  light. 

ATRI,  a  town  of  Italy,  in  the  farther  Abruzzo,  in 
the  kingdom  of  Naples,  with  the  title  of  a  duchy  ;  it 
is  the  see  of  a  bishop,  and  is  seated  on  a  craggy  moun- 
tain, four  miles  from  the  Adriatic  sea.  £•  Long.  13.8. 
N.  Lat.  42.  45. 

ATRIENSES,  in  antiquity,  a  kind  of  servants  or 
officers  rn  the  great  families  at  Rome,  who  had  the 
care  and  •  inspection  of  the  atriae  and  the  things  lodged 
therein. 

These  are  otherwise  called  atriarii,  though  some  make 
a  distinction  between  atrienses  and  atriarii;  suggesting 
that  the  latter  were  an  inferior  order  of  servants,  per- 
haps assistants  of  the  atrienses,  and  employed  in  the 
more  servile  offices  of  the  atrium,  as  to  attend  at  the 
door,  sweep  the  area,  &c. 

The  atrienses  are  represented  as  servants  of  authority 
and  command  over  the  rest :  they  acted  as  procurators, 
or  agents,  of  their  master,  in  selling  his  goods,  &c.  To 
their  care  were  committed  the  statues  and  images  of  the 
master^s  ancestors,  &c.  which  were  placed  round  the 
atrium  \  and  which  they  carried  in  procession  at  fune- 
rals, &c. 

In  die  villas,  or  country  houses,  the  atrienses  had  the 
care  of  the  other  furniture  and  utensils,  particularly 
those  of  metal,  which  they  were  to  keep  bright  from 
rust.  Other  things  they  were  to  hang  from  time  to 
time  in  the  sun,  to  keep  them  dry,  &c.  They  were 
clothed'  in  a  short  white  linen  habit,  to  distinguish  them, 
and  prevent  their  loitering  from  home. 

ATRIP,  in  nautical  language,  is  applied  either  to 
Che  anchor  or  sails%  The  anchor  is  atrip,  when  it  is 
drawn  out  of  the  ground  in  a  perpendicular  direction, 
either  by  the  cable  or  buoy-rope.  The  topsails  are  atrip, 
when  they  are  hoisted  up  to  the  mast-head,  or  to  their 
utmost  extent. 
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ATRIPLEX,  Orach,  or  Arach.    See  Botavt  Atdpief 
Indexm  I 

ATRIUM*   in  ecclesiastical  antiquity,  denotes  an    ^tropi 
open  place  or  court  befoi-e  a  church,  making  part  of 
what  was  called  the  narthex  or  antetemple. 

The  atrium  in  the  ancient  churches  was  a  large  area 
or  square  plat  of  ground,  surrounded  with  a  portico  or 
doyster,  situated  between  the  porch  or  vestibule  of  the 
church  and  the  body  of  the  church. 

Some  have  mistakenly  confounded  the  atrium  with 
the  porch  or  vestibule,  from  which  it  was  distinct  j  others 
with  the  narthex,  of  which  it  was  only  a  parL 

The  atrium  was  the  mansion  of  those  who  were  not 
suffered  to  enter  farther  into  the  oliurch.  More  parti- 
cularly, it  was  the  place  where  the  first  class  of  peni- 
tents stood  to  beg  the  prayers  of  the  faithful  as  they 
went  into  the  church. 

Atrium  is  also  used  in  the  canon  law,  for  the  ceme- 
try  or  churchyard.  In  this  sense  we  find  a  law  prohi- 
biting buildings  to  be  raised  in  atrio  ecclesict^  except  for 
the  clergy  :  which  the  glossary  explains  thus,  id  est  in 
cemetei^^  which  includes  the  space  of  forty  paces 
around  a  large  church,  or  thirty  round  a  little  church  or 
chapel. 

ATROPA,  Deadly  Nightshade.  See  Botant 
IndeXn 

Buchanan  gives  an  account  of  the  destruction  of 
the  army  of  Sweno  the  Dane,  when  he  invaded  Scot- 
land, by  mixing  a  quantity  of  the  belladonna  berries 
with  the  drink  which  the  Scots  were,  according  to  a 
treaty  of  truce,  to  supply  them  with.  This  so  intoxi- 
cated the  Danes,  that  the  Scots  fell  upon  them  in 
their  sleep,  and  killed  the  greatest  part  of  them,  so 
that  there  were  scarcely  men  enough  left  to  carry  off 
their  king.  There  have  also  been  many  instances  in 
Britain  of  children  being  killed  by  eating  berries 
of  a  fine  black  colour,  and  about  the  size  of  a  small 
cherry,  which  are  no  other  than  those  of  belladon- 
na. When  an  accident  of  this  kind  is  discovered 
in  time,  a  glass  of  warm  vinegar  will  prevent  the  bad 
effects. 

Naturalists  tell  strange  stories  of  this  plant :  but  set- 
ting aside  its  soporiferous  virtue,  the  modern  botanists 
will  scarce  warrant  any  of  them,  nor  even  that  human 
figure  ordinarily  ascribed  to  its  roots,  especially  since 
the  discovery  of  the  artifice  of  charlatans  in  fashioning 
it,  to  surprise  the  credulity  of  the  people. 

Moses  informs  us  (Gen.  xxx.  14.)  that  Reuben 
the  son  of  Leah,  being  in  the  field,  happened  to  find 
mandrakes,  which  he  brought  home  to  bis  mother. 
Rachel  had  a  mind  to  them,  and  obtained  them  from 
Leah,  upon  condition  that  she  should  consent  that  Ja- 
cob should  be  Leah^s  bedfellow  the  night  following* 
The  term  ov*ii*i,  dudaim^  here  made  use  of  by  Mo- 
ses, is  one  of  those  words  of  which  the  Jews  at  this 
day  do  not  understand  the  true  signification.  Some 
translate  it  violets^  others  lilies^  or  jessamine,  Junius 
calls  it  agreeable  flowers  i  Codurquus  makes  it  truffle^  or 
mushroom ;  and  Calmet  will  have  it  to  be  the  citron* 
Those  that  would  support  the  translation  of  mandrakes 
plead,  that  Rachel  being  barren,  and  having  a  great 
desire  to  conceive,  coveted  Leah's  mandrakes,  it  may 
be  presumed,  with  a  view  to  its  prolific  virtues.  The 
ancients   have  given   to  mandrakes  the   name  of  the 

apples 


ATT  [2 

applet  of  love^  and  to  Venus  the  name  of  Mandrago- 
rtiis;  and  the  emperur  Julian,  in  hlfl  epistle  to  Ca- 
lizenes,  says,  that  he  drinks  the  juice  oC  mandrakes  to 
excite  amorous  inclinations. 

ATROPHY,  in  Medicine^  a  disease,  wherein  the 
body  or  aome  of  its  parts,  does  not  receive  the  neces* 
•aiy  nutriment,  but  wastes  and  decays  incessantly.  See 
Medicine  Index, 

ATROPOS,  in  fabulous  history,  the  name  of  the 
third  of  the  Parcse,  or  Fates,  whose  business  it  was  to 
eut  the  thread  of  life. 

ATTACHMENT,  in  the  Law  of  England,  im- 
plies  the  taking  or  apprehending  a  person  by  virtue  of  a 
writ  or  precept.  It  is  distinguished  from  an  arrest,  by 
proceeding  out  of  a  higher  court  by  precept  or  writ  \ 
whereas  the  latter  proceeds  out  of  an  inferior  court  by 
precept  only.  An  arrest  lies  only  on  the  body  of  a  man  \ 
whereas  an  attachment  lies  often  on  the  goods  only,  and 
sometimes  on  the  body  and  goods.  An  attachment  by 
writ  differs  from  distress^  in  not  extending  to  lands,  as 
the  latter  does  ^  nor  does  a  distress  touch  the  body,  as 
an  attachment  does. 

Attachment  out  of  the  Chancery,  is  obtained  upon 
ao  affidavit  made,  that  the  defendant  was  served  with  a 
subpoena,  and  made  no  appearance  ;  or  it  issues  upon 
not  performing  some  order  or  decree.  Upon  the  re- 
turn of  this  attachment  by  the  sheriff,  quod  non  est  tn^ 
ventus  in  baliiva  sua,  another  attachment,  with  a  pro- 
clamation, issues  ^  and  if  he  still  refuses  to  appear,  a 
commission  of  rebellion. 

Attacbmekt  of  the  Forest,  is  one  of  the  three  courts 
held  in  the  forest.  The  lowest  court  is  called  the  court 
of  attachment,  or  wood-mote  court;  the  mean,  stoan* 
mote,  and  the  highest,  the  justice  in  eyre*s  seat.  The 
court  of  attachments  has  its  name  from  the  verdurers 
of  the  forest  having  no  other  authority  in  it,  but  to  re- 
ceive the  attachments  of  offenders  against  vert  and  ve- 
nison taken  by  the  foresters,  and  to  enroll  them,  that 
they  may  be  presented  or  punished  at  the  next  justice 
in  eyre*s  seat.  This  attachment  is  by  three  means  : 
by  goods  and  chattels  ;  by  body,  pledges,  or  main- 
prize  ;  or  by  the  body  only.  This  court  is  held  every 
AO  days  throughout  the  year}  and  is  thence  called 
Jorty  days  court. 

Foreign  Attachment,  is  an  attachment  of  money 
or  goods  found  within  a  liberty  or  city,  to  satisfy  some 
creditor  within  such  liberty  or  city.  By  the  custom  of 
London,  and  several  other  places,  a  man  can  attach 
money  or  goods  in  the  hands  of  a  stranger,  to  satisfy 
himself. 

ATTACK,  a  violent  attempt  upon  any  person  or 
thing,  an  assault,  or  the  act  of  beginning  a  combat  or 
dispute* 

Attack,  in  the  military  art,  is  an  effort  made  to 
force  a  post,  break  a  body  of  troops,  &c. 

Attack  of  a  Siege,  is  a  furious  assault  made  by  the 
besiegers  with  trenches,  covers,  mines,  &c«  in  order  to 
make  themselves  masters  of  a  fortress,  by  storming  one 
of  its  sides.  If  there  are  two  or  three  attacks  made  at 
the  same  time,  there  should  be  a  communication  betwixt 
tfaen.     See  War* 

ATTACOTTI,  an  ancient  people  «f  Britain,  roeo- 
tsoned  by  AroroiaDus  MarceUimis  and  St  Jerome,  as 
wail  as  in  the  Noirtia  Imperii,  Tbey  are  represented 
at  allies  and  confederates  of  the  Scots  aad  Picti,  aad 
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therefore  probably  their  neighbours :  though  their  Atlaeotii, 
precise  situation  has  not  been  determined  by  anti-  Attaiudcr. 
quaries.  ♦ 

ATTAINDER,  in  Law.     When  sentence  of  death, 
the  most  terrible  and  highest  judgment  in  our  laws,  is 
pronounced,  the  immediate  inseparable  consequence  by 
the  common  law  is  attainder.     For  when  it  is  now  clear 
beyond  all  dispute,  that  the  criminal  is  no  longer  fit 
to  live  upon  the  earth,  but  is  to  be  exterminated  as  a 
monster  and  a  bane  to  human  society,  the  law  sets  a 
note  of  infamy  upon  him,  puts  him  out  of  its  protec- 
tion, and  takes  no  farther  care  of  him  than  barely  to 
see  him  executed.     He  ii»  then  called  attaint,  attinctus, 
stained  or  blackened.     He  is  no  longer  of  any  credit  or 
reputation  \  he  cannot  be  a  witness  in  any  court  \  nei^ 
ther  is  he  capable  of  performing  the  functions  of  an^ 
other  man  :   for  by  an  anticipation  of  his  punishment, 
be  is  already  dead  in  law.     This  is  after  judgment :  for 
there  is  a  great  difference  between  a  man  convicted  and 
attainted;  though  they  are  frequently  through  inac-r 
curacy  confounded  together.      After  conviction  only, 
a  man  h  liable  to  none  of  these  disabilities :  for  there 
is  still  in  contemplation  of  law  a  possibility  of  his  inno- 
cence.    Something  may  be  offered  in  arrest  of  judge- 
ment :    the  indictment   may  be  erroneous,  which  will 
render  his  guilt  uncertain,  and  thereupon  the  present 
conviction  may  be  quashed :  he  may  obtain  a  pardon, 
or  be  allowed  the  benefit  of  clergy  *,  both  which  sup- 
pose some  latent  sparks  of  merit,  which  plead  in  exte- 
nuation of  his  fault.      But  when  judgment  is  once  pro- 
nounced, both  law  and  fact  conspire  to  prove  bim^  com- 
pletely guilty  \  and  there  is  not  the  remotest  possibility 
left  of  any  thing  to  be  said  in  his  favour.     Upon  judge- 
ment, therefore,  of  death,  and  not  before,  the  attain- 
der of  a  criminal  commences :   or  upon  such  circum- 
stances as  are  equivalent  to  judgment  of  death  \   as 
judgment  of  outlawry  on  a  capital  crime,  pionoonced 
for  absconding  or  fleeing  from  justice,  which  tacitly  con- 
fesses the  guilt  ^  and  therefore,  upon  judgment  either  of 
outlawry,  or  of  death,  for  treason  or  felony,  a  man  shall 
be  said  to  be  attainted. 

A  person  attainted  of  high  treason  forfeits  all  his  , 
lands,  tenements,  and  hereditaments  \  his  blood  is  cor- 
rupted, and  he  and  his  posterity  rendered  base  \  and 
this  corruption  of  blood  cannot  be  taken  off  but  by  act 
of  parliament.  •  *  S^  the 

Attainders  may  be  reversed  or  falsified  (i.  **- -Pi'^'^^  ^or/j^n^ 
to  be  false)  by  writ  of  error,  or  by  plea*     If  by  writ  of  and  £tor. 
error,  it  must  be  by  the  king^s  leave,  &&  \  and  when  by  rupsitm  of : 
plea,  it  roust  be  bv  denying  the  treason,  pleading  a  par-  Blood, 
don  by  act  of  parliament,  &c. 

Persons  may  be  attainted  by  act  of  parliament.-— 
Acts  of  attainder  of  criminals  have  been  passed  in  se- 
veral reigns,  on  the  discovery  of  plots  and  rebellions, 
from  the  reign  of  King  Charles  II.  when  an  act  was 
made  for  the  attainder  of  several  persons  guilty  of  the 
murder  of  King  Charles  L      Among  acts  of  this  na- 
ture, that  for  attainting  Sir  John  Fenwick,  for  con- 
spiring against  King  William,  is  the  most  remarkable  ; 
it  being  made  to  attaint  and  convict  him  of  high  trea- 
son on  the  oath  of  one  witness,  jost  after  a  law  had 
been  enacted,  **  That  no  person  should  be  tried  or  at- 
tainted of  high  treason  where  corruption  of  blood  [4  . 
incurred,  but  by  the  oath  of  two  lawful  witnesses,  uu- 
feci  the  party  confess,  stand  route,  &c«"     StaJL  7  and  8 

W.  HI. . 
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'Attainder,  W.  III.  cap.  3.  Bat  in  the  case  of  Sir  John  Fen- 
Atuiot.  wick  there  was  something  extraordinary ;  for  he  was 
indicted  of  treason  on  the  oaths  of  two  witnesseSi 
though  but  only  one  could  be  produced  against  him  on 
his  trial. 

ATTAINT,  is  a  writ  that  lies  after  judgment 
against  a  jury  of  twelve  men  that  have  given  false  ver- 
dict in  any  court  of  record,  in  an  action  real  or  jtersonal, 
where  the  debt  or  damages  amounted  to  above  408.  stat. 
5  and  34  £dw.  III.  c.  7.  It  is  called  a^toiin/y  because 
the  party  that  obtains  it  endeavours  thereby  to  stain  or 
taint  the  credit  of  the  jury  with  perjury,  by  whose  ver- 
diet  he  is  grieved.  * 

The  jury  who  are  to  try  this  false  verdict  must  be 
twenty-four,  and  are  called  the  grand  jury  ;  for  the  law 
wills  not  that  the  oath  of  one  jury  of  twelve  men  should 
be  attainted  or  set  aside  by  an  equal  number,  nor  by 
less  indeed  than  double  the  former.  And  he  that  brings 
the  attaint  can  give  no  other  evidence  to  the  grand 
jury,  than  what  was  originally  given  to  the  petit.  For 
as  their  verdict  is  now  trying,  and  the  question  is  whe- 
ther or  no  they  did  right  upon  the  evidence  that  ap- 
peared to  them,  the  law  adjudged  it  the  highest  absur- 
dity to  produce  any  subsequent  proof  upon  such  trial, 
and  to  condemn  the  prior  jurisdiction  for  not  believing 
evidence  which  they  never  knew.  But  those  against 
whom  it  is  brought  are  allowed,  in  the  affirmance  of 
the  first  verdict,  to  produce  new  matter  :  because  the 
petit  jury  may  have  formed  their  verdict  upon  evidence 
of  their  own  knowledge,  which  never  appeared  in  court  j 
and  because  very  terrible  was  the  judgment  which  the 
common  law  inflicted  upon  them,  if  the  grand  jury 
found  their  verdict  a  false  one.  The  judgment  was, 
I.  That  they  should  lose  their  Itberam  Hgem^  and  be- 
come for  ever  infamous.  2.  That  they  should  forfeit 
all  their  goods  and  chattels.  3.  That  their  lands  and 
tenements  should  be  seized  into  the  king^s  hands. 
4.  That  their  wives  and  children  should  be  thrown  out 
of  doors.  5.  That  their  houses  should  be  razed  and 
thrown  down.  6.  That  their  trees  should  be  rooted  up. 
7.  That  their  meadows  should  be  ploughed.  8.  That 
their  bodies  should  be  cast  into  jail.  9.  That  the  party 
should  be  restored  to  all  that  he  lost  by  reason  of  the 
unjust  verdict.  But  as  the  severity  of  this  punishment 
had  its  usual  effect,  in  preventing  the  law  from  being 
executed,  therefore  by  the  statute  11  Hen.  VII.  c.  24. 
revived  by  23  Hen.  VIII.  c.  3.  and  made  perpetual  by 
13  Elix.  c«  25.  it  18  allowed  to  be  brought  after  the 
death  of  the  party,  and  a  more  moderate  punishment 
was  inflicted  upon  attainted  jurors  :  viz.  perpetual  in- 
famy, and  if  the  cause  of  action  were  above  40].  value, 
a  forfeiture  of  2ol.  a-piece  by  the  jurors  \  or,  if  under 
40I.  then  5!.  a-piece  >  to  be  divided  between  the  king 
and  the  party  injured.  So  that  a  man  may  now  bring 
an  attaint  either  upon  the  statute  or  at  common  law, 
at  his  election  5  and  in  both  of  them  may  reverse  the 
former  judgment.    -But  the  practice  of  setting  aside 


verdicts  upon  motion,  and  granting  new  trials,  hais  so    Ataist 
superseded  the  use  of  both  sorts  of  attaiuts,  that  there        | 
18  hardly  any  instance  of  an  attaint  later  than  the  16th  Atu&tio 
century. 

Attaint,  among  farriers,  a  knock  or  hurt  in  a 
horse^s  leg,  proceeding  either  from  a  blow  with  ano- 
ther horse^s  foot,  or  from  an  over-reach  in  frosty  wea- 
ther, when  a  horse,  being  rough  shod,  or  having  shoes 
with  long  caulkers,  strikes  his  hinder  feet  against  his 
fore  leg. 

ATTAINTED,  in  Law^  is  applied  to  a  person^s 
being  under  attainder.     See  Attainder. 

ATTALICi^  V£ST£S,  in  antiquity,  garments 
made  of  a  kind  of  cloth  of  gold.  They  took  the  de- 
nomination from  Attains,  surnamed  Philomater,  a 
wealthy  king  of  Pergamus,  who  was  the  first,  accord- 
ing  to  Pliny,  who  procured  gold  to  be  wove  into 
cloth. 

ATTALUS,  the  name  of  several  kings  of  Perga- 
mus.   See  Pergamus. 

ATTELABUS.     See  Entomologt  Index. 

ATTENTION,  a  due  application  of  the  ear,  or  the 
mind,  to  any  thing  said  or  done,  in  order  to  acquire  a 
knowledge  thereof.  The  word  is  compounded  of  ai/, 
"  to,"  and  tendOf  "  I  stretch.'* 

Attention  of  mind  is  not  properly  an  act  of  the  un* 
derstanding,  hut  rather  of  the  will,  by  which  it  calls 
the  understanding  from  the  consideration  of  other  ob- 
jects, and  directs  it  to  the  thing  in  hand.  Neverthe- 
less,  our  attention  is  not  always  voluntary :  an  interest- 
ing object  seizes  and  fixes  it  beyond  the  power  of  con- 
troul.  ^ 

Attention,  in  respect  of  hearing,  is  the  stretching  or 
straining  of  the  memhrana  tympanic  so  as  to  make  it 
more  susceptible  of  sounds,  and  better  prepared  to 
catch  even  a  feeble  agitation  of  the  air.  Or  it  is  the 
adjusting  the  tension  of  that  membrane  to  the  degree 
of  loudness  or  lowness  of  the  sound  to  which  we  are  at- 
tentive. 

According  to  the  degree  of  attention,  objects  make 
a  stronger  or  weaker  impression  (a).  Attention  is  re- 
quisite even  to  the  simple  act  of  seeing :  the  eye  can 
take  in  a  considerable  field  at  one  look }  but  no  object 
in  the  field  is  seen  distinctly  but  that  singly  which  fixes 
the  attention :  in  a  profound  reverie  that  totally  occu- 
pies the  attention,  we  scarce  see  what  is  directly  before 
us.  In  a  train  of  perceptions,  no  particular  object 
makes  such  a  figure  as  it  would  do  singly  and  apart  \ 
for  when  the  attention  is  divided  among  many  objects, 
no  particular  object  is  entitled  to  a  large  share.  Hence 
the  stillness  of  night  contributes  to  terror,  there  being 
nothing  to  divert  the  attention. 

Horror  uhique  ammos^  simui  tpsa  sikntia  terrenU  j£n. 

Zara,  Silence  and  eolitude  are  everywhere  ! 
Through  all  the  gloomy  ways  and  iron  doors 
That  hither  lead,  nor  bnman  face  nor  voice 

Is 


(a)  Bacon,  in  bis  natural  history,  makes  the  following  observations.  ''  Sounds  are  meliorated  by  the  intension 
of  the  sense,  where'the  common  sense  is  collected  most  to  the  particular  sense  of  hearing,  and  the  sight  suspend- 
ed. Therefore  sounds  are  sweater,  as  well  as  greater,  in  the  night  than  in  the  day  ;  and  I  suppose  they  are 
sweeter  to  blind  4nen  than  to  others  \  and  it  is  manifest,  that  between  sleeping  and  waking,  when  all  the  senses 
are  bound  and  suspended,  music  is  far  sweeter  tbaa  when  on€  if  faUy  waking.** 
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Is  seen  or  heard.     A  dreadful  din  was  wont 

To  grate  the  sense,  when  entered  here,  from  groans 

And  bowls  of  slaves  condemnM,  from  cUnk  of  chains, 

And  crash  of  rusty  bars  and  creaking  hinges ; 

And  ever  and  and  anon  the  sight  was  dashM 

^Vith  frightful  faces,  and  the  meagre  looks 

Of  grim  and  ghastly  executioners. 

Yet  more  this  stillness  terrifies  my  soul. 

Than  did  that  scene  of  complicated  horrors. 

Mourning  Bride^  act  v.  sc.  3. 

In  matters  of  slight  importance,  attention  is  mostly 
directed  by  will;  and  for  that  reason,  it  is  our  own 
fault  if  trifling  objects  make  any  deep  impression.  Had 
we  power  equally  to  withhold  our  attention  from  mat- 
ters of  importance,  we  might  be  proof  against  any  deep 
impression.  But  our  power  fails  us  here:  an  interesting 
object  seizes  and  fixes  the  attention  beyond  the  possibi- 
lity of  controul ;  and  while  our  attention  is  thus  forci- 
bly attached  to  one  object,  others  may  solicit  for  admit* 
tance ;  but  in  vain,  for  they  will  not  be  regarded. 
Thus  a  small  misfortune  is  scarcely  felt  in  presence  of 
a  greater : 

Lear.    Thou  think^st  ^tis  much,  that  this  conten- 
tious storm 
Invades  ns  to  the  skin  :  so  ^tis  to  thee : 
But  where  the  greater  malady  is  flxM, 
The  lesser  Is  scarce  felt.     Thou'dst  shun  a  bear  ^ 
But  if  thy  flight  lay  towVd  the  roaring  sea, 
Thou^dst  meet  the  bear  i^  th^  mouth.     When  the 

mind^s  free. 
The  body'^s  delicate  :  the  tempest  in  my  mind 
Doth  from  my  senses  take  all  feeling  else. 
Save  what  beats  there. 

King  Lear^  act  iii.  sc.  5. 

ATTENUANTS,  or  Attenuating  Medicines^  are 
such  as  were  supposed  to  subtilisLe  and  break  the  hu- 
mours into  finer  parts  ;  and  thus  dispose  them  for  mo- 
tion, circulation,  excretion,  &c. 

AITENUATION,  ih€  act  of  attenuating ;  that  is, 
of  making  any  fluid  thinner,  and  less  consistent,  than  it 
was  before.  The  word  is  compounded  of  ad^  ^  to,'  and 
tenuis^  *  thin.^  Attenuation  is  defined  more  generally 
by  Chavin,  the  dividing  or  separating  of  the  minute- 
parts  of  any  body,  which  before,  by  their  mutual  nexus 
or  implication,  formed  a  more  continuous  mass.  Ac- 
cordingly, among  alchemists,  we  sometimes  find  the 
word  used  for  pulverization,  or  the  act  of  reducing  a 
body  into  aa  impalpable  powder,  by  grinding,  pounding, 

the  like. 

ATTERBURY,  Dr  Francis,  son  of  Dr  Lewis 
Atterbory,  was  bom  at  Milton  in  Buckinghamshire, 
1662^  educated  at  Westminster  j  and  from  thence 
elected  to  Christ-church  in  Oxford,  where  he  soon  di- 
stinguished himself  by  his  fine  genius  and  turn  for  polite 
literature.  The  year  he  was  made  M.  A.  1687,  he 
exerted  himself  in  the  controversy  with  the  Papists,  vin- 
dicated Luther  in  the  strongest  manner,  and  showed  an 
oncommon  fund  of  learning,  enlivened  with  great  viva- 
city. In  1690  he  married  Miss  Osborn,  a  distant  rela- 
tion of  the  duke  of  Leeds  \  a  lady  of  great  beauty,  but 
with  little  or  no  fortane,  who  lived  at  or  in  the  neigh- 
bonrhood  of  Oxford. 

In  Feb.  169&-1,  we  find  him  resolved  to  '* -bestir 
himself  jo  his  oflice  in  tiie  house  ;**  thattif  oensor  pro* 
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bably,  an  officer  (peculiar  to  Christ- church)  who  pre-  Aw^MbBnr. 
sides  over  the  classical  exercises  ;  he  then  a4so  held  the 
catechetical  lecture  founded  by  I3r  Busby. 

About  this  period  it  must  have  been  that  he  took  or- 
ders, and  entered  into  another  scene,  and  another  sort  of 
conversation  :  for  in  1691  he  was  elected  lecturer  of  St 
Bride's  church  in  London,  and  preacher  at  Bridewell 
chapel.  An  academic  life,  indeed  must  have  been  irk- 
some and  insipid  to  a  person  of  his  active  and  aspiring 
temper.  It  was  hardly  possible  that  a  clergyman  of  his ' 
fine  genius,  improved  by  study,  with  a  spirit  to  exert 
his  talents,  should  remain  long  unnoticed  ;  and  we  find 
that  he  was  soon  appointed  chaplain  to  King  William 
and  Queen  Mary. 

The  share  he  took  in  the  controversy  against  Bentley 
(about  thegenuineness  of  Phal  arises  Epistles)  is  now  ve* 
ry  clearly  ascertained.  In  one  of  the  letters  to  his  no« 
ble  pupil,  dated  **  Chelsea  1698  (he  says),  the  matter 
had  cost  him  some  time  and  trouble.  In  laying  the  de- 
sign of  the  book,  in  writing  above  half  of  it,  in  review- 
ing  a  good  part  of  the  rest,  in  transcribing  the  whole, 
and  attending  the  press  (he  adds),  half  a  year  of  my 
life  went  away.'' 

''  In  1700,  a  still  larger  field  of  activity  opened,  in 
which  Atterbury  was  engaged  four  years  with  Dr 
Wake  (afterwards  archbishop  of  Canterbury)  and 
others,  concerning  "  the  Rights,  Powers,  and  Privi- 
leges of  Convocations :"  in  which,  however  the  truth 
01  the  question  may  be  supposed  to  lie,  he  displayed 
so  much  learning  and  ingenuity,  as  well  as  zeal  for 
the  interests  of  his  order,  that  the  lower  house  of 
convocation  returned  him  their  thanks,  and  the  uni- 
versity of  Oxford  complimented  him  with  the  degree 
of  D.  D.  January  29.  1700,  he  was  installed  arch- 
deacon of  Totness,  being  promoted  to  that  dignity  by 
Sir  Jonathan  Trelawney,  then  bishop  of  Exeter.  The 
same  year  he  was  engaged,  with  some  other  learned  di- 
vines, in  revising  an  intended  edition  of  the  *'  Greek 
Testament,"  with  Greek  *'  Scholia,"  collected  chiefly 
from  the  fathers,  by  Mr  Archdeacon  Gregory.  At 
this  period  he  was  popular  as  preacher  at  the  Rolls 
chapel  \  an  oflice  which  had  been  conferred  on  him  by 
Sir  John  Trevor,  a  great  discemer  of  abilities,  in  1698, 
when  he  resigned  Bridewell,  yi\nc\i  he  had  obtained  in 
1693.  Upon  the  accession  of  Queen  Anne  in  1702, 
Dr  Atterbury  was  appointed  one  of  her  majesty's 
chaplains  in  ordinary  \  and,  in  October  1 704,  was  ad- 
vanced to  the  deanery  of  Carlisle.  About  two  years 
after  this,  he  was  engaged  in  a  dispute  with  Mr  Hoad- 
]y,  concerning  the  advantages  of  virtue  with  regard  to 
the  present  life;  occasioned  by  his  sermon,  preached 
August  30.  1706,  at  the  funeral  of  Mr  Thomas  Ben- 
net  a  bookseller.  In  1707,  Sir  Jonathan  Trelawney, 
then  bishop  of  Exeter,  appointed  him  one  of  the  ca- 
nons reside ntiaries  of  that  church.  In  1 709,  he  was 
engaged  in  a  fresh  dispute  with  Mr  Uoadly,  concern- 
ing *^  Passive  Obedience ;"  occasioned  by  his  Latin 
Sermon,  entitled  "  Concio  ad  Clerum  Londinensem, 
babita  in  Ecclesia  S.  Elphegi."  In  17 10,  came  on 
the  famous  trial  of  Dr  Sacheverell,  whose  remarkable 
speech  on  that  occasion  was  generally  supposed  to  have 
been  drawn  up  by  our  author,  in  tronjunction  with  Dr 
Smalridge  and  Dr  Freind.  The  same  year  Dr  Atter- 
bury was  unanimously  chosen  prolocutor  of  the  lower 
house  of  convocation,  and  had  the  chief  manageioeDt 
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Amrhui-y.  of  affairs  in  that  house.  ,  Maj  ii.  17*11,  he  was  ap- 
pointed by  the  convocation,  one  of  the  committee  for 
comparing  Mr  Whiston's  doctrines  with  those  of  the 
church  of  England  ;  and  in  June  following,  he  had  the 
chief  hand  in  drawing  up  **  A  Representation  of  the 
Present  State  of  Religion,"  In  171 2,  Dr  Atterbury 
was  made  dean  of  Christ-church,  notwithstanding  the 
strong  interest  and  warm  applications  of  several  great 
men  in  behalf  of  his  competitor  Dr  Smalridge.  The 
next  year  saw  him  at  the  top  of  his  preferment,  as  well 
as  of  his  reputation :  for,  in  the  beginning  of  June 
1713,  the  queen,  at  the  recommendation  of  Lord  Chan** 
ceilor  Harcourt,  advanced  him  to  the  bishopric  of  Ro- 
chester, with  the  deanery  of  Westminster,  in  commen- 
dam  'y  he  was  confirmed  July  4.  and  consecrated  at 
Lambeth  next  day. 

At  the  beginning  of  the  succeeding  reign,  his  tide 
of  prosperity  began  to  turn  ^  and  he  received  a  sen- 
sible mortification  presently  after  the  coronation  of 
King  George  I.  when^  upon  his  offering  to  present 
bis  majesty  (with  a  view,  no  doubt,  of  standing  better 
in  his  favour)  with  the  chair  of  state  or  royal  canopy, 
his  own  perquisites  as  dean  of  Westminster,  the  offer 
was  rejected,  not  without  some  evident  marks  of  dislike 
to  his  person. 

During  the  rebellion  in  Scotland,  when  the  Pre- 
fender's  declaration  was  dispersed,  the  archbishop  of 
Canterbury,  and  the  bishops  in  or  near  London,  had 
published  a  Declaration  of  their  abhorrence  ofthepre* 
sent  Rebellion^  and  an  Exhortation  to  the  Clergy  and 
People  to  be  s&ealous  in  the  discharge  of  their  duties  to 
Us  majesty  King  George ;  bat  the  bishop  of  Rochester 
refused  to  sign  it;  and  engaged  Bishop  Smalridge  in 
the  same  refusal,  on  account  of  some  reflections  it  con- 
tained against  the  high  church  party.  He  appeared  ge- 
nerally among  the  protestors  against  the  measures  of 
the  ministry  under  the  king,  and  drew  up  the  reasons 
of  the  protests  with  his  own  hand. 

In  1716,  we  find  him  advising  Dean  Swift  in  the 
management  of  a  refractory  chapter.  April  26.  1722, 
he  snstained  a  severe  trial  in  the  loss  of  his  lady  \  by 
whom  he  had  four  children  \  Francis,  who  died  an  in- 
fant ;  Osbom,  student  of  Christ-church  ;  Elizabeth, 
who  died  September  29.  1716,  aged  17;  and  Mary, 
who  had  been  then  seven  years  married  to  Mr  Mo- 
rice. 

In  this  memorable  year,  on  a  suspicion  of  his  being 
concerned  in  a  plot  in  favour  of  the  Pretender,  he  was 
apprehended  August  24.  and  committed  prisoner  to  the 
Tower. 

Two  officers,  the  under  secretary,  and  a  messenger, 
went  about  two  oVlock  in  the  afternoon  to  the  bi- 
shop*s  house  at  Westminster,  where  he  then  was,  with 
orders  to  bring  him  and  bis  papers  before  the  council. 
He  happened  to  be  in  his  nightgown  when  they  came 
In ;  and  being  made  acquainted  with  their  business,  he 
desired  time  to  dress  himself.  In  the  mean  time  his  se- 
eretary  came  in  \  and  the  officers  went  io  search  for 
his  papers  \  in  the  sealing  of  which  the  messenger 
!h>ought  a  paper,  which  he  pretended  to  have  found  in 
his  close  stool,  and  desired  it  might  be  sealed  up  with 
the  rest.  His  Lordship  observing  it,  and  believing  it 
to  be  a  forged  one  of  his  own»  desired  the  officers  not 
to  do.  it,  and  to  bear  witness  that  the  paper  was  not 
ibund  with  him.     Neverthetesi  they  did  it)    smd 


though  they  behaved  themselves  with  some  respect  to  Attrrh 
him,  they  suffered  tlie  messengers  to  treat  him  in  a  very 
rough  manner,  threatening  him,  if  he  did  not  make 
haste  to  dress  himself,  they  would  carry  him  away  un* 
drest  as  he  was.  Upon  which  he  ordered  his  secretary 
to  see  his  papers  all  sealed  up,  and  went  himself  direct- 
ly to  the  Cock- pit,  where  the  council  %vaited  for  him. 
The  behaviour  of  the  messengers,  upon  this  occasion, 
seems  to  have  been  very  unwarrantable,  if  what  the  au- 
thor of  ^  A  Letter  to  the  Clergy  of  the  Church  of 
England,''  &c.  tells  us  be  true,  that  the  persons,  di- 
rected by  order  of  the  king  and  council  to  seize  bis 
lordship  and  his  papers,  received  a  strict  command  to 
treat  him  with  great  respect  and  reverence.  However 
this  was,  when  be  came  before  the  council,  he  behaved 
with  a  great  deal  of  calmness,  and  they  with  much  ci- 
vility towards,  him.  He  had  liberty  to  speak  for  him- 
self as  much  as  he  pleased,  and  they  listened  to  his  de- 
fence with  a  great  deal  of  attention  \  and,  what  is  more 
unusual,  after  he  was  withdrawn,  he  had  twice  liberty 
to  re-enter  the  council  chamber,  to  make  for  himself 
auch  representations  and  requests  as  he  thought  proper. 
It  is  said,  that,  while  he  was  under  examination,  he 
made  use  of  our  Saviour's  answer  to  the  Jewish  coun- 
cil, while  he  stood  before  them  j  "  If  I  tell  you,  ye 
will  not  believe  me  \  and  if  I  also  ask  you,  ye  will  not 
answer  me,  nor  let  me  go.^'  After  three  quarters  of 
an  hour's  stay  at  the  Cock-pit,  he  was  sent  to  the 
Tower  privately,  in  his  own  coach,  without  any  maooer 
of  noise  or  observation* 

Tbi»  commitment  of  a  bishop  upon  a  suspicion  of 
high  treason,  as  it  was  a  thing  rarely  practised  since 
the  Reformation,  so  it  occasioned  various  speculations 
among  the  people.  Those  who  were  the  bishop's 
friends,  and  pretended  to  the  greatest  intimacy  with 
him,  laid  the  whole  odium  of  the  matter  upon  the  mi- 
nistry. They  knew  the  bishop  so  well,  they  Said,  httf 
!ove  to  the  constitution,  and  attachment  to  the  Prote- 
stant succession,  his  professed  abhorrence  of  Popery, 
and  settled  contempt  of  the  Pretender,  and  his  caotion, 
prudence,  and  circumspection,  to  be  such,  as  would 
never  allow  him  to  engage  in  an  attempt  of  subverting 
the  government,  sr%  hazardous  in  itself,  and  so  repng- 
nant  to  his  principles;  and  therefore  they  imputed 
all  to  the  maliccTand  management  of  a  great  ministef 
of  state  or  two,  who  were  resolved  to  remove  him,  oto 
account  of  some  personal  prejudices,  as  well  as  tb« 
constant  molestation  he  gave  them  in  parliament,  and 
the  particular  influence  and  activity  he  bad  shown  in 
the  late  election.  The  friends  to  the  ministry,  on  the 
other  hand,  were  strongly  of  opinion,  that  the  bishop 
was  secretly  a  favourer  of  the  Pretender's  cause,  and 
had  formerly  been  tampering  with  things  of  that  na- 
ture, even  in  the  queen's  time,  and  iVhile  his  party 
was  excluded  from  power;  but  upon  their  re-admis- 
sion, had  relinquished  that  pursuit,  and  his  confede- 
rates therein,  and  became  a  good  subject  again.  They 
urged,  that  the  influence  which  the  late  duke  of  Or- 
mond  had  over  him,  assisted  by  his  own  private  ambi- 
tion and  revenge,  might  prompt  him  to  many  tbiogk 
contrary  to  his  declared  sentiments,  and  inconsistent 
with  that  cunning  and  caution  which  in  other  cases 
he  was  master  of.  An^  to  obviate  the  difficulty,  ari« 
sing  from  the  bishop^s  aversion  to  Popery,  and  the 
Pretendei;^  bigotry  t«  thtt  relrgion,  they  talked  of  n 
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fi^^gn.  ^^^  invented  scheme  of  his,  not  to  receive  the  Pre- 
tender, whose  principles  were  not 'to  be  changed,  bat 
bis  son  only,  who  was  to  be  educated  a  Protestant  in 
the  church  of  England,  and  the  bishop  to  be  bis  guar- 
dian, and  lord  protector  of  the  kingdom,  during  his 
minority.  These,  and  many  more  speculations,  amu- 
sed the  nation  i^t  that  time  }  and  men,  as  usual,  judged 
of  things  by  the  measure  of  their  own  affections  and 
pryndices. 

March  23.  1722  3,  a  bill  was  brought  into  the 
lioase  of  commons,  for  **  inflicting  certain  pains  and 
penalties  on  Francis  Lord  Bishop  of  Rochester  }**  a 
copy  of  which  was  sent  to  him,  with  notice  that  he 
had  liberty  of  counsel  and  solicitors  for  making  bis 
defence.  Under  these  circumstances,  the  bishop  ap- 
plied by  petition,  to  the  house  of  lords,  for  their 
direction  and  advice  as  to  his  conduct  in  this  conjunc- 
ture }  and  April  4.  he  Acquainted  the  speaker  of  the 
house  of  commons,  by  a  letter,  that  he  was  determined 
to'give  that  bouse  no  trouble  id  relation  to  the  bill  de- 
pending therein }  but  should  be  ready  to  make  bis  de- 
fence against  it  when  it  should  be  argued  in  another 
house,  of  which  he  had  the  honour  to  be  a  member. 
On  the  9th  the  bill  passed  the  house  of  commons,  and 
was  the  same  day  seat  up  to  the  house  of  lords  for  their 
concurrence. 

May  6th  being  the  day  appointed  by  the  lords  for 
the  fint  reading  of  the  bill,  Bishop  Atterbnry  was 
brought  to  Westminster  to  make  his  defence.  The 
counsel  for  the  bishop  were.  Sir  Constantine  Phipps  and 
William  Wyne,  Esq. ;  for  the  king,  Mr  Reeve  and 
Mr  Wearg.  The  proceedings  continued  above  a 
week}  and  on  Saturday  May  nth,  the  bishop  was 
permitted  to  plead  for  himself.  This  be  did  in  a  very 
eloquent  speech :  which  he  feelingly  opens  by  com- 
phiining  of  the  nnoomraon  severity  he  had  experienced 
in  the  Tower ;  which  was  carried  to  so  great  a  length, 
that  not  even  his  son-in-law  Mr  Morice  was  permitted 
lo  speak  to  biro  in  any  nearer  mode  than  standing  in 
an  open  area,  whilst  the  bishop  looked  out  of  a  two- 
pair-of-stairs  window.  In  the  course  of  his  defence  he 
observes,  "  Here  is  a  plot  of  a  year  or  two  standipg, 
to  subvert  the  government  with  an  armed  force  j  an 
invasion  from  abroad,  an  insurrection  at  home :  just 
when  ripe  for  execution,  it ,  is  discovered  >  and  twelve 
months  ader  tbe  cuntrtvance  of  this  scheme,  no  con- 
sultation appears,  no  men  corresponding  together,  no 
provision  made,  no  arms,  no  officers  provided,  not  a 
man  in  arms ;  and  yet  the  poor  bishop  has  done  all  this. 
What  could  tempt  me  to  step  thu^  out  of  my  way  f 
Was  it  ambition,  and  a  desire  of  climbing  into  a  higher 
station  in  tbe  church  ?  There  is  not  a  man  in  my  office 
farther  removed  from  this  than  I  Am.  Was  money  my 
aim  f  I  always  despised  it  too  much,  considering  what 
occasion  I  am  now  like  to  have  for  it  ^  for  out  of  a 
poor  bishopric  of  500I.  per  annum,  I  have  laid  out 
no  less  than  loool.  towards  the  repairs  of  the  church 
and  episcopal  palace  ^  nor  did  I  take  one  shilling  for 
dilapidations.  The  rest  of  my  little  income  has  been 
spent,  as  is  necessary,  as  I  am  a  bishop.  Was  I  in- 
fluence by  anj  dislike  of  the  established  religion,  and 
secretly  incline^d  towards  a  church  of  greater  pomp  and 
power  f  I  have,  my  lords,  ever  since  I  knew  what 
Popery  was,  opposed  it ;  and  the  better  I  knew  it,  the 
ttore  I  opposed  it.      I  began  my  study  in   divinity. 
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when  the  Popish  controversy  grew  hot,  with  that  im«  ACtetbttit* 
morUl  book  of  Tillotson^s,  when  he  undertook  the 
Protestant  ciluse  in  general ;  and  as  such,  I  esteemed 
bim  above  all.  You  will  pardon  me,  my  lordn,  if  I 
mention  one  thing :  Thirty  years  ago,  I  writ  in  de- 
fence of  Martin  Luther ;  and  have  preached,  expres- 
sed, and  wrote  to  that  purpose  from  my  infancy  ^  and 
whatever  happens  to  me,  I  will  suffer  any  thing,  and 
by  God's  grace,  burn  at  the  stake,  rather  than  depart 
from  any  material  point  of  the  Protestant  religion  as 
professed  in  the  church  of  England.  Once  more : 
Can  I  be  supposed  to  favour  arbitrary  power  f  The 
whole  tenor  of  my  life  has  been  otherwise :  I  was  al-' 
ways  a  friend  to  the  liberty  of  the  subject }  and,  to  the 
best  of  my  power,  constantly  maintained  it.  I  may 
have  been  thought  mistaken  in  the  measures  I  took  to 
support  it ;  but  it  matters  not  by  what  party  I  was 
called,  so  my  actions  are  uniform.''  Afterwards^ 
speaking  of  the  method  of  proceeding  against  him  as 
unconstitutional,  he  says :  *'  My  ruin  is  not  of  that 
moment  to  any  number  of  men,  to  make  it  worth 
their  wbile  to  violate,  or  even  to  seem  to  violate,  the 
constitution  in  any  degree,  which  they  ought  to  pre- 
serve against  any  attempts  whatsoever.  Though  I  am 
worthy  of  no  regard,  though  whatsoever  is  done  to  me 
may  lor  that  reason  be  looked  upon  to  be  just  ^  yet 
your  lordships  will  have  some  regard  to  your  own  last- 
ing interests  and  that  of  posterity.  This  is  a  proceed- 
ing with  which  the  constitution  is  unacquainted ;  which« 
under  the  pretence  of  supporting  it,  will  at  last  effec- 
tually destroy  it.  For  God's  sake,  lay  aside  these  ex- 
traordinary proceedings ;  set  not  up  these  new  and 
dangerous  precedents.  I,  for  my  part,  will  voluntarily 
and  cbeerfullv  go  into  perpetual  banishment,  and  please 
myself  that  I  am  in  some  measure  the  occasion  of  put- 
ting a  stop  to  such  precedents,  and  doing  some  good 
to  my  country :  I  will  live,  wherever  I  am,  praying 
fer  its  prosperity }  and  do,  in  the  words  of  Father  Paul 
to  the  state  of  Venice,  say,  eito  perpetua.  It  is  not 
my  departing  from  it  I  am  concerned  for.  Let  me  de- 
part, and  let  mj  country  be  fixed  upon  the  immoveable 
foundation  of  law  and  justice,  and  stand  for  ever.'^ 
After  a  solemn  protestation  of  his  innocence,  and  an 
appeal  to  the  Searcher  of  Hearts  for  the  truth  of  what 
Jie  bad  said,  he  concludes  thus :  If,  on  any  account, 
there  shall  still  be  thought  by  your  lordships  to  be  any 
seeming  strength  in  tbe  proofs  against  me  \  if,  by  your 
lordships  judgments,  springing  from  unknown  motives,  I 
shall  be  thought  to  be  guilty  \  if,  for  any  reasons  or  ne- 
cessity of  state,  of  the  wisdom  and  justice  of  which  I  am 
no  competent  judge,  your  lordships  shall  proceed  to  pass 
this  bill  against  me  j  I  shall  dispose' myself  quietly  and 
tacitly  to  submit  to  what  you  do  \  God's  will  be  done  : 
Naked  came  I  out  of  my  mother's  womb,  and  naked 
shall  I  return  \  and,  whether  he  gives*or  takes  away, 
blessed  be  the  name  of  the  Lord  !" 

On  Monday  tbe  J3th  he  t^as  carried  for  the  last 
time  from  the  Tower  to  hear  the  reply  of  the  king's 
counsel  to  his  defence.  These  were  both  men  of  great 
knowledge  and  sagacity  in  law,  but  of  different  talents 
in  point  of  eloquence.  Their  speeches  on  this  occa- 
sion were  made  public  \  and  they  seemed  to  have  formed 
their  *'  Replies,"  designedly,  in  a  different  way.  Tbe 
former  sticks  close  to  the  matter  in  evidence,  and  en* 
forces  the  charge  against  the  bishop  with  great  strength 

Eel  and 
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Atterbury.  and  perspicuity :  The  Utter  answers  all  his  objections,  rer  of  his  expression  and  the  turn  of  his  periods.  Mr  Aiurii 
*  ^  '  and  refutes  the  arguments  brought  in  his  defence,  in  Wearg  pays  the  highest  compliments  to  the  bisbop^s 
an  easy  soft  manner,  and  with  great  simplicity  of  rea-  eloquence;  but,  at  the  same  time,  represents  it  as  em* 
soning.  Mr  Reeve  is  wholly  employed  in  facts,  in  ployed  to  impose  upon  the  reason,  and  misguide  the 
comparing  and  uniting  together  circumstances,  in  or-  judgment  of  his  bearers  in  proportion  as  it  affected  their 
der  to  corroborate  the  proofs  of  the  bisbop^s  guilt :  Mr  passions  ^  and  be  endeavours  to  strip  the  bishop^s  d«<- 
Wearg  is  chiefly  taken  up  in  silencing  the  complaints  fence  of  all  its  ornaments  and  colour  of  rhetoric 
of  the  bishop  and  his  counsel,  and  replying  to  every  On  the  I5tb  the  bill  was  read  the  third  time;  and 
thing  they  advance,  in  order  to  invalidate  the  allega-  after  a  long  and  warm  debate,  passed  on  the  i6th,  by 
tioDS  of  his  innocence.  The  one,  in  short,  possesses  a  majority  of  83  to  43.  On  the  27tb,  the  king  cam* 
the  minds  of  the  lords  with  strong  convictions  against  to  the  house,  and  confirmed  it  by  his  royal  assent* 
the  bishop:  The  other  dispossesses  them  of  any  favour-  June  18.  1723,  this  eminent  prelate,  having  the  day 
able  impression  that  might  possibly  be  made  upon  them  before  taken  leave  of  his  friends,  who,  from  the  time 
by  the  artifice  of  his  defence.  And  accordingly  Mr  ef  passing  the  bill  against  him  to  the  day  of  his  de- 
Reeve  is  strong,  nervous,  and  enforcing  ;  but  Mr  parture,  bad  free  access  to  him  in  the  Tower  (b),  em- 
Wearg,  smooth,  easy,  and  insinuating,  both  in  the  man-  barked  on  board  the  Aldborongh  man  of  war,  and 

landed 

(b)  The  following  anecdote  was  first  communicated  to  the  public  by  the  late  Dr  Maty,  on  the  credit  of 
Lord  Chesterfield  :  *'  I  went  (said  Lord  Chesterfield)  to  Mr  Pope,  one  morning,  at  Twickenham,  and  fonnd  a 
'  large  folio  bible,  with  gilt  clasps,  lying  before  him  upon  his  table ;  and,  as  I  knew  his  way  of  thinking  upon 
that  book,  I  asked  him,  jocosely,  if  he  was  going  to  write  an  answer  to  it  P  It  is  a  present,  said  he,  or  rather  a 
legacy,  from  my  old  friend  the  Bishop  of  Rochester.  I  went  to  take  my  leave  of  him  yesterday  in  the  Tosivr, 
where  I  saw  this  bible  upon  his  table.  After  the  first  compliments,  the  Bishop  said  to  me,  *  My  friend  Pope, 
considering  your  infirmities,  and  my  age  and  exile,  it  is  not  likely  that  we  should  ever  meet  again  }  and  there- 
fore I  give  you  this  legacy  to  remember  me  by  it.  Take  it  home  with  you :  and  let  roe  advise  you  to  abide  by 
it.* — '  Does  your  Lordship  abide  by  it  yourself  ?*i~>'  I  do.*  *  If  yon  do,  my  Lord,  it  is  but  lately*  May  I  beg 
to  know  what  new  light  or  arguments  have  prevailed  upon  you  now,  to  entertain  an  opinion  so  contrary  to  that 
which  you  entertained  of  that  book  all  the  former  part  of  your  life  ?*— The  Bishop  replied,  '  We  have  not  tinse 
to  talk  of  these  things  j  but  take  home  the  book ;  I  will  abide  by  it,  and  I  recommend  yoo  to  do  so  too  j  and  so 
God  bless  you.*' 

These  anecdotes  Mr  Nichols  has  inserted  in  the  **  Epistolary  Correspondence,*'  vol.  it.  p.  79.  with  the  profipts- 
ed  view  of  vindicating  Atterbury,  in  the  following  words  of  an  ingenious  correspondent : 

^*  Dr  Warton  has  revived  this  story,  which  he  justly  calls  an  '  uncommon  *  one,  in  his  last  *  Essay  on  the 
Genius  and  Writings  of  Pope.*  It  was  indeed  very  uncommon  ^  and  I  have  my  reasons  for  thinking  it  equally 
groundless  and  invidious.  Dr  Warton,  though  he  retails  the  story  from  ^  Maty*s  Memoirs,*  yet  candidly  ac- 
knowledges, that  it  ought  not  to  be  implicitly  relied  on.  That  this  caution  was  not  unnecessary,  will,  I  appre- 
hend, be  sufficiently  obvious,  from  the  following  comparison  between  the  date  of  the  story  itself  and  Mr  Pope*» 
letters  to  the  bishop. 

"  According  to  Lord  Chesterfield's  account,  this  remarkable  piece  of  conversation  took  place  but  a  few 
days  before  the  Bishop  went  into  exile :  and  it  is  insinuated,  that  Mr  Pope,  till  that  period,  had  not  even  enter- 
tained the  slightest  suspicion  of  his  friend*s  reverence  for  the  bible  :  Nay,  it  is  asserted,  that  the  very  recom- 
mendation of  it  from  a  quarter  so  unexpected,  staggered  Mr  Pope  to  such  a  degree,  that  in  a  mingled  Yein 
of  raillery  and  seriousness,  he  was  very  eager  to  know  the  grounds  and  reasons  of  the  Bishop*8  change  of  senti- 
ment. 

'*  Unfortunately  for  the  credit  of  Lord  Chesterfield  and  his  story,  there  is  a  letter  on  record,  that  was 
written  nine  months  before  this  pretended  dialogue  took  place,  in  which  Mr  Pope  seriously  acknowledged 
the  Bishop's  piety  and  ^nerosity,  in  interesting  himself  so  xealously  and  affectionately  in  matters  which  im- 
mediately related  to  his  improvement  in  the  knowledge  of  the  holy  scriptures.  The  passage  I  refer  to  is  a  very  . 
remarkable  one)  and  you  will  find  it  in  a  letter,  dated  July  27.  1722.  It  appears  undeniably  from  thb  letter, 
that  the  Bishop  had  earnestly  recommended  to  Mr  Pope  the  study  of  the  bible  ^  and  had  softened  bis  xeal  with 
an  unusual  urbanity  and  courtesy,  in  order  to  avoid  the  imputation  of  ill-breeding,  and  remove  all  occasion  of 
disgust  from  a  mind  so  *  tremblingly  alive  as  Mr  Pope*s<*  I  will  transcribe  the  passage  at  large.  ^  I  ought  first 
to  prepare  my  mind  for  a  better  knowledge  even  of  good  profane  writers,  especially  the  moralists,  &c*  be- 
fore 1  can  he  worthy  of  tasting  the  Supreme  of  books,-  and  Sublime  of  all  vrritings,  in  which,  as  in  all  the 
intermediate  ones,  you  may  (if  your  friendship  and  charity  towards  me  continue  so^  far}  be  the  best  guide  to 
Yours,  A.  Pope.* 

*'  The  last  letter  of  Mr  Pope  to  the  Bishop,  previous  to  his  going  into  exile,  was  written  very  early  in 
June  1723.  It  must  have  been  about  this  time  that  Pope  paid  his  farewel  visit  to  the  Bishop  in  the  Tower. 
But  whether  such  a  conversation  as  that  which  hath  been  pretended  actually  took  place,  nay  be  lef^  to 
the  determination  of  every  man  of  common  sense,  after  comparing  Lord  Che8terfield*8  anecdote  with  Mr  Pope*s 
letter. 

**  There  must  have  been  a  mistake,  or  a  wilful  misrepresentation,  somewhere.  To  determine  its  origin,  or  to 
mark  minntely  the  various  degrees  of  its  progress,  till  it  issued  forth  into  calaniny  and  falsehood,  is  impoesible. 

2  I 
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Surv.  lan(!eil  the  Friday  following  at  Calai:)*  When  be  went 
"^ *-«  oa  shore,  having  been  informed  tbat  Lord  Bolingbroke, 
who  bad,  after  the  rising  of  the  parliament,  received 
the  king's  pardon,  was  arrived  at  the  same  place  on 
his  return  to  England,  he  said,  with  an  air  of  pleasant- 
ry, **  Then  I  am  exchanged  ?"  And  it  was,  in  the 
opinion  of  Mr  Pope  on  the  same  occasion,  '*  a  sign  of 
the  nation's  being  cursedly  afraid  of  being  overrun 
with  too  much  politeness,  when  it  could  not  regain  one 
great  man  but  at  the  expence  of  another/'  But  the 
severity  of  his  treatment  did  not  Tease  even  with  his 
banishment.  The  same  vindictive  spirit  pursued  him 
in  foreign  climes.  No  British  subject  was  even  per* 
mitted  to  visit  him  without  the  king'.^  sign  manual, 
which  Mr  Morice  was  always  obliged  to  solicit,  not 
only  for  himself,  but  for  every  one  of  his  family  whom 
he  carried  abroad  with  him,  for  which  the  fees  of  office 
were  very  high. 

When  Bishop  Atterbury  first  entered  upon  his  ba- 
nishment, Brussels  was  the  place  destined  for  his  resi- 
dence ;  but,  by  the  arts  and  instigations  of  the  British 
ministers,  he  was  compelled  to  leave  that  place,  and 
retire  to  Paris.  There  being  solicited  by  the  friends 
of  the  Pretender  to  enter  into  their  negociations,  he 
changed  his  abode  for  Montpelier  in  1728  ;  and,  after 
residing  there  about  two  years,  returned  to  Paris,  where 
he  died  Feb.  15.  1731*2.  The  affliction  which  he 
sustained  by  the  death  of  his  daughter  in  1729,  was 
thought  to  have  hastened  his  own  dissolution.  The 
former  event  he  hath  himself  related  in  a  very  affecting 
manner,  in  a  letter  to  Mr  Pope :  '*  The  earnest  desire 
of  meeting  one  I  dearly  loved,  called  me  abruptly  to 
Montpelier}  where,  after  continuing  two  months  un- 
der the  cruel  torture  of  a  sad  and  fruitless  expectation, 
I  was  forced  at  last  to  take  a  long  journey  to  Toulouse ; 
and  even  there  I  had  missed  the  person  I  sought,  had 
she  not,  with  great  spirit  and  courage,  ventured  all 
night  up  the  C^aronoe  to  see  me,  which  she  above  all 
things  desired  to  do  before  she  died.  By  that  means 
she  was  brought  where  I  was,  between  seven  and  eight 
in  the  morning,  and  lived  20  hours  afterwards  ;  which 
time  was  not  lost  on  either  side,  but  passed  in  such  a 
manner  as  gave  great  satisfaction  to  both,  and  such  as, 
on  her  part,  every  way  became  her  circumstances  and 
character :  For  she  had  her  senses  to  the  very  last 
.  gasp,  and  exerted  them  to  give  me,  in  those  few 
hours,  greater  marks  of  duty  and  love  than  she  had 
done  in  all  her  lifetime,  though  she  had  never  been 
wanting  in  either.  The  last  words  she  said  to  me  were 
the  kindest  of  all ;  a  reflection  on  the  goodness  of  God, 
which  had  allowed  us  in  this  manner  to  meet  once 
more,  befoi^e  we  parted  for  ever.  Not  many  minutes 
after  that,  she  laid  herself  on  her  pillow,  in  a  sleeping 
posture, 

Placidaque  tbi  demum  morte  quievit. 

Judge  you,  Sir,  what  I  felt,  and  still  feel,  on  this  occa^ 
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sion,  and  spare  "me  the  trouble  of  describing  It.   At  my  AttcrbaBy* 

age,  under  my  infirmities,  among  utter  strangers,  how 

shall  I  find  out  proper  reliefs  and  supports  ?  I  can  have 

none,  but  those  with  which  reason  and  religion  furni^ih 

me  'f  and  those  I  laid  hold  on,  and  grasp  as  fast  as  I 

can.    I  lio|>e  that  He  who  laid  the  burden  upon  me  (for 

wise  and  good  purposes  no  doubt)  will  enable  me  to  bear 

it  in  like  manner,  as  1  have  borne  others,  with  some 

degree  of  fortitude  and  firmness.'^ 

How  f^r  the  bishop  might  have  been  attached  in  his 
inclinations  to  the  Stuart  family,  to  which  he  might  be 
led  by  early  prejudices  of  education,  and  the  divided 
opinions  of  the  times,  it  is  not  necessary  here  to  inquire: 
But  that  be  should  have  been  weak  enough  to  engage 
in  a  plot  so  inconsistent  with  his  station,  and  so  clum- 
sily devised  (to  say  the  least  of  it,,  and  without  entering^ 
iuto  his  solemn  asseveration  of  innocence),  is  utterly 
inconsistent  with  that  cunning  which  his  enemies  al- 
lowed him.  The  duke  of  Wharton,  it  is  well  known,, 
was  violent  against  himy  till  convinced  by  his  nnanswer- 
able  reasoning. 

It  has  been  said  that  Atterbury 'a  wishes  reached  to 
the  bishopric  of  London,  or  even  to  York  or  Canter* 
bury.  But  those  who  were  better  acquainted  with  his 
views,  knew  that  Winchester  would  have  been  much 
more  desirable  to  him  than  either  of  the  others.  And 
there  are  those  now  living,  who  have  been  told  from 
respectable  authority,  that  that  bishopric  was  offered 
to  him  whenever  it  should  become  vacant  (and  till  that 
event  should  happen,  a  pension  of  5000!.  a-year,  be- 
sides an  ample  provision  for  Mr  Morice) ^  if  he  would 
cease  to  give  the  opposition  he  did  to  Sir  Robert  Wal- 
pole's  administration,  by  his  speeches  and  protests  in 
the  house  of  lords.  When  that  offer  was  rejected  by 
the  bishop,  then  the  contrivance  for  bis  ruin  was  deter- 
mined on. 

In  his  speech  in  the  house  of  lords,  the  bishop  men* 
tions  his  being  **  engaged  in  a  correspondence  with  two 
learned  men  (Bishop  Potter  and  Dr  Wall)  on  settling 
the  times  of  writing  the  four  gospels.*^  Part  of  this 
correspondence  is  still  in  being,  and  will  soon  be  pub- 
lished. The  same  subject  the  bishop  pursued  during 
his  exile,  having  consulted  the  learned  of  all  nations, 
and  had  nearly  brought  the  whole  to  a  conclusion  when 
he  died.  These  laudable  labours  are  an  ample  con* 
futation  of  Bishop  Newton's  assertion,  that  Atterbury 
"  wrote  little  whilst  in  exile  but  a  few  criticisms  on 
French  authors." 

His  body  was  brought  over  to  England,  and  in- 
terred on  the  1 2th  of  May  following  in  Westminster 
abbey,  in  a  vault  which  in  the  year  1722  had  been 
prepared  by  his  directions.  There  is  no  memorial  over 
his  grave  ;  nor  could  there  Well  he  any,  unless  his 
friends  would  have  consented  (which  it  is  most  pro- 
bable they  refused  to  do)  that  the  words  implying  him 
to  have  died  bishop  of  Boohester  should  have  been 
omitted  en  his  tomb. 

Some 


I  have  simply  stated  matters  of  fact  as  they  are  recorded  j  and  leave  it  to  your  readers  to  settle  other  points  not 
quite  so  obvious  and  indisputable,  as  they  may  think  fit.  My  motives  in  this  very  plain  narration  arose  from  an 
honest  wish  to  remove  unmerited  obloquy  from  the  dead.  I  should  sincerely  Yejoice  if  the  cloud  which  in  other 
respects  still  shades  the  character  of  this  ingenious  prelate  could  be  removed  with  equal  facility  and  success.  1 
am,  dear  Sir,  your  faithful  humble  servant,  Sauusl.  BAdcock.*^ 
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Atterbury.  Some  time  before  his  death,  he  published  a  vindi- 
catioD  of  himself,  Bishop  Smalridge,  and  Dr  Aldrich, 
from  a  charge  brought  against  them  by  Mr  Oldmixon, 
of  having  ultered  and  interpolated  the  copy  of  Lord 
Clarendon^s  **  History  of  the  Rebellion.'^  Bishop 
Atterbury's  '^  Sermons'*  are  extant  in  four  volumes  in 
octavo :  those  contained  in  the  two  first  were  publisihed 
by  himself,  and  dedicated  to  his  great  patron  Sir  Jona- 
than Trelawney  bishop  of  Winchester  ^  those  in  the 
two  last  were  published  after  his  death  by  Dr  Thomas 
Moore,  his  lordship's  chaplain.  Four  admirable  '*  Vi- 
sitation Charges''  accompany  his  **  Epistolary  Corre- 
spondence." 

As  to  Bishop  Atterbury's  character,  however  the 
moral  and  political  part  of  it  may  have  been  diflPerent- 
ly  represented  by  the  opposite  parties,  it  is  universally 
agreed,  that  he  was  a  man  of  great  learning  and  un- 
common abilities,  a  fine  writer,  and  a  most  excellent 
preacher^  His  learned  friend  Smalridge,  in  the  speech 
he  made  when  he  presented  him  to  the  upper  house 
of  convocation,  as  prolocutor,  styles  him  Vir  in  nuUo 
Kterarum  genere  hospes^  in  plerisque  artibus  et  studiis 
diu  etfeliciter  exercitatiis^  in  tnasime  perfectis  literamm 
disciplinis  perfectissimus.  In  his  controversial  writings, 
he  was  sometimes  ttfo  severe  upon  his  adversary,  and 
dealt  .rather  too  much  in  satire  and  invective }  but 
this  his  panegyrist  imputes  more  to  the  natural  fervour 
of  his  wit  than  to  any  bitterness  of  temper  or  pre- 
pense malice.  In  his  sermons,  however,  he  is  not 
only  eytry  way  unexceptionable,  but  highly  to  be  com- 
mended. The  truth  is,  his  talent  as  a  preacher  was 
so  excellent  and  remarkablci  that  it  may  not  impro* 
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perly  be  said,  that  be  owed  his  preferment  to  the  pat-  ^tteiU 
pit.  **  He  has,"  says  an  author  in  the  Tatler,  **  so  par-  g 
ticular  a  regard  to  his  congregation,  that  he  commits 
to  nis  memory  what  he  has  to  say  to  them  ^  and  has  so 
soft  and  graceful  a  behaviour,  that  it  must  attract  your 
attention.  His  person,  it  is  to  be  confessed^  is  no  small 
recommendation  j  but  he  is  to  be  highly  commended  for  not 
losing  that  advantage,  and  adding  to  propriety  of  speech 
(which  might  pass  the  criticism  of  Longinus)  an  action 
which  would  have  been  approved  by  Demosthenes.  He 
never  attempts  your  passions,  till  he  has  convinced 
your  reason.  AH  the  objections  which  yoo  can  form 
are  laid  open  and  dispersed  before  he  uses  the  least 
vehemence  in  his  sermon  \  but  when  he  thinks  he  has 
your  head,  he  very  soon  wins  your  heart,  and  never  pre- 
tends to  show  the  beauty  of  holiness,  till  he  has  coovin- 
ced  you  of  the  truth  of  it.*'— In  his  letters  to  Fopey  &c. 
Bishop  Atterbury  appears  in  a  pleasing  light,  both  as  a 
writer  and  as  a  man. 

ATTESTATION,  the  act  of  affirming  or  witne«- 
ing  the  truth  of  something,  more  especially  in  writing. 

ATTIC,  any  thing  relating  to  Attica,  or  to  the  city 
of  Athens  :  thus  Attic  salt,  in  philology,  is  a  delicate 
poignant  sort  of  wit  and  humour  peculiar  to  the  Athe- 
nian writers*,  Attic  witness,  a  witness  incapaUe  of  oor<* 
ruption,  &c. 

Attic  Order.    See  Architectore. 

Attic  Base^  a  peculiar  kind  of  base  osed  by  the 
ancient  architects  in  the  Ionic  order ;  and  by  Palladio, 
and  some  others  in  the  Doric 

Attic  Story ^  in  Architecture  /  a  story  in  the  npper 
part  of  a  hoiise,  where  the  windows  are  osoally  square* 


ATTICA. 


Attica.      A  TTICA,  an  ancient  kingdom  of  Greece,  situated 

^^■1   V     ■>  -f^  along  the  north  coast  of  the  gulf  of  Saron  \  bound- 

^   .     edon  the  west  by  Megara,  Mount  Cithaeron,  and  part  of 

??rJL»  jif^  BoBotia ;  on  the  north  by  the  strait  of  Euripus,  now 

Stretto  dt  negro  ponte^  and  Bcfeotia ;  and  on  the  east 

by  the  Euripus.     It  extends  in  length  from  north-west 

to  south-west  about  60  miles  ;  its  breadth   from  north 

to  south  was  56,  decreasing  as  it  approached  the  sea. 

The  soil  of  this  country  was  naturally  barren  and 
craggy,   though  by  the  industry  of  its  inhabitants  it 
,        produced  all  the  necessaries  of  life.     On  this  account 
lahabitants  Attica  was  less  exposed  to  invasions  than  other  more 
thoDght  to  fertile  countries  ^  and  hence  it  preserved  its  ancient  in- 
bc  prodtt-    habitants  beyond  all  the  other  kingdoms  in  its  neigh- 
the  loif     bourhood  :  so  that  they  were  reputed  to  be  the  sponta- 
neous productions  of  the  soil ;  and  as  a  badge  of  this, 
Thucydides  tells  us,  they  wore  golden  grasshoppers  in 
their  hair. 

The   chief  cities  in  the   kingdom  of  Attica   were 

Athens  the  capital  j  next  to  iC  Eleusis,  situated  on  the 

same  gulf,  near  the  coast  of  Megara  j  and  next  to  that 

Rhamnus,  famed  for  the  temple  of  Amphiaraus  and  the 

Cecrowthc*^*"®  of  the  goddess  Nemesis. 

ant  king.        I'h^  ^^^  ^^^i  of  this  country,  of  whom  we  have  any 
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distinct  account,  was  Cecrops.  Others  indeed  are  said  AttMi 
to  have  reigned  before  him,  particularly  one  Actscos,  ^-  »^ 
whose  daughter  Cecrops  married,  and  in  her  right  laid 
the  foundation  of  his  new  monarchy.  Cecrops  is  said  to 
have  been  the  first  who  deified  Jupiter,  set  up  altars  and 
idols,  and  instituted  marriage  among  the  Greeks.  He 
is  likewise  affirmed  to  have  taught  bis  subjects  naviga- 
tion ;  and  for  the  better  administration  of  justice,  and 
promoting  intercourse  among  them,  to  have  divided  them 
into  the  first  four  tribes,  called  CecropiSf  Autochthon^ 
Actea  and  Paralia ;  and  he  is  also  by  some  said  to  be 
the  founder  of  the  Areopagus.  From  this  monarch  the 
Athenians  affected  to  call  themselves  Cecropidee  till  the 
reign  of  Erectheus  their  sixth  king,  after  whom  they 
took  the  name  of  Erecthyda* 

Cecrops  dying  after  a  reign  of  50  years,  left  three  Crisau 
daughters  \  by  marrying  one  of  whom,  probably,  Cra- 
naus  a  wealthy  citizen  ascended  the  throne.    He  enjoy- 
ed his  crown  peaceably  for  ten  years }  till,  having  mar- 
ried one  of  his  daughters  named  Attis^  to  Amphictyon 
the  son  of  Deucalion,  he  was  by  him  dethroned,  and        ^ 
forced  to  lead  a  private  life  to  the  last.     From  this^l'*"*' 
daughter,  the  country,  which  before  bad  been  called  ^^ 
Actea^  took  the  name  of  Attica.  Attsio. 

After 
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After  a  reign  of  lo  or  I2  jears,  Ampbictyoa  was 
himself  deposed  by  Ericihonius,  said  to  be  the  son  of 
Vulcan  and  Telhys.  Being  lame  of  both  bin  feet,  he 
18  said  to  have  invented  coaches,  or,  as  others  will  liave 
it,  instituted  horse  and  chariot  races,  in  honour  of  Mi- 
He  is  also  reported  to  have  been  the  first  who 
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•tamped  silver  coin.  He  reigned  50  years,  and  was 
ancceeded  by  his  son  Pandion,  the  father  of  Progne  and 
Philomela  J  whose  hard  fate,  so  famous  among  the 
poets,  is  supposed  to  have  broke  his  heart,  after  a  reign 
of  aboiit  40  years.  In  his  time  Triptoleroos  taught 
the  Athenians  agricaltore,  which  he  had  learned  from 
9  Ceres. 
Kdieos.  Pandion  was  succeeded  by  liis  son  Erecthens,  who 
being  reckoned  the  most  powerful  prince  of  his  time, 
Boreas  king  of  Thrace  demanded  his  daoghter  Orithia 
10  marriage,  and  on  being  refused  carried  her  off  by 
force.  After  a  reign  of  50  years,  Erectbeus  being 
killed  in  a  battle  with  the  Eleusians,  was  succeeded  by 
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erapi  IL  his  son  Cecrops  II.  who  is  generally  allowed  to  have 
been  the  first  who  gathered  the  people  into  towns  j 
they  having  till  then  lived  in  houses  and  cottages  scat- 
tered here  and  there,  without  order  or  regular  distance. 
After  a  reign  of  40  years  he  was  driven  out  by  his  bre- 
thren Motion  and  Pandoros,  who  forced  him  to  fly  into 
^giaJea,  where  he  died. 


II 


SI 


idion  IL  Cecrops  II.  was  succeeded  by  his  son  Pandion  II. 
and  he  was  likewise  driven  out  by  Motion,  who  assumed 
the  government.  Pandion  in  the  mean  time  fled  into 
Megara,  where  be  married  Pelia  the  daughter  of  Pylas 
king  of  that  place,  and  was  appointed  successor  to  the 
kingdom.  Here  he  had  four  sons,  who  returning  to 
Athens,  whether  with  or  without  their  father  is  uncer- 
tain, expelled  the  sons  of  Motion,  and  after  the  decease 
of  Pandion  their  father,  divided  the  government  among 
themselves ;  notwithstanding  which,  the  royal  dignity 
did  in  effect  remain  with  ^geus  the  eldest. 

Ageus,  when  be  ascended  the  throne,  finding  him- 
self despised  by  bis  subjects  because  he  had  no  sons,  and 
jometimes  insulted  by  his  brother  Pallas,  who  had  no 
less  than  fifty,  consulted  the  oracle  of  Apollo  at  Del- 
phi. Receiving  here,  as  was  commonly  the  case,  an 
answer  which  could  not  be  understood  without  a  com- 
mentator, he  applied  to  Pittheus  king  of  Tree zen,  fa- 
mous for  his  skill  in  expounding  oracles.  This  prince 
easily  prevailed  with  him  to  lie  with  his  daughter  ^- 
thra,  who  proved  with  child  ^  and  as  none  but  these 
three  were  privy  to  the  secret,  ^geuH,  before  his  re- 
turn to  Athens,  hid  a  sword  and  a  pair  of  shoes  under  a 
stone,  leaving  orders  with  the  princess,  that  if  the  child 
proved  a  boy,  she  should  send  him  to  Athens  with  the^e 
tokens  as  soon  as  he  was  able  to  lift  up  that  stone.  Ha 
charged  her  moreover  to  use  all  imaginable  secrecy,  lest 
the  SODS  of  his  brother  Pallas  should  waylay  and  murder 
him. 

^thra  being  delivered  of  a  son,  Pittheus  gave  out' 
that  Neptune  was  the  father  of  it.  This  child  was 
named  Theseus^  and  proved  one  of  the  most  famous 
heroes  of  antiquity.  Being  arrived  at  the  age  of  1 6, 
his  mother  brought  him  to  the  stone  above  mentioned  ; 
and  he  having  lifted  it  with  ease,  was  desired  to  take 
up  the  sword  and  shoes  and  prepare  himself  to  go  to 
his  father.  He  was  advised  to  go  by  sea  rather  than 
by  land,  as,  ever  since  the  departure  of  Hercules,  the 
toada  had  been  exceedingly  infested  by  banditti.    Tk^^ 
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sous,  however,  who  had  already  begun  to  discover 
marks  of  uncommon  xtrength  and  courage,  no  sooner 
heard  the  name  of  Hercules  mentioned,  than  be  be- 
came desirous  of  imitstii*^  so  great  a  pattern  j  and  after 
performing  a  number  of  glorious  exploits,  for  which  see 
the  article  Theseus,  he  arrived  safe  at  his  father^s 
capital. 

The  great  atchievements  of  our  young  hero  pro- It  made 
cured  him  a  welcome  reception  at  the  court  of  ^geos,  l^'o^'^  to 
though  his  birth  was  unknown  to  all  except  Medea,  to™*^*^*"^' 
whom  the  king  had  lately  been  married.  This  queen* 
being  a  sorceress,  it  is  not  to  be  supposed  any  thing 
could  be  concealed  from  her:  she  therefore,  by  her 
diabolical  penetration,  quickly  found  out  that  Theseus 
was  the  king's  son }  after  which  she  became  so  jealous 
of  him  on  account  of  his  valour,  that  she  persuaded  her 
old  husband  to  invite  the  young  stranger  to  a  banquet, 
and  poison  him  in  a  glass  of  wine.  The  poison  was  ac- 
cordi\igly  prepared,  and  Theseus  invited  j  but  the 
prince  suddenly  drawing  his  sword,  it  was  immediately 
recognised  by  /Bgeus  to  be  the  same  he  had  formerly 
buried  below  the  stone.  Upon  this  he  stepped  forward 
to  Tlieseus,  throwing  down  the  poisoned  draught  (n  his 
way ;  and,  embracing  him  with  much  tenderness,  own- 
ed him  for  his  son  before  all  the  court. 

At  this  time  the  king  of  Athens  had  great  occasion 
for  such  a  champion  as  Theseus.     The  sons  of  Pallas^ 
who  had  all  along  behaved  with  great  insolence,  upon 
Theseus  being   discovered  to  be  the  king's  son,    and 
heir  apparent  to  the  crown,  broke  out  in  open  rebel- 
lion.    They  were  soon  discomfited ;   but  ^geos  and       15 
the  whole  country  of  Attica  were  still  in  great  distress  He  kills  the 
on  the  following  account.     Some  years  before,  Andrp- Minotaur. . 
geus,   the  son  of  Minos  king  of  Crete,   came  to  A- 
thens  to  be  present  at  one  of  their  feasts.     During  this 
visit  he  contracted  such  an  intimacy  with  the  fifty  sons 
of  Pallas,  that  ^geus,  fearing  some  fatal  consequen- 
ces, 'caused  him  to  be  privately  murdered.     Accord- 
ing to  others.    Androgens  having    undertaken  to  en- 
counter the  Marathonian  bull,  was  killed  by  it*     Be 
this  as  it  will,  Minos  having  received  news  of  his  son's 
death,  imputed  it  to  the  people  of  Attica  ;  and  there*  • 
fore,  af^er  several  unsuccessful  attempts  to  revenge  his 
own  quarrel,    prsyed  to  the  gods  to  do  it  for  him. 
The  Athenians,  in  consequence  of  this  prayer,  were  vi- 
sited with  earthquakes,  famine,  and  pestilence  ;  on  ac- 
count of  which  they  applied  to  the  oracle.      Here  they 
were  informed,  that  no  relief  was  to  be  had  till  they 
were  reconciled  to  the  Cretan  king.     Minos  revolving 
to  make  them  pay  dear  for  their  deliverance,  imposed 
upon  them  a  tribute  of  seven  young  men  and  as  many 
virgins,  whom  he  condemned  to  be  devoured  by  the 
Minotaur,  a  monster  feigned  by  the  poets  to  have  been 
half  man  and  half  bnll.     This  bloody  tribute  had  been 
twice  paid,  and  Minos  had  already  sent  his  messengers 
the  third'time,  when  Theseus  willingly  offered  himself  ' 
to  be  one  of  the  unhappy  victinns  ;  and  embarking  with  . 
them  in  ono  ship,  he  gave  the  pilot  two  sails,  the  one 
black  to  sail  with,  and  the  other  white  to  be  hoisted 
up  at  his  return  in  case  he  came  off  victorious.     Our 
hero  had  all  the  success  he  could  wish :  he^  killed  the 
Minotaur,  prevailed  with  Minos  to  remit  the  tribute, 
and  bis  daugbtier  Ariadne  to  run  away  with  him  ;  but 
her  he  left  with  child  in  the  isle  of  Naxos.     Uafortu- 
nately,  however,  for  ^geus,  the  joy  of  Theseos  and  ; 
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AtUca.     bis  company  was  -bo  great,  fliat  at  their  return  they 

"     ~^  forgot  to  hoist  the  white  flag  in  token  of  their  victory ; 

D«iith  of    ''P^'^  which  the  old  king,  taking  for  granted  that  his 

.A^eus.       son  was  killed,  threw  himself  into  the  sea,  which  ever 

x?       since  has  from  him  been  called  the  JEgean  Sea. 
v****^*i         Theseus  being  thus  left  in  possession  of  the  kingdom 
^l^^         '  of  Attica,  began  immediately  to  think  of  indulging  his 
1 8       "warlike  genius,  and  rendering  the  civil  affairs  of  his 
New  mo-    kingdom  as  lit^tle  troublesome  as  possible.     Toaccom* 
dell  the  go-pjigb  tbis  purpose,  he  began  with  gathering  most  of  the 
vsnunent    p^opj^  ^f  Attica  into  the  old  and  new  town,  which  he 
incorporated  into  one  city.      After  this  he   divested 
himself  of  all  his  regal  power,  except  the  title  of  king, 
the   command  of  the   army,  and  the  guardianship  of 
the  laws.    The  rest  he  committed  to  proper  magistrates 
diosen  out  of  three  different  oi*ders  of  the  people,  whom 
he  divided   into   nobles,  husbandmen,   and  artificers. 
The  fii-st  he  invested  with  the  power  of  interpreting  and 
executing  the  laws^  and  regulating  whatever  related  to 
religion.    The  other  two  chose  their  inferior  magistrates 
from  among  themselves,  to  take  care  of  whatever  rela- 
ted to  their  separate  orders  :   so  that  the  kingdom  was 
in  some  measure  reduced  to  a  commonwealth,  in  which 
the  king  had  the  greatest  post,  the  nobles  were  next 
to  him  in  honour  and  authority,  the  husbandmen  had 
the  greatest  profit,  and  the  artists  exceeded  them  in 
Dumber.  He  likewise  abolished  all  their  distinct  courts 
of  judicature,  apd  built  one  common  council  hall  called 
Prytaneum^  which  stood  for  many  ages  afterwards. 

Having  thus  new-modelled  the  government,  his  next 
care  was  to  join  to  his  dominions  the  kingdom  of  Me- 
gara,  in  right  of  his  grandfather  Pandion  II.  who  had 
married  the  daughter  of  Pylas,  as  above  mentioned.  On 
this  occasion  he  erected  the  famous  pillar  in  the  isthmus, 
which  showed  the  limits  of  the  two  countries  that  met 
there.     On  the  one  side  of  this  pillar  was  inscribed, 
*'  This  is  not  Peloponnesus,  but  Ionia  \*^  and  on  the 
other,  "  This  is  Peloponnesus,  not  lonia/^     After  this 
Defeats  the  ^   undertook    an   expedition    against    the   Amazons, 
Amaaont,    whom  he  overcame,  took  their  queen  Hippolita,  and 
killi  the      afterwards  married  her.     Soon  after  this,  Theseus  con- 
Geotanrs,    tracted  an  intimacy  with  Perithous  the  son  of  Ixion : 
offHekniL''^''^  being  invited  to  his  nuptials,  .assisted  him  in  kill- 
ing  a  number  of  Centanrs,  or  rather  Thessalian  horse- 
men (who  in  their  cups  had  offered  violence  to  their 
female  guests),  and  drove  the  rest  out  of  the  country. 
Our  two  associates  then  proceeded  to  Sparta,  where 
Theseus  fell  in  love  with  the  famed  Helena,  at  that 
time  not  above  nine  years  old,  while  he  himself  was 
upwards  of  fifty.     Her  they  carried  off:  and  of  the 
rape  there  are  various  accounts  \  but  the  following  one, 
which  is  given  by  Plutarch,  is  generally  allowed  to  be 
the  niost  authentic. 

According  to  that  historian,  they  stole  this  beauty, 
the  greatest  in  the  world  at  that  time,  out  of  the  temple 
of  Diana  Ortia,  where  Helena  happened  to  be  dan- 
cing. They  were  pursued  as  far  as  Tegea,  but  made 
their  escape  out  of  Peloponnesus  \  and  thinking  them- 
selves ROW  secore  of  their  prey,  they  agreed  to  cast  lots 
for  her,  upon  condition  that  he  to  whose  lot  she  fell 
abould  assist  the  other  in  procuring  some  celebrated 
beauty.  Fortune  having  declared  for  Theseus,  he  as* 
aisted  his  companion  in  the  like  attempt  upon  Prosei^ 
pina  daughter  of  Aidonius  king  of  the  Mollossi  in 
orus  \  whO|  being  the  next  beauty  to  Helenat  was 


guarded  by  the  dog  Cerberus,  which  had  three  heads,    Auirt. 
and  was  consequently  a  very  formidable  enemy.     Her  ^  ■    v  ^^ 
father,  however,  understanding  that  they  designed  to 
ateal  away  his  daughter,  threw  Perithous  to  be  torn  in 
pieces  by  Cerberus,  and  put  Theseus  in  prison,  from|^^^^^^    . 
whence  he  was  afterwards  relieved  at  the  intercession^^  tb«kiQjr 
of  Hercules.  of  £puuL 

After  this  misfortune,  Theseus  at  length  returned  to 
Athens,  but  found  himself  very  coolly  received  by  his 
subjects.      Mnestheus,  the  son   of  Pteus,  and  great- 
grandson  of  Erectheus,  had  made  use  of  the  king's  ab- 
sence to  ingratiate  Irimself  with  the  people^  and,  upon 
the  commencement  of  a  war  with  Castor  and  Pollux,  the 
two   brothers  of  Helena,  he  persuaded  the  people  of      ^^ 
Athens  to  open  their  gates  to  the  two  brothers.     Up-  Drives  on 
pon  this,  Theseus  was  under  the  necessity  of  conveying  of  Athinu. 
away  himself  and  family  with  all  possible  privacy.  This 
he  luckily  accomplished }  and  designed  to  have  sailed  to 
Crete,  to  have  obtained  assistance  from  Deucalion  son 
of  Minos,  and  now  brother-in-law  to  Theseus  himself, 
he  having  lately  married  Phsedra  sister  to  Deucalion. 
Unfortunately,  however,  our  hero  was  shipwrecked  on 
the  island  of  Scjrros.     Here  be  was  at  first  kindly  re-       it 
ceived  by  Ly comedos  Uie  king  of  that  island  ;  but  wasHiidcttk 
soon  after  killed  by  a  fall  from  a  high  rock,  over  which 
some  say  he  was  pushed  by  Lycomedea  himself,  who 
had   been    prevailed  on  to  destroy  Thesens  in  that 
manner  by  Mnestheus,  that  he  might  with  the  more  se- 
curity enjoy  the  kingdom  of  Athens.  ,3 

Mnestheus  reigned  24  years,  but  lost  his  life  at  the  Mnettkeu, 
siege  of  Troy  \  and  was  succeeded  by  Demophon  one  D^mopbn, 
of  the  sons  of  Theseus  by  Phsedra,  who  was  likewise  at^^ 
the  siege  of  Troy,  but  had  the  good  fortune  to  return  in 
safety.     In  his  reign  was  erected  the  famous  court  of 
the  Ephetse  \  consisting  originally  of  50  Athenians  and 
as  many  Argives,  for  trying  of  wilful  murders.     By 
this  court  the  king  himself  afterwards  submitted  to  be 
tried  for  having  accidentally  killed  one  of  his  subjects. 
He  reigned  33  years,  and  was  succeeded  by  his  son, 
according  to  some,  or  according  to  others  his  brother, 
Oxyntes,  who  reigned   12  years.     Oxyntes  was  suc- 
ceeded  by   his    son  Aphydes,  who  was  murdered  by 
Thymsetes  the  bastard  son  of  Oxyntes.  24 

This  king  discovered  many  base  qualities  unworthy  "I^ijib*^ 
of  his^ dignity  \  and  at  last  was  deposed  by  his  snbjecta^^V^*^ 
on  the  following  occasion.     Xantbus  king  of  Boeotia 
had  a  contest  with  the  Athenians  about  one  of  their 
frontier  towns.     He  offered  to  decide  the  matter  by 
single  combat  with  the  king ;  but  this  was  declined  by 
Thymsetes.     It  happened,  that  at  that  time  one  Me- 
lanthus  a  Messenian,  who  had  been  driven  out  of  his 
country  by  the  Heraclidae,  was  come  to  Athens  j  who 
accepted  the  king  of  Boeotians  challenge.     At  the  first 
onset,  Melanthus  asked  his  adversary,  why  he  had,  con- 
trary to  the  articles,  brought  a  second  into  the  field  with 
him  ?  and  as  Xantbus  immediately  looked  about  to  see 
who  was  behind  him,  Melanthus  run  him  through  with 
his  lance.     This  victory,  though  it  did  little  honour  t^ 
him  who  gained  it,  was  so  agreeable  to  the  Athenians, 
that  they  deposed  their  cowardly  king  Thymsetes,  af- 
ter he  had  reigned  8  years  \  and  appointed  Melanthus  ^  ,  ^5 
in  his  stead,  who  after  a  reign  of  37  years  left  the  kbg-  • 
dom  te  his  son  Codrus. 

This  prince  reigned  about  2i  years  \  during  which 
time  the  Dores  and  Heraclidse  bad  legained  idl  Felo- 
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tiea.     ponnetus,  and  were  upon   the  point  of  eotering  into 
■V       '  Attica*     Codrus,  being  informed  that  the  oracle  bad 
i6        promised  them  victory  provided  they  did  aot  kill  the 
y?  ^®  king  of  the  Athenians,  caroe  immediately  to  a  resolu- 
£ccf     ^^^  ^^  ^y'"S  f<>r  his  country.     Disguising  hii^selfy 
elf  for  therefore,  like  a  peasant,  he  went  into  the  enemy ^s 
ountry,  camp,  and  quarrelling  with  some  of  the  soldiers,  was 
killed  by  them.     On  the  morrow,  the  Athenians  know- 
ing what  was  done,  sent  to  demand  the  body  of  their 
king ;  at  which  the  invaders  were  so  terrified,  that  they 
decamped  without  striking  a  blow, 
abliean     UpoD  the  death  of  Codrus,  a  dispute  which  happened 
in*       among  his  sons  concerning  the  succession,  furnished  the 
t  intrd- Athenians  with  a  pretence  for  ridding  themselves  of 
'^         their  kings  altogether,  and  changing  the  monarchical 
form  of  government  into  a  republican  one*     It  was  im« 
probable,  they  said,  that  they  should  ever  have  so  good 
a  king  as  Codros^  and  to  prevent  their  having  a  worse, 
tliey  resolved  to  have  no  king  but  Jupiter*     That  they 
might  not,  however,  seem  ungrateful  to  the  family  of 
Codrus,  they  made  his  son  Medon  their  supreme  magi- 
strate, with  the  title  of  archon.     They  afterwards  ren- 
dered that  office  deeennial,  but  continued  it  still  in  the 
family  of  Codrus.     The  extinction  of  the  Medontidse 
at  last  left  them  without  restraint ,  upon  which  they  not 
only  made  this  office  annual,  but  created  nine  archons* 
By  the  latter  invention  they  provided  against  the  too 
great  power  of  a  single  person,  as  by  the  former  they 
took  awuy  all  apprehension  of  the  archons  having  time 
to  establish  themselves,  so  as  to  change  the  constitution* 
In  a  word,  they  now  attained  what  they  had  long  soaght, 
viz.  the  making  the  supreme  magistrates  dependant  on 
the  people* 

We  have  a  list  of  these  archons  for  upwards  of  600 
years,  beginning  with  Creon,   who  lived  about   684 
years  before  Christ,  to  Herodes,  who  lived  only  60 
years  before  that  time.     The  firsts  archon  of  whom  we 
^l_{^near  any  thing  worth  notice,  is  named  Dracoi     He 
v  of      reigned  in  the  second,  or,  as  others  say,  in  the  last  year 
BBS.      of  the  39th  Olympiad,  when  it  is  supposed  he  publish- 
ed his  laws :  but  though  his  name  is  very  frequently 
mentioned  in  history,  yet  no  connected  account  can  be 
found  either  of  him  or  his  institutions  j  only,  in  gene- 
ral, bis  laws  were  exceedingly  severe,  inflicting  death 
for  the  smallest  faults ;  which  gave  occasion  to  one  De- 
madea  an  orator  to  observe,  that  the  laws  of  Draco 
were  written  with  blood,  and  not  with  ink*     Fur  this 
extraordinary  severity  he  gave  no  other  reason,  than 
that  small  faults  seemed  to  him  to  be  worthy  of  death, 
and  he  could  find  no  higher  punishment  for  the  great* 
est.    He  was  far  advanced  in  years  when  he  gave  laws 
to  Athens }  and  to  give  his  institutions  the  greater 
weight,  he  would  not  suffer  them  to  be  called  nomoi^ 
or  laws,  but  theamoi^  or  sanctions  proceeding  from  more 
than  human  wisdom.    The  extreme  severity  of  these 
«IM    ^^^^  however,  soon  made  the  Athenians  weary  both 
Bjty,     of  them  and  the  author  of  them  \  upon  which  Draco  was 
obliged  to  retire  to  ^gina*    Here  he  was  received  with 
the  highest  honours :  but  the  favour  of  the  inhabitants 
of  this  place  proved  more  fatal  to  him  than  the  hatred 
of  the  Athenians  \  for  coming  one  day  into  the  thea* 
30       tre,  the  audience,  to  show  their  regard,  threw,  as  the 
Icacli.  custom  then  was,  their  cloaks  upon  him  /  and  the  mnl- 
titude  of  these  being  very  great,  they  stifled  the  old  man, 
who  was  too  weak  to  disengage  himself  from  their  load* 
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After  the  expulsion  of  Draco,  nothing  remarkable 
happened  at  Athens  till  the  year  before  Christ  606 
when  we  find  the  republic  engaged  in  a  war  with  the  3'  , 
Mitylenians  about  the  city  Sigseom,  situated  near  the  ^^^  ^°'^ 
mouth  of  the  river  Scamander.  The  Athenian  army 
was  commanded  by  Phrynon,  a  person  equally  remark- 
able for  the  comeliness  of  his  person  and  the  generosity 
of  his  mind*  The  Mitylenians  were  commanded  by 
/  Pittacus,  one  of  the  celebrated  sages  of  Greece*  As 
these  commanders  looked  upon  the  honour  of  their  re- 
spective countries  to  be  concerned,  they  exerted  them- 
selves to  the  utmost*  At  last  they  met  in  single  com- 
bat \  wherein  Phrynoil  depended  on  his  valour  only : 
but  Pittacus  concealed  behind  h\%  shield  a  net,  where* 
with  he  suddenly  entangled  his  antagonist,  and  easily 
slew  him*  This,  however,  not  putting  an  end  to  the 
war,  Periander  tyrant  of  Corinth  interposed  \  and  both 
parties  having  submitted  to  his  arbitration,  he  decreed 
that  Sigseom  should  belong  to  the  Athenians*  ., 

About  seven  years  after  this  war,  a  conspiracy  was  Cylon'f 
formed  by  Cylon  son-in-law  to  Theagenes  tyrant  of^^onspiracy. 
Megara,  who,  having  by  his  affable  behavionr  procured 
many  friends,  formed  a  design  of  seizing  the  sovereignty 
of  Athens*    Having  consulted  the  oracle  as  to  the  most 
proper  time,  he  was  directed  to  make  the  attempt  when 
the  citizens  of  Athens  were  employed  in  celebrating 
their  highest  feasts  to  Jupiter*     When  many  of  the 
citizens  therefore  were  gone  to  the  Olympic  games, 
Cylon  and  his  associates  made  themselves  masters  of  the 
citadel*     Here  they  were  instantly  besieged  by  Mega- 
cles  at  that  time  archon,  and  soon  reduced  to  great 
distress  for  want  of  water.     The  chief,  together  with 
his  brother,  found  means  to  make  their  escape,  but  the 
meaner  sort  were  left  to  shift  for  themselves.     In  this 
.extremity  they  fled  to  the  temple  of  Minerva >  from 
whence  Megades  with  much  ado  prevailed  upon  them 
to  come  down  and  submit  themselves  to  the  mercy  of 
their  country*     Having  at  last  assented  to  this,  they 
tied  a  cord  to  the  image,  of  the  goddess,  and  carried 
the  clue  with  them,  to  demonstrate,  that  though  they 
Were  out  of  the  temple  they  were  still  under  Minerva^s 
protection.     Unfortunately  for  them,  however,  as  they 
passed  the  temple  of  the  Furies,  the  line  snapt  of  itself; 
which  Megades  construing  into  a  renunciation  by  the 
goddess,  caused  his  men  to  fall  npon  them  and  despatch  •    ^ 
as  many  as  they  could  find*.   Such  as  were  without  theconspinu 
temple  were  immediately  massacred,  and  those  who  fledjton  matsa- 
thither  again  were  murdered  in  their  sanctuary.     In  <^>^  ^7 
short,  none  escaped  but  such  as  bribed  the  wives  of^^^^®'^ 
the  officers  of  justice.     This  carnage,  however,  did  not 
put  an  end  to  the  sedition*     The  remains  of  Cylon^a 
faction  created  great  disturbances,  by  insinuating  that 
the  violation  of  Minerva's  sanctuary  had  drawn  down    . 
the  anger  of  the  gods ;  and  t||ese  discourses  had  such  who  is  eie- 
an  effect,  that  Megacles  and  his  officers  were  styled  crated  by  > 
execrable f  and  held  to  be  persons  under  the  displeasure  the  people, 
of  heaven* 

During  the  time  of  this  confusion,  the  MegaTensians^^^^^^, 
attacked  Nisea,  which  they  took,  as  wdl  as  Salamis )  fai  war 
and  80  completely  routed  the  Athenians  in  every  at*  with  Me- 
tempt  to  recover  the  latter,  that  a  law  was  at  last  patf-g>i^ 
aed,  by  which  it  should  be  capital  for  any  one  to  pro* 
pose  the  recovery  of  Salamis*     About  the  same  time 
the  city  was  disturbed  by  reports  of  frightful  appear- 
aacesy  and  filled  with  superstitions  fean^  tlie  erade  tft 
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Delphi  was  therefore  eoosoltedy  and  an  answer  retam- 
ed  that  the  city  behoved  to  be  expiated-.  Upon  this, 
Epimeoides  the  Fhestian  was  sent  for  from  Crete,  to 
perform  the  necessanr  ceremonies,  be  being  repoted  a 
holy  man,  and  one  that  was  deeply  skilled  in  all  the 
«iysteries  of  religion.  His  expiation  consisted  in  ta- 
king some  black,  and  some  white  sheep,  tarning  them 
all  loose,  and  directing  some  persons  to  follow  them  to 
those  places  where  they  coached,  and  there  to  sacrifice 
them  to  the  local  deity.  He  caused  also  many  temples 
and  chapels  to  be  erected,  two  of  which  liaTC  been  par- 
ticHlarly  noted,  Wz.  the  chapel  of  Contumely  and  that 
of  Impudence,  This  man  is  said  to  have  looked  wist- 
foUy  on  the  port  of  Manychia  for  a  long  time,  and 
then  to  have  spoke  as  follows  to  those  that  were  near 
him :  **  How  blind  is  man  to  fnture  things !  fordid  the 
Athenians  know  what  mischief  will  one  day  be  deri- 
ved to  them  from  this  place,  they  would  eat  it  with 
their  teeth.**  This  prediction  was  thought  to  be  ac- 
complished 270  years  after,  when  Antipater  constrained 
the  Athenians  to  admit  a  Macedonian  garrison  into 
that  place. 

About  597  years  before  Christ,  Solon  the  famed 
Athenian  legislator  began  to  show  himself  to  his  coun- 
trymen. 'He  is  said  to  have  been  lineally  descencled 
from  Codrus;  but  left  by  bis  father  in  circumstances 
rather  necessitous,  which  dbliged  him  to  apply  to  mer- 
chandise; it  is  plain,  however,  both  from  his  words 
and  writings,  that  he  was  a  disinterested  patriot.  The 
shameful  decree,  that  none  under  pain  of  death  should 
propose  the  recovery  of  Salamis,  crieved  him  so  much, 
that  having  composed  an  elegy  of  lOO  verses,  such  as 
be  thought  would  be  most  proper  to  inflame  the 
minds  of  the  people,  he  ran  into  the  market-place  aS  if 
he  had  been  ihad,  with  his  night-cap  on  his  head,  re- 

'  peatittg  his  elegy.  A  crowd  being  gathered  round  the 
pretended  madman,  his  kinsman  Pisistratus  mingled 
among  the  rest,  and  observing  the  people  moved  with 

•8olon*8  words,  he  also  seconded  him  with  all  the  elo- 
i|uence  he  was  master  of ;  and  between  them  they  pre- 
vailed so  far  as  to  have  the  law  repealed,  and  a  war 
was  immediately  commenced  against  the  people  of  Me- 
jgara.  Who  was  commander  in  this  expedition  is  not 
certain  }  but  the  city  was  recovered,  according  to  the 
most  general  account,  by  the  following  stratagem.  So- 
lon coming  with  Pisistratus  to  Colias,  and  finding  there 

•  the  women  busy  in  celebrating,  according  to  custom, 
the  fean  of  Ceres,  iient  a  confidant  of  his  to  Salamis, 
•who  pretended  to  be  no  friend  lo  the  people  of  Attica, 
telling  the  inhabitants  of  Salamis,  that  if  they  had  a 
mind  to  seize  the  fairest  of  the  Athenian  Isdies,  they 
^ght  now  do  it  by  passing  over  to  Colias.  The  Mega- 
rensians  giving  easy  credit  to  what  the  man  said,  imme- 
diately fitted  out  a  ship  $  which  Solon  perceiving  from 
the  opposite  shore,  dismissed  the  women,  and  having 
dressed  a  number  of  beardless  youths  in  female  habits, 
under  which  they  concealed  every  one  a  dagger,  he  sent 
Ihem  to  the  sea-side  to  dance  and  divert  themselves  as 
the  women  were  wont  to  do.  When  those  who  came 
from  Salamis  saw  these  young  persons  skipping  up  and 
down,  tbey  strove  who  ^hould  be  first  on  shore ;  but 
were  every  one  of  them  kined,  and  their  vessel  seized ; 
aboard  which  the  Athenians  embarking,  sailed  immedi- 
ately to  Salamis  and  took  it. 
'  On  the  return  of  Solon  to  AthenS|  he  was  greatly 

i 


honoured  bv  the  people,  to  whom  another  occasion  of   Attics 
admiring  his  wisdom  was  quickly  afforded.      The  in-  ^    ^■i^i 
habitants  of  Cirrha,  a  town  situated  in  the  bay  of  Co-      39 
rinth,  after  having  by  repeated  incursions  wasted  tbe^™ 
territory  of  Delphi,  at  last  besieged  the  capital  itself,  red,^|. 
with  a  view  of  making  tbemselves  masters  of  the  trea-Ssloo'i 
sores  contained  in  the  temple  of  Apollo.      Advice  of*vdoa. 
this  intended  sacrilege  being  cent  to  the  Amphictyons, 
who  were  the  states-general  of  Greece,  Solon  advised 
that  the  matter  should  be  universally  resented,  and  that 
all  the  states  should  join  in  punishing  the  Cirrhseans,  and 
saving  the  Delphic  oracle.     This  advice  was  complied 
with,  and  a  general  war  against  Cirrha  declared.    Cly- 
sthenes,  tyrant  of  6i<nron,  commanded  in  chii^,  and  Alc- 
msson  was  general  of  the  Athenian  quota.     Solon  went 
as  assistant  or  counsellor  to  Clysthenes,  and  by  follow- 
ing his  advice  the  war  was  conducted  to  a  prosperous 
For  when  the  Greek  army  had  besieged  Cirrb^ 
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ibr  some  time  without  any  appearance  of  success,  the 
oracle  at  Delphi  was  consulted,  from  whence  the  follow- 
ing answer  was  returned : 

**  In  vain  yon  hope  to  take  the  place  hefone 

**  The  aea^s  blue  waves  roll  o*er  the  halloired  shore.** 

This  answer  struck  the  whole  army  with  surprise,  till 
'Solon  mdvised  Clysthenes  to  consecrate  solemnly  the 
whole  territory  of  Cirrha  to  the  Delphic  Apollo;  so 
as  that  was  a  maritime  country,  the  sea  must  then  wash 
the  sacred  coast.  According  io  Fausanias,  the  city 
was  reduced  by  the  following  stratagem,  likewise  in- 
vented by  Solon.  He  caused  the  river  Flistus,  whidi 
run  through  Cirrha,  to  be  turned  into  another  chan- 
nel, hoping  thereby  to  have  distressed  the  inhabitants 
Tor  want  of  water :  but  finding  they  had  many  wells 
within  the  city,  and  were  not  to  bo  reduced  by  that 
means,  he  caused  a  vast  quantity  of  roots  of  hellebore  to 
be  thrown  into  the  river,  which  was  then  suffered  to  re- 
turn into  its  firmer  bed.  The  inhabitants,  oveijoved 
at  the  sight  of  running  water,  came  in  troops  to  dnnk 
of  it :  whereupon  an  epidemic  flux  ensued,  and  the  ci- 
tizens being  no  longer  able  to  defend  the  walls,  the 
town  was  easily  taken. 

On  the  return  of  Solon  to  Athens  he  found  things  Athcwii 
again  in  the  utmost  confusion.      The  remnant  of  Cy- gnat  cos 
ion^s  faction  gave  out,  that  all  sorts  of  misfortunes  had  Woa. 
befallen  the  republic  on  account  of  the  impiety  of  Me- 
gacles  and  his  followers ;  which  clamour  was  heighten- 
ed by  the  retaking  of  Salamis  about  this  time  by  the 
Megarensians.     Solon  interposed,  and  persuaded  those 
who  were  styled  execrable  to  abide  a  trial,  and  300  per-       41 
sons  were  chosen  to  judge  them.     The  event  was,  that  Megade 
300  of  Megacles's  party  who  were  alive  were  sent  in-  Pf^JV?*" 
to  perpetual  banishment,  and  the  bones  of  such  as  were  ^^'^^^ 
dead  were  dug  up  and  sent  without  the  limits  of  their 
country.  ^ 

Though  this  decision  restored  the  public  quiet  for  tbeThieelb 
present,  it  was  not  long  before  the  people  were  divided  tions  slai 
into  three  factions,  contending  about  the  proper  form  ^ 
of  government.   These  were  called  the  DiacrU^  Pcduti, 
and  Parali;  the  first  of  these  were  the  inhabitants  of 
the  hilly  country,   who  declared  positively  for  demo- 
cracy }  the  second,  dwelling  in  the  lower  parts,  and 
who  were  far  more  opulent  than  the  "fqrmei:,  declared 
for  an  oligarchy,  as  supposing  the  government  would 
foil  mostly  into  dieir  hands  ^  the  third  partfi  who  lived 
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«a  tti6  tea-^oitti  Weie  ^ple  of  modenla  priMii^tet^ 
Mid  therefere  wem  for  a  matd  govoramenL  Bctideo 
the  ditluriMuioeo  nised  on  thia  aoeooot,  otben  woro 
oecMioned  by  tho  rich  oppreottng  the  poor.  Aceordliig 
to  Platmrchy  the  poor  being  indebted  to  the  ridiy  ei- 
ther tilled  their  groiyide  and  paid  then  the  sixth  part 
of  the  prodooe^  or  engaged  their  bodies  for  their  debts, 
so  that  many  were  made  slafee  at  homot  and  many  sold 
iolo  other  eoootries  |  nay,  some  were  obliged  to  sell 
their  ehildren  to  pay  their  debts,  and  others  in  despair 
qoitled  Attica  aito^then  The  greatest  part,  how« 
oTer^  were  for  throwing,  off  the  yoke^.and  began  to 
look  aboot  fer.a  leader^  openly  decfaucing  that  they  in- 
tended to  change  the  form  of  goyemment,.  and  mslce  a 
lepartttion  of  lands.  In  this  extremity,  the  eyes  of  all 
the  citizens  were  cast  upon  Solon.  Tbe  most  peudent 
were  for  offering  him  the  sOTereignty  (  hot  he  peroeiting^ 
theirjintentions,  behaved  in  sodb  a  manner  as  to  cheat 
both-  parties,  and  showed  a  spirit  of  patriotism  perhaps 
never  equalled.  He  refused  the  soToreignty  as  far  as  it 
might  have  benefited  himself  j  and  yet  took  open  him- 
self all  the  care  and  trouble  c^  a  pnnce,  be  the  sake  of 
his  people. 

He  was  chosen  arehoo  without  having  recourse  to 
lots,  and  after  his  efection  disappointed  tho  hopes  of 
both  parties*  It  was  Solon's  fnndamental  maxim.  That 
those  laws  will  be  best  observed  which  power  and  jus- 
tice equally  sapporti  Wherever,  therefore^  he  found, 
the  old  constitution:  consooant  to  justice  in  any  Ul^ 
raUe  degree,  he  refused  to  make  any  alteration  at  all^ 
and  was  at  extraordinary  pains  to  show  tbe  reason  of 
the  changes  he  did. make.  In  short,  being  a  perfect 
judge  of  human .  natute,  he  sought  to  rule  ooljr  by 
showing  his  subjects  that  it  was  their  interest  to  obey 
and  not  byforcing  upon  theoa  what  he  himself  esteem^ 
ed  besL  Therefoire,  to  a  person  who  asked  whether  he 
had  given  the  Athenians  the  best  laws  in  his  power,  he. 
replied,  "  I  havo'  established  the  best  they  could  re- 
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As  to  the  main  cause  of  sedilion,  vix.  the  oppressed 
state  of  the  meaner  sort,.  Solon  removed  it  by  a  contri- 
vance which  he !  called  JfaocA/Afii,  i*e«  diichargef  but 
what  this  was^  anthofs  are. noti agreed  upon*.  Some 
say  that  be  released  «U  debts  then  m  being,  and  probi* 
bited  tbe  taking  any  man's  person  for  payment  of  A 
debt  for  the  fittoret  According  to  others,  the  poof 
were  eased^  not  by  caneelHnff  tho^  debts,  but  by  lower- 
ing tbe  interest,  and  increasing  tbe  value  of  money  ^  a 
mina,  which  before  was  made  equal  to  93  dracbms-only, 
being  by  him  made  eqaal  to  100  f  which  was  of  great 
advaotsige  to  the  debtor,  and  did  the  creditor  no  hurt. 
It  is,  however,  most  probable  that  the  sisacbthia  was  a 
general  remittance  of  all  debts  whatever,  otherwise  So-- 
lon>  could  not  have  boasted  in  his  verses  that  he  had  re- 
moved so  many  marks  of  mortgages  (1I)  as  were  every- 
where frequent )  that  he-  bad  fieed  from  apprehensioa 
such  as  were  driven  to  despair,  &c. 

But  in  the  midst  of  all  Solonl^s  glory,  an  accident 
befel  bira^  which,,  for  a  time,  hurt  his  reputation,  and 
had  ahnost  entirely  ruined  his  schemes.    He  had  con- 
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suited  ConoD,  Cliniai,  And  Hippimieos,  his  three 
friends,  on  an  oration  prepared  with  a  view  to  engage 
the  people^s  consent  to  the  discharge  ^  and  these  three 
men,  thus  knowing  there  was  to  be  a  general  discharge 
of  debts,,  basely  took  the  opportunity  of  borrowing 
vast  sums  before  the  law  was  promulgated,  in  conse- 
quence of  which  they  were  never  obliged  to  return 
them. 

This  was  thought  at  first  to  have  been  done  with 
Solon's  consent,  and  that  he  had  shared  in  tbe  money  } 
but  this  aspersion  was  quickly  wiped  off  when  it  ap- 
peared that  the  lawgiver  himself  was  a  very  consider- 
able  loser  by  his  own  law.  His  friends,  however, 
could  never  recover  their  credit,  but  were  ever  after- 
wards stigmatited  with  the  opprobrious  appellation  of 
cAreocopiiUgf  or  deii'Smkers* 

The  Athenians  were  as  little  pleased  with  Solon's  golon^bU- 
manaeement  as  with  their  former  condition^  tbe  rich  awd  at  list, 
thinking  he  bad  done  too  much  in  cancelling  the  mo-^^^^** 
ne}*-debts  doe  to  them,  and  the  poor  that  he  had  <lone!^^^^* 
too  little,  becaose  he  had  not  divided  the  lands  of  At-i^id  ehon 
tica  equally.     In  a  short  tidie,  however,  they  acquies- legiibtori 
ced  in  the  new  institutions,  and  gave  a  more  public 
tokm  of  their  repentance  than  they  had  before  shown 
of  their  displeasure,  instituting  a  solemn  secrifice  under 
tbe  name  of  St^acAMd^  at  the  same  time  that  Solon  was 
unanimously  elected  legislator  of  Athens,  with  full 
power  to  make  laws,  and  alter  or  new-model  the  consti- 
tution as  he  thought  fit. 

Solon  being  now  invested  with  unlimited  authority,  OwptNf  e 
set  about  tbe  arduous  task  of  compiling  new  laws  foraewbodf 
the  turbulent  people  of  Attica  $  which  having  at  Ikst^'^l*^*' 
compleled  in  the  best  manner  be  was  able,  or  in  the 
best  manner  the  natnre  of  the  people  Would  udmit,  he 
procured*  them  to  be  ratified  for  lod  years.    Such  aS; 
related  to  priyate  actions  were  preserved  on  parallelo- 
grams of  wood,  with  cases  which  reached  from  the 
ground,  and  turned  about  upon  a  pin  like  a  wheel. 
These  were  thence  called  oeonef  s  and  were  placed 
first  in  the  citadel,  and  ailerWards  in  the  prytaneum, 
that  aU  the  subjects  might  have  access  to  them  when 
they  pleased.    Such  as  concerned  public  institutions, 
and  sacrifices  were  contained  in  triangular  tables  of 
stone  called  cjfrbe*.    The  Athenian  magistrates  were 
sworn  to  obiierve  both  \  and  in  process  of  time  these  • 
monoments  of  Solon's  wisdom  became  so  famousy  that 
all  public  acts  were  from  them  named  Axomt  and  Cyr* 

After  the  pNNUulgation  of  the  laws,  Solon  found  He  gee# 
himself  obliged  to  leave  Athens,  to  prevent  bis  being  ^brMdlst 
continuallv  teased  for  explanations  and  alteratiene  rf^^  l^***^ 
them.     He  therefore  pretended  an  inclination  to  mer- 
chandise, and  obtained  leave  to  abient  himself  for  10 
years,  dmring  which  time  be  hoped  the  laws  would  htr^ 
grown  familiar.      From  Athens  Solon  travelled  intO' 
Egypt,  where  he  conversed  with  Psenopbis  the  He- 
liopolitan,  and  Sonchis   the  Saite,  the  most  learned^ 
priests  of  that  age.    From  these  he  learned  tbe  sitOa- 
tionof  the  island  Atlantis,  of  which  he  wrote  aO  ac- 
count in  verse,  which  Plato  afterwards  continued  ^••thp  JB» 

Fftil  ttomimMt. 


(b)  The  Athenians  had  a  custom  of  banging  op  billets  to  show  that  bouses  were  engaged  for  such  and  such  suine 
ofmoney* 
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Attica.    From  Egypt  be  went  to  Cjrpnit,  where-  be  was  ex- 
*       V '   •'  tremely  well  received  by  one  of  the  petty  kfogii.     This 
prince  lived  in  a  city  called  Apeia^  built  by  Demo- 
phoi>  the  son  of  Tbesens,  on  an  eminence  near  the  ri- 
ver Clarius,  but  in  a  soil  craggy  arifd  barren.     SoYon 
observing  a  very  pleasant  plain  below,  engaged  the' 
king  to  remove   thither  \  assisted  in   executing  the 
scheme  he  had  formed  ^  and  succeeded  so  well,  that  a 
new  city  was  formed,  which  soon  became  populous, 
and  out  of  gratitude  to  the  Athenian  legislator  was 
4P        called  Solos, 
Thing!  fall      But  while  Solon  was  thus  travelling  in  quest  of  wis- 
into  dfsor-  j^,^^  g,|/j  ^jj|,  ^  ^j^^  ^^  benefit  those  among  whom  he 

abieuoe.     ^^^^^f   his  countrymen,  who  seem  to  have  resolved  on 
being  dissatisfied  at  all  events,  had  again  divided  them* 
selves  into  three  factions.     Lycurgus  put  himself  at 
the  head  of  the  country  people  ^  Megacles  the  son  of 
Alcmseon  was  at  the  head  of  those  who  lived  on  the 
sea  coast ;  and  Pisistratus  put  himself  at  the  head  of 
the  poorer  sort,  to  protect  them,  as  he  pretended,  from 
tyranny,  but  in  reality  to  seiite  on  the  sovereignty  for 
himself.     All  the  factions  pretended  to  have  a  vast  re- 
gard for  Solon  and  his  laws,  at  the  same  time  that  they 
were  very  desirous  of  a  change  \  but  how  they  were  to 
be   bettered,   none   qf   them   knew,  or   pretended  to 
so       know. 
He  retams      \j^  j|,^  midst  of  this  confusion  the  legislator  returned, 
bat  refuses  Each  of  the  factions  paid  their  court  to  him,  and  af- 
toretane    fccted  to  receive  him  with  the  deepest  reverence  and 
Ills  office*    respect  \  beseeching  him  to  reassume  bis  authority,  and 
compose  the  disorders  which  they  themselves  kept  up. 
This  Solon  declined  on  account  of  his  age,  which,  he 
said,  rendered  him  unable  to  speak  and  act  for  the 
good  of  his  country  as  formerly  \  however^  he  sent  for 
the  chiefs  of  each  party,  beseeching  them  in  the  most, 
pathetic  manner  not  to  ruin  their  common  parent,  but 
to  prefer  the  public  good  to  their  own  private  inte- 
rest. 

Pisistratns,  who  of  all  tlie  three  had  perhaps  the  least 
intention  to  follow  Solon's  advice,  seemed  to  be  the 
most  affected  with  his  discourses;  bnt  as  Solon  perceiv* 
ed  he  affected  popularity  5y  alt  possible  methods,  he 
easily  penetrated  into  his  designs  of  assuming  the  so- 
vereign power.  This  he  spoke  of  to  Pisistratns  him- 
self, at  first  privately  \  but  as  he  saw  that  his  admoni- 
tions in  this  way  had  no  effect,  he  then  said  the  same 
things  to  others,  that  the  public  might  be  on  their 
^f  guard  against  him. 
Piaistratas  Alt  the  wise  discourses  of  Solon,  however,  were  lost 
aaMmeithcQp^,)  the  Athenians.  Pisistratus  had  got  the  meaner 
Mvorelgn-  ^^^^  entirely  at  his  devotion,  and  therefore  resolved  to 
cheat  them  out  of  the  liberty  which  they  certainly  de^ 
served  to  fose.  With  this  view  he  wounded  himself, 
and,  as  Herodotus  says,  the  mules  that  drew  bis  cha- 
riot ;  then  be  drove  into  the  market-place,  and  there 
showed  his  bleeding  body,  imploring  the  protection  of 
the  people  from  those  whom  his  kindness  to  them  had 
rendered  his  imphicable  enemies.  A  concourse  of  peo- 
ple being  instantly  formed,  Solon  came  among  the  rest, 
and  sospeeting  the  deceit,  openly  taxed  Pisistratus  with 
his  perftdiotts  conduct  \  but  to  no  purpose.  A  general 
assembly  of  the  people  was  called,  wherein  it  was  mo- 
ved by  one  Ariston,  that  Pisistratus  aboold  have  a  guard. 
Solon  was  the  only  person  present  who  had  resolution 
enough  to  oppose  this  measure }  the  richer  Athenians^ 


percei^g  that  the  roaltitnde  implicitly  followed  Pi-  jnu^^ 
ststratns,  and  applauded  every  thing  he  said,  remaining  <  y  wi 
silent  throtigh  fear.  Solon  himself,  when  he  saw  he 
conld  prevail  nothing,  left  the  assembly,  faying  he  was 
wiser  th^VL  some,  and  stouter  than  others*  A  guard  of 
460  men  was  now  unanimously  decreed  to  Fisistratos, 
as  we  are  'told  by  Solon  himself.  This  inconsiderable 
body  he  made  use  of  to  enslave  the  people,  but  in  what 
manner  he  accomplished  his  purpose  is  not  agreed* 
Certain  it  is,  that  with  his  guard  he  seizcfd  the  citadel  % 
hot  Polyssttus  hath  given  an  account  of  a  very  aingalar 
method  which  he  took  to  put  it  ont  of  the  power  of 
the  Athenians  to  defend  themeelvea  even  against  anch  % 
small  number.  He  isummoned  an  assembly  to  be  held 
at  the  Anactnfn,  and  dhrected  that  the  people  ahonld 
come  thither  armed*  They  accordingly  came  ;  and 
Pieistratos  hairangQed  them,  but  in  a  voice,  so  low  that 
they  conld  not  tell  what  he  said*  '  The  people  com* 
plaining  of  this,  Pisistratns  told  them  that  they  were 
hindered  from  hearing  him  by  the  clangour  of  their 
armsY  bttt  if  they  would  lay  them  down  in  the  por- 
tico, he  would  then  be  heard  distinctly.  This  they 
did  \  and  while  they  listened  very  attentively  to  a  long 
and  eloqnent  oration,  Pisistratus's  gnard  conveyed 
away  their  arms,  so  that  they  found  themselves  depri-  52 
ved  of  all  po^er  of  resistance.  During  the  confusion  ^« 
which  followed  this  event,  another  assembly  was  b^l^^'f!?!! 
wherein  Solon  inveighed  bitterly  against  the  meanness 
of  his  countrymen,  inviting  them  to  take  np  arma 
in  defence  of  their  liberty*  When  be  saw  that  no* 
thing  would  do,  he  laid  down  his  own  arms,  sayinff, 
that  he  had  done  his  utmost  for  his  country  and  hu 
laws.  According  to  Plutarch,  he  refused  to  quit  tbe 
city  \  but  the  most  probable  opinion  is,  that  he  imme> 
diately  retired  from  tbe  dominion  of  Athens,  and  re- 
fiised  to  return,  even  at  the  solicitation  of  Pisistratns 
himself.  53 

Pisistratus  having  thus  obtained  the  sovereignty,  did  Pin^tntos 
not  overturn  the  laws  of  Solon,  but  used  his  power  ^^f"^^ 
with  the  greatest  moderation*     It  is  not  to  be  expect-  jo^i^^^ 
ed,  however,  that  so  turbulent  a  people  as  the  Athe-  lioa. 
nians  could  be  satisfied  by  any  method  of  government 
he  could  Jay  down.     At  the  beginning  of  hb  admini- 
stration, Megacles  and  his  family  retif«d  out  of  Athens 
to  save  their  own  lives,  yet  without  despairing  of  being 
able  some  time  or  other  to  return.     With  this  view 
Megacles  and  his  assoeiates  entered  into  a  treaty  with 
Lycurgus  \  and  having  brought  him  and  his  party  into 
a  schema  for  deposing  Pisistratns,  they  concerted  mat- 
ters so  well,  that  Pisistratus  was  soon  obliged  to  seek  Diitcb  ovi 
for  shelter  somewhere  else,  and,  on  his  departure,  the  by  lyicga- 
Athenians  ordered  his  goods  to  be  sold*    Nobody,  how-  dec 
ever,  except  one  person  (jCailias')  would  venture  to  bny 
any  of  them,  from  an  apprehension,  no  donbt,  that  they 
would  soon  be  restored  to  their  proper  owner,  which  ac- 
cordingly happened  in  a  very  short  time.  .^ 

As  Megacles  and  his  party  had  negociated  with  Ly- Who  mob 
ciirgus  to  torn  out  Pisistratus,  so  they  now  entered  into  *^^  ^^ 
a  treaty  with  Pisistratus  to  reinstate  him  in  his  princi*  '^^^  "'^ 
pality,  as  soon  as  ^hey  found  Lycnrgns  would  not  be 
implicitly  governed  by  them.    To  accomplish  this,  they 
fell  upon  a  very  ridiculous  project;  which,  however^ 
was  attended  with  the  desired  success*   They  found  out 
a  woman  whose  name  was  PAyo,  of  a  mean  family  and 
fortune,  but  of  a  great  stature^  nod  very  handsome. 

Her 
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Her  they  flres§ed  in  armonr,  placed  her  in  a  chariot, 
and  haTing  disposed  things  so  as  to  make  her  appear 
with  all  possible  advantage,  they  conducted  her  towards 
the  city,  sending  heralds  before,  with  orders  to  speak 
to  the  people  in  the  following  terras :  '*  Give  a  kind 
reception,  O  Athenians,  to  Pisistratos,  who  is  so  much 
hononred  by  Minerva  above  all  other  men,  that  she 
herself  condescends  to  bring  him  back  to  the  citadel/* 
The  report  being  universally  spread  that  Minerva  was 
bringing  home  Pisistratos,  and  the  ignorant  multitude 
believing  this  woman  to  be  the  goddess,  addressed  their 
|Hmyers  to  her,  and  received  Pisistratus  with  the  utmost 
joy.  When  he  bad  recovered  the  sovereignty,  Pisi- 
stratos married  the  danghter  of  Megacles  as  be  had 
promised,  and  gave  the  pretended  goddess  to  hb  son 
Hipparcbus. 

Pisistratus  did  not  long  enjoy  the  kingdom  to  which 
he  had  been  restored  in  so  strange  a  manner*  He  had 
married  the  daughter  of  Megacles,  as  already  observed ', 
bat  having  children  by  a  former  wife,  and  remembering 
that  the  whole  'family  of  Megacles  was  reprobated  by 
the  Athenians,  be  thought  proper  to  let  his  new  spouse 
remain  in  a  state  of  perpetual  widowhood.  This  she 
patiently  bore  for  some  time,  bat  at  last  acquainted 
her  mother.  An  affront  so  grievous  could  not  fail  to 
be  highly  resented.  Megacles  instantly  entered  into  a 
treaty  with  the  malecontents,  of  whom  there  were  al- 
ways great  plenty  at  Athens  whatever  was  the  form  of 
government.  This  Pisistratns  being  apprized  of,  and 
perceiving  a  new  storm  gathering,  he  voluntarily  quit- 
ted  Athens,  and  retired  to  Eretria.  Here  having  con- 
solted  with  his  sons,  it  was  resolyed  to  reduce  Athens 
by  force.  With  this  view  he  applied  to  several  of  the 
Greek  states,  who  furnished  him  with  the  troops  he  de- 
sired, bot  the  Thebans  exceeded  all  the  rest  in  their 
liberality  ;  and  with  this  army  be  retnrned  to  Attica, 
according  to  Herodotus,  in  the  nth  year  of  bis  banish- 
ment. They  first  reduced  Marathon,  the  inhabitants 
of  which  had  taken  no  measures  for  their  defence, 
though  they  knew  that  Pisistratus  was  preparing  to  at* 
tack  them.  The  republican  forces  in  the  mean  time 
narched  out  of  Athens  to  attack  him }  but  behaving 
in  a  secure  and  careless  manntr,  they  were  surprised  by 
Pisistratus,  and  totally  routed.  While  they  were  en- 
deavouring to  make  their  escape,  he  caused  his  two 
aons  to  ride  before  him  with  all  speed,  and  tell  those 
they  came  up  with  that  nobody  bad  any  thing  to  fear, 
but  that  they  might  every  one  return  to  his  own  home. 
This  stratagem  so  effectually  dispersed  the  republican 
army,  that  it  was  impossible  to  rally  them,  and  Pisi- 
stratus became  a  third  time  absolute  master  of  Attica. 

Pisistratus  being  once  more  in  possession  of  the  sove- 
reignty, took  a  method  of  establishing  himself  on  the 
throne  directly  opposite  to  what  Theseus  had  done. 
Instead  of  collecting  the  inhabitants  from  the  country, 
into  cities,  Pisbtratus  made  them  retire  from  the  cities 
into  the  country,  in  order  to  apply  themselves  to  agri- 
culture. This  prevented  their  meeting  together,  and 
caballing  agaiust  faim  in  such  bodies  as  they  had  been 
accustomed  to  do.  By  this  means  also  the  territory  of 
Athens  was  greatly  meliorated,  and  great  plantations 
of  olives  were  made  over  all  Attica,  which  had  before 
not  only  been  destitute  of  corn,  bot  also  bare  of  trees. 
He  alsa  commanded,  that,  in  the  city,  men  should  weai 
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a  kind  of  sheep-skin  vest,  reaching  to  the  knees  ;  but 
so  intolerable  were  the  laws  of  Pbistnatus  to  his  sub- 
jects, that  this  kind  of  garment  in  succeeding  times  be* 
came  proverbially  the  (labit  of  slavery. 

As  prince  of  Athens,  Pisistratus  received  the  tenth 
part  of  every  man*s  revenues,  and  even  of  the  fruits  of 
the  «arth  ^  and  this  also,  though  for  the  service  of  the 
state,  seemed  to  the  Athenians  a  mo^t  grievous  bur- 
den. In  short,  though  Pisistratus  behaved  in  all  re-^ 
spects  as  a  most  excellent  prince,  his  subjects  fancied 
themselves  oppressed  by  tyranny,  and  were  perpetual- 
ly grumbling  from  the  time  he  £rst  ascended  the* 
throne  to  the  day  of  his  death,  which  happened  about 
33  years  after  he  had  first  assumed  the  sovereignty, 
of  which  time,  accordinig  to  Aristotle,  be  reigned  17^ 
years. 

Pisistratos  left  behind  him  two  sons  named  Htppar^  Hip^mhm 
chiM  and  Htppuu^  both  men  of  great  abilities,  who  snd  fiDp. 
shared  the  government  between  them,  and  behaved  withJP^** 
lenity  and  moderation.     But  though  by  the  mildness  of' 
their  government  the  fiimily  of  the  Pisistratidse  seemed  - 
to  be  fully  established  on  the  throne  of  Athens,  a  con-- 
spiracy  was  unexpectedly  formed  against  both  the  bro- 
thers, by  which  Hipparcbus  was  taken  off^  and  Hippias  - 
narrowly  escaped.    The  most  material  fiicts  relating  to 
this  conspiracy  are  what  follow.  ^j 

There  were  at  that  time  in  Athens  two  young  men,  Conaptrae^- 
called  Harmodius  and  Arittogiton;  the  former  of  these  of  Harmo- 
was  exquisitely  beautiful  in  his  person,  and  on  that^''!'*°^ 
account,   according  to   the  infamous  custom   of  the  ^^  ^^^ 
Greeks,  .violently  beloved  of  the  other.     This  Harmo- 
dius  was  also  beloved  of  Hipparcbus  \  who,  if  we  may 
believe  Thucydides,  fi>rced  him.     This  was  grievously 
resented,  and  revenge  determined  on  ^  to  hasten  which, 
another  accident  concurred.     Hipparcbus,  finding  that  ^ 
Harmodins  endeavoured  to  avoid  him,   publicly  af- 
fronted him,  by  not  suffering  his  sister  to  carry  the  of- 
fering of  Minerva,  as  if  she  was  a  person  unworthy  of 
that  office.     The  two  young  men,  not  daring  to  show 
any  public  signs  of  resentment,   consulted  privately, 
with  their  friends ;  among  whom  it  was  resolved,  that'^ 
at  the  approaching  festival  of  Panatbensea,  when  the 
citizens  were  allowed  to  appear  in  arms,  they  should  • 
attempt  to  restore  Athens  to  its  former  liberty*     In 
this  they  imagined  that  they  should  find  themselves  se- 
conded by  the  whole  body  of  the  people.     But  when 
the  day  appointed  was  come,  they  perceived  one  of 
theit  number  talking  very  familiarlr  with  Hippias ;  and       ^^ 
fearing  that  they  were  discoverecl,  they  immediately  HipparcliBae 
fell  upon  Hipparcbus,  and  despatched  him  with  a  muU  killed, 
titude  of  wounds.    In  this  exploit  the  people  were  so* 
far  from  seconding  them,,  as  they  expected,!  that  they 
suffered  Htrmodius   to   be  killed    by^  Hipparcbus^s 
guards,  and  seizing  Aristogiton  themselves,  delivered  \ 
him  up  to  Hippias.    Some  time  afterwards,  however,  ^ 
the  respect  they  paid  to  these  two  young  men  exceeded      ^^ 
all  bounds.   They  caused  their  praises  tabe  sung  at  the  The  con— 
Panatbensea,  forbade  any  citizen  to  call  a-slave  by  either  spirators 
of  their  names,  and  erected  brazen  statnes  to  them  in  ^^^^ 
the  forum  ;  whic^  statues  were  afterwards,  carried  inte^^J^J^  *** 
Persia  by  Xerxes,  and  seat  back  from  thence  by  A- 
lexander  the  Great,  Antiochus,  or  Seleucus^  for  au- 
thors are '  not' agreed  hj  which.     Several  immunities 
and.  prtvileges-wora also. granted  to  the  descendants .  of 
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Aitieti*    ^i>^*^  ^^  ptkriott,  tad  all  poMible  maaiit  w«re  tak«a  to 
^  ■   V' '  ■*  nnder  their  menory  Tcnenible  and  raspeeled  by  posta* 

tf  nty. 
Cneltf  of  Hippias  being  now  sole  maater  of  Atheos^and  probft- 
Hippui.  ^'y  exasperated  by  the  mnrder  of  his  brotberi  began  to 
alter  his  conduct  greatly,  and  treat  his  subjects  in  an 
oppressive  and  cruel  oiaonen  He  began  with  torturing 
Aristogiton,  in  order  to  make  him  confess  his  accompli* 
OSS :  but  this  proved  fatal  to  his  own  friends :  for  Aris« 
togitott  impeaching  such  as  be  knew  to  be  best  affected 
to  Hippias,  they  were  immediately  pot  to  death  ^  and 
when  he  had  destroyed  all  those  be  knew,  at  last  told 
Hippias,  that  now  he  knew  of  none  that  deserved  to  suf- 
fer death  except  the  tyrant  hliliself.  Hippias  next  vent- 
ed his  rage  on  a  woman  named  XMeiao,  who  was  kept 
by  Aristogiton.  She  endured  the  torture  as  long  as  she 
could  }  but  finding  herself  ooable  to  bear  it  any  longer, 
she  at  last  bit  off  her  tongue,  that  she  might  not  have  it 
in  her  power  to  make  any  discovery.  To  her  the  Athe- 
nians erected  the  statue  of  a  liooessi  alludiuff  to  her 
name,  without  a  tongue,  on  which  was  engraved  a  suit- 
able inscription. 

Aiirer  the  Oonspiracy  was,  as  Hippias  thought^  tho- 
roughly, quashed,  he  set  himself  about  strengthcniog  his 
government  by  all  the  means  he  could  think  of*     He 
>    contracted  leagues  with .  forei^  .princes,  increased  his 
revenues  by  various. methods,  oco.     But  these  precau* 
tions  were  of  littlo  avail  \  the  lenity  of  Pisistratus^s 
government   had  alone  supported   it }    and    Hippias- 
pursuing  contrary  methods,  was  deprited   of  his  so- 
vereignty in  less  .than  four  years  aftelr  the  death  of  his 
^^       brother. 
He  if  dri-       This  revolotion  Was  likewise  owing  to  the  family  of 
^^iL?^  ^  Megades,  who  were  styled  AkmwomidiB^  and  had  set* 
Athcai ;      ||^  ^|  Ltpsydmm*     In  times  of  discontent,  which  at 
Athens  were  very  frequent,  this  family  was  the  conn 
mon  refuge  of  all  who  fled  from  that  city  \  and  at  last 
they  thought  of  a  method  of  expelling  the  Pisistratides 
altogether.      Tlie    method    they   took  to  accomplish 
their  purpose  was  as  follows.    The  agreed  with  the 
Amphictyons  to  rebuild  the  temple  at   Delphi;  and 
being  possessed  of  immense  ricbesi  they  performed  their 
engagement  in  a  much  more  magnificent  manner  than 
they  were  bound  to  do  \  fi>r  having  agreed :  only  to. 
build  the  front  of  conunon  stone,  tliey  built  it  of  Pariaa 
marbk.     At.  the  same  time  they  corrupted  the  pro- 
phetess Pytbia,  engaging  her  to  exhort  all  the  Laoe- 
ds^monians  that  came  to  consult  the  orade  either  in 
behalf  of  the  state,  or  their  own :  private  aSairs,  to  at- 
tempt the  delivery  of  Athens.     This  had  the  desired  ef- 
fect i  the  Lacedsemonians,  surprise!^  at  hearing  this  a^ 
monitbn  incessantly  repeated,  at  last  resolved  to  obey, 
the  divine  command,  as  they  imagined  it  to  be  }  aiM 
sent  Anebimolios,  a  man  of  great  qnality,  at  the  head 
of  an  army,  into  Attica^  though  they  wete  at  that  timO: 
in  league  with  Ilipptas,  and '  accounted  by  him   his. 
good  friends  and  alios.     Hippias  demanding  assistanco 
from  the  Thessalians,  they  readily  sent  him  looohorse, 
under  the  command  of  one  of  their  prinbes  named  Si* 
fMot.     The  Lacedttmonians  being  landed,  Hippias  fell 
upon  them  so  suddenly,  that  he  defeated  them  with 
great  slaughter,  killed  their  generd,  and  forced  the 
shattered  remains  of  their  army  to  fly  to  their -ships. 
The  Spartans,  incensed  at  this  unfertnnaie  expedition^ 
detofmined  to  scad  another  army  into  Attica  \  which 
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they  acoordingly  did  soon  aftor  under  their  king  Cleo- 
menes :  and  be  having,  at  his  entrance  into  the  Athe- 
nian territories,  defeated  the  Thessalian  bone,  obliged 
Hippias  to  shut  himself  up  in  the  city  of  Athens,  which 
he  was  soon  after  forced  to  abandon  altogether.  He 
was,  however,  in  no  want  of  a  place  of  refuge  \  the 
Thenalian  princes  inviting  him  into  their  conntry, 
and  the  king  of  Macedon  offering  his  family  a  city  and 
territory,  if  they  choose  to  retire  into  his  dominions. 
But  Hippias  chose  rather  to  go  to  the  city  of  Sigeonitaaa  i^hw 
which  Ksistratns  had  conquered,  and  left  to  his  owaiofllfMia 
famiiv.    . 

After  the  explosion  of  the  PisistratidsB^  the  Atheni- 
ans did  not  long  enjoy  the  quiet  the^  had  proposed  to       ^ 
themselves,    "iniey  were  quickly  divided  into  two  fiie-xWoiL- 
tions  \  at  the  head  of  one  was  Clysthenes,.  one  of  thetism  ia 
chief  of  the  Alcmssonidss^  and  of  the  other,  Lngoas,  AlhoH. 
a  man  of  great  quality^  and  highly  in  favour  with  thn 
Athenian  nobility*    Clysthenes  applied  htmself  to  the- 
peo^e,  and  endeavoured  to  gain  their  afleetion  by  hi» 
creasing  their  power  as  much  as  possible.    Isagoma  per* 
oeiving  that  by  this  means  his  rival  would  get  the  bet- 
ter, applied  to  the  Lacedsraionians  for  assistance,  revi- 
ving at  the  same  time  the  old  story  of  Megadea's  sa- 
crilege, and  insisting  that  Clysthenes  ought  to  be  ba- 
nished as  being  of  the  Csmily  of  Megacles*    Cleooienea  fg^  3^^. 
king  of  Sparta  readilv  came  into  his  measures,  and  siid*tsaini9«i 
denly  despatched  alierald  to  Athens  with  a  dsclanMlBaisa*; 
tioa  of  war  in  case  all  the  AlcmsBonidm  were  not  im« 
nssdiately  banished.    The  Athenians  did  not  hesitato 
to  banish  their  benefactor  Clysthenes,  and  aU  his  rel** 
tions  \  but  this  piece  of  ingratitude  did  not  aaower 
their  purpose.    Cleomenes  entered  Attica  at  the  head 
of  a  Spartan  army  \  and,  arriving  at  Athens,  eon- 
dsmned  to  banishment  700  fanilies  more  than  what  had 
been  sent  into  exile  before.    Not  content  witb  this,  ho 
would  have  dissolved  tha  senate,  and  vested  the  go* 
vemment  in  300  of  the  chief  oif  Isagoras^s  faction- 
)?his  the  Athenians  would  by  no  means  submit  to  \  weak 
therefore  took  op  arms,  and  drove'  Cleomenes  and  bia 
troops  into  the  citadel,  where  they  t  were  besieged  for 
two  days.     Oa  the  third  day  Cleomenes  surrendered 
00  condition  that  all  those  who  were<  in   the  citadel 
should  retire  uumolested.     This,  though  agreed  to,  was. 
not  performed  by  the  Athenians.     They  fell  upon  aocb 
as  were  separated  from  the  army,  and  put  them  to 
death  without  mercy.     Among  the  number  of  those 
slain  on  this  oocasion  was  Timeritheus  the  brother  of 
Cleomenes  himself. 

The  Spartan  king  was  no  sooner  withdrawn  front  |.^?i 
Athens,  than  he  formed  a  strong  combination  in  fa-mitiacoee 
vour  of  Isagoras.  He  engaged  the  Boeotians  to  at- 
tack Attica  on  the  one  sidie,  and  the  Chalcidiins  on 
the  other,  while  he  at  the  hestd  of  a  powerfnl  Spartan 
army  entered  the  territories  of  Ehmsina.  In  this  di- 
stress, the  Athenians,  not  being  able  to  cope  with  so 
many  enemies,  at  once,  resolved  to  suffer  their  terri« 
tories  to  be  ravaged  by  the  Chalcidians  and  Bceo^ 
tians,  contenting  themselves  with  opposing  the  army 
commanded  by  Cleomenes  in  person.  But  this  power- 
ful colifederacy  was  quickly  dissolved  :  the  Corin« 
thians,  who  were  allied  with  Cleomenes,  doubting  the 
justice  of  their  cause,  returned  home  \  his  other  allies 
likewise  boffinnlng  to  waver^  and  his  colleague  Ariston 
the  other  kmg  of  Sparta,  differing  in  sentiments,  Cleo- 
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meocs  was  obliged  to  abandon  tbe  enterprise.  The 
8|iartaiit  and  their  allies  beiqg  withdrawn,  tbe  Atbe* 
nians  took  a  severe  revenge  of  tbe  Bceotians  and  Cbal- 
cidiiasy  totally  rooting  their  forces,  and  carrying  off  a 
great  nomber  of  prisooem.  The  prisoners  taken  in  this 
war  were  pnt  in  irons,  bat  afterwards  set  at  liberty  on 
paying  a  ransonk  of  two  minie  per  bead.  Their  fetters 
were,  however,  hong  up  in  tbe  citadel ;  and  the  Atbe* 
niaas  conseerating  the  tenth  of  what  tbey  had  received 
for  ransom,  purchased  a  statue,  representing  a  chariot 
and  four  horses,  which  tbey  set  op  in  the  portico  of  tbie 
citadel,  with  a  triumphant  inscription  in  token  of  tbeir 
victory* 

These  indignities  rousing  the  Boeotians,  they  imme- 
diately vowed  revenge,  and  engaged  on  their  side  the 
people  of  Agina,  who  bad  an  hereditary  hatred  at  the 
Athenians;  and  while  the  latter  bent  all  their  atten- 
tion to  the  Boeotian  war,  the  iEginetans  landing  a  con- 
aiderable  army,  ravaged  the  eoasts  of  Attica. 

But  wbi4e  the  Athenians  were  thus  employed  against 
the  Boeotians  and  JEginetans,  a  jealousy  sprung  up  on 
the  part  of  LacedsBmon,  which  was  never  afterwards 
eradicated.  Cleomenes,  after  his  unsuccessful  expedi- 
tion against  Attioa,  produced  at  6parta  certain  oracles 
•wbioh'be  said  be  'bad  fonnd  in  the  citadel  of  Athens 
-while  he  was  besieged  therein  :  the  purport  of  these 
oracles  was,  that  Athens  would  in  time  become  a  vivd 
-to  Sparta.  At  the  eame  time  it  was  discovered,  that 
Cljsthenes  bad  bribed  tbe  priestess  of  Apollo  to  cause 
^e  LacedsBmonians  to  expel  the  Pisistrat idee  from  A- 
tfaens  ;  which  was  sacrificing  their  best  friends  to  tbooe 
•whom  interest  obliged  to  be  'their  enemies.  This  had 
eoeban  effect,  that  the  Spartans,  repenting  their  folly 
in  expiilling  Hippias^  sent  for  him  from  Sigenm,  in 
«rder  to  restore  him  to  his  principality :  but  this  not 
being  agreed  to  by  the  rest  of  tbe  states,  tbey  were 
'forced  to  abandon  tbe  enterprise,  and  Hippias  returned 
to  Sigenm  as  be  came. 

About  this  time,  too,  Aristagoras  tbe  Milesian  ha- 
ving set  on  foot'  a  revolt  in  Ionia  against  the  Persian 
king,  applied  to  the  Spartans  for  assistance }  but  tbey 
declining 'to  have  any  hand  in  the  matter,  he  next  ap- 
^ied  to  tbe  Athenians,  and  was  by  them  furnished  with 
ao  ships  under  the  command  of  Melantbus,  a  noble- 
man universally  esteemed.  This  rash  action  cost  the 
Greeks  very  dear,  as  it  brought  upon  them  the  whole 
power  of  the  Persian  empire  ;  for  no  sooner  did  the 
king  bf  Persia  hear  of  tbe  assistance  sent  from  Athens 
to  his  rebellious  subjects,  than  he  declared  himself  tbe 
•worn  enemy  of  that  city,  and  solemnly  besought  God 
that  he  might  one  day  have  it  in  bis  power  to  be  re-. 
veuKod  on  them. 

The  Ionian  war  being  ended,  by  tbe  reduction  of  that 
eoQtttry  mgain  under  the  Perstaa  government,  tbe  king 
of  Persia  sent  to  demand  earth  ^nd  wsfter  as  tokens  of 
nbmission  from  the  Greeks.  Most  of  the  islandevt 
yiddod  to  this  command  out  of  fear,  and  among  tbe 
rest  the  people  of  ^gina ;  upon  whioh  'tbe  Athenians 
aocosed  the  inbabitantt  of  tbu  island  of  treacheiy  to- 
wards Greece,  and  a  war  was  carried  on  with  them  for 
a  long  <ime.  How  it  ended  -ive  are  not  informed  5  btit 
ita  nontinuanoe  was  fortunate  for  Gveeoe  in  (general, 
as,  by  inuring  them  to  war,  and  sea-affairs  in  partiou- 
Inr,  Jt.ppevenlod  Ike  whole.of  the  Gmcian  stalw  frpoi . 
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being  swallowed  up  by  the  Persians,  who  were  now    AiUca. 
about  to  invade  them. 

Besides  tbe  displeasure  which  Darius  bad  conceived 
against  the  Athenians  on  account  of  the  assistance  tbey 
had  afforded  the  lonians,  be  was  further  engaged  to  an 
expedition  against  Greece  by  the  intrigues  of  Hippias. 
Immediately  on  bts  returning  unsuccessfully  from  'La*  Hippias  ap. 
cedsemon,  as  above  related,  Hippias  passed  over  intopli^^toihe 
Asia,  went  to  Artapbetnes,  governor  of  the  adjacent  ^^"'*^'' 
provinces  belonging  to  tbe  Persian  king,  and  excited 
him  to  make  war  upon  bis  country,  promising  to  be 
obedient  to  the  Persian  monarch  provided  he  ivas  re- 
stored to  the  principality  of  Athens.  Of  this  the  A- 
tbenians  being  apprised,  eent  ambassadors  to  Arta- 
phemes,  desiring  leave  to  enjoy  tbeir  libertv  in  quiet : 
but  that  nobleman  returned  for  answer,  that  if  tbey 
would  have  peace  with  the  great  king,  they  must  im- 
mediately receive  Hippias ;  upon  which  answer  the 
Athenians  resolved  to  assist  the  enemies  of  Darius  as 
•much  as  possible.  Tbe  consequence  of  this  resolution 
was,  that  Darius  commissioned  Mardonius  to  revenge 
htm  of  the  insults  he  thought  tlie  Greeks  bad  offered 
fain).  But  Mardonius  having  met  with  a  storm  at  sea, 
and  other  accidents  which  rendered  him  unable  to  do 
mwj  thing,  Datis  and  Artaphemes  the  son  of  Artapber- 
nes  above  mentiooed,  were  commissioned  to  do  wbat  he 
was  to  have  done. 

The  Persian  commanders,  fearing  asain  to  attem|ttxbey  m- 
to  double  the  promontory  of  Athos,  where  their  fleet  vsds 
-bad  formerly  sufiered,  drew  their  forces  into  the  phiinsGicccc 
of  Cilicia :  and  passing  from  thence  through  tlie  Cy- 
cladee  to  Eubcsa,   directed  their  courw  to  AthenSr 
Tbeir  charge  from  Darius  was  to  destroy  both  Eretria 
and  Athens  5  and  to  bring  away  the  inhabitants,  that       ^^ 
they  might  be  at  bis  dbposal.    Their  first  attempt  wasErsimde-. 
on  Eretria,  tbe  inhabitants  of  which  sent,  to  Athens  *trDjsd. 
for  assistance  on  the  first  approach  of  tbe  Persian  fleet. 
Tbe  Athenians,  with  a  magnanimity  almost  unparallel- 
ed at  such  a  juncture,  sent  4000  men  to  tbeir  assist- 
ance J  but  tbe  Eretrians  were  so  much  divided  aroongit 
themselves,  that  nothing  could  be  resolved  on.    One 
•party  among  them  was  for  receiving  tbe  Athenian  suc- 
cours into  the  city ;  another,  for  abandoning  tbe  city . 
nnd  retiring  into  the  mountains  of  Euboea ;  while  a 
third  sought  to  betray  their  country  to  the  Persians  for . 
-their  own  private  interest.    Seeing  things  in  this  sitoa- 
tion,  therefore,  and  that  no  good  could  •possibly   be. 
done,  one  iEschines,  a  man  of  great  authority  among 
the  Eretrians,  generously  iofonned  the  Athenian  com-  . 
manders  that  thev  -might  retufw  home.    Tbey  accord- 
ingly retired  to  Oropus,  by  which  means  tbey  escaped 
destruction :  for  Eretria  being  soon  after  betrayed  to  . 
tbe  Persians,  was  piUaged,  bortit,  aad  its  inhabitanU  . 
sold  for  slaves. 

On  the  news  of  this  disaster  the  Athenians  immedi-  . 
Btely  4raw  together  all  the  foroestbey  wcraabfe,  which 
afber  all  amounted  to  no  more  than  9000  flMii.  -  These, 
with  1000  Platseana  who  afterwards  joined  them,  were 
oonmianded  by  ten  general  officers,  who.  bad  eqnal 
power  J  among  whom  were  Mihiades,  Aristides,  and 
Tbemistocles,  men  of  distingoisbed  valour  and  great 
abilities.  But  It  being  generally  imagined  thaU  so 
email  a  body  of  troops  would  be  unable  to  resist  the. 
formidable  power  ef  the  Penians,  a  messenger  was  des-  . 

pijtcbed^ 


ATT 

patched  to  Sparta  to  entreat  tbe  immediate  assistance  of 
that  state.     He  communicated  his  business  to  the  senate 
in  the  following  terms ;  **  Men  of  Lacedsmon,  the  A- 
thenians  desire  you  to  assist  them,  and  not  to  suffer  tbe 
most  ancient  of  all  the  Grecian  cities  to  be  enslaved  by 
tbe  barbarians*      Eretria   is    already  destroyed,   and 
Greece  consequently  weakened  by  the  loss  of  so  consi- 
derable a  place/*     The  assistance  was  readily  granted  $ 
.^        but  at  the  same  time  the  succours  arrived  so  slowly,  that 
Periianide-tbe  Athenians  were  forced  to  fight  without  them.     In 
feated  at     this  memorable  engagement  in  the  plains  of  Marathon, 
Maradion.  f^hither  Hippias  had  conducted  the  Persians,  the  latter 
were  defeated  with  the  loss  of  6300  men,  while  tbe 
Oreeks  lost  only  192.     The  Persians  being  thus  driven 
to  their  ships,  endeavoured  to  double  Cape  Sunium,  in 
order  to  surprise  Athens  itself  before  the  army  could  re- 
turn :  but  in  this  they  were  prevented,  by  Miltiades  ^ 
who,  leaving  Aristidea  with  looo  men  to  guard  the 
prisoners,  returned  so  expeditiously  with  the  other  9000, 
that  he  was  at  the  temple  of  Hercules,  which  was  but  a 
small  way  distant,  before  the  barbarians  could  attack 
77        the  city, 
laicgpty  of     After  the  battle,  Aristides  discharged  the  trust  re- 
Arutide*.    posed  in  him  with  the  greatest  integrity.     Though  there 
was  much  gold  and  silver  in  the  Persian  camp,  and 
the  tents  and  ships  they  had  taken  were  filled  with  all 
sorts  of  riches,  he  not  only  forbore  touching  any  thing 
iiimself,  but  to   the  utmost  of  his  power  prevented 
t>thers  from  doing  it.     Some,  however,  found  means  to 
enrich  themselves }  among  the  rest,  one  Callias,  cousin- 
german  to  Aristides  himself.     This  man  being  a  torcb- 
bearer,  and,  in  virtue  of  his  office,  having  a  fillet  on  his 
bead,  one  of  the  Persians  took  him  for  a  king,  and,  fall- 
ing down  at  his  feet,  discovered  to  him  a  vast  quantity 
of  gold  hid  in  a  well.     Callias  not  only  seized,  and  ap- 
plied it  to  his  own  use,  but  had  the  cruelty  to  kill  the 
poor  man  who  dicovered  it  to  him,  tliat  he  might  not 
mention  it  to  others ;  by  which  infamous  action  he  en- 
tailed on  his  posterity  the  name  ofLaccopluU\  or  enriched 
7S        by  the  weii, 
Miltkdcs        After  the  battle  of  Marathon,  all  the  inhabitants  of 
«og:ratcfal-  PUtsca  were  declared  free  citizens  of  Athens,  and  Mil- 
b   Uic  A-    ^•■**®*»  Themistocles,  and  Aristides  were  treated  with 
thenians."    ^^^  possible  marks  of  "gratitude   and   respect.      This, 
however,  was  bnt  very  short-lived  ;  Miltiades  proposed 
an  expedition  against  the  island  of  Paros,  in  which  ha- 
'  ving  been  unsuccessful,  through  what  cause  is  not  well 
known,  he  was,  on  his  xetom,  accused  and  condemned 
to  pay  50  talents,  the  whole  expence  of  the  scheme  \ 
and,  being  unable  to  pay  the  debt,   was  thrown  into 
prison,  where  he  soon  died  of  #i  wonnd   received   at 
79  ^    Paros.  ^ 

4s  likewise  Jf  any  tbing  can  exceed  the  enormity  of  such  a  pro- 
Aristides.  needing  as  this,  it  was  the  treatment  Aristides  next  re- 
ceived. Miltiades  had  proposed  an  expedition,  which 
had  not 'proved  successful,  and  in  which  he  might  pos- 
sibly have  had  bad  designs ;  but  against  Aristides  not 
so  much  «8  a  shadow  of  guilt  was  pretended.  On  tho 
contrary.  Ins  extraordinary  virtue  had  procured  him  the 
title  of  Jmst^  and  he  liad  never  been  found  to  ewervo 
from  the  maxims  of  equity.  His  downfal  was  occa- 
aioned  by  tbe  intrigues  of  Themistocles ;  who  being  a 
man  of  great  abilities,  and  bating  Aristides  on  account 
•^f  the  cfaaractef_be  deservedly  bore  among  his  country- 
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men,  took  all  opportunities  of  insinuating,  that  bis  ri-  Auies. 
val  bad  in  fact  made  himself  master  of  Athens  without '  v  ^ 
the  parade  of  guards  and  royalty.  *'  He  gives  laws  to 
the  people  (said  be);  and  what  constitutes  a  tyrant, 
but  giving  laws  ?^'  In  consequence  of  this  strange  ar- 
gument, a  strong  party  was  formed  against  the  virtuuus 
Aristides,  and  it  was  resolved  to  banish  him  for  10 
years  by  the  ostracism.  In  this  case,  the  name  of  the 
person  to  be  banished  was  written  upon  a  shell  by  every 
one  who  desired  his  exile,  and  carried  to  a  certain 
place  within  the  forum  enclosed  with  rails.  If  the  num- 
ber of  shells  SQ  collected  exceeded  6poo,  the  sentence 
was  inflicted;  if  not,  it  was  otherwise.  When  tbe 
agents  of  Themistocles  had  sufficiently  accomplished 
their  purpose,  on  a  sudden  the  people  flocked  to  tbe 
forum,  desiring  the  ostracism.  One  of  tbe  clowns  who 
had  come  from  a  borough  in  tbe  country,  bringing  a 
shell  to  Aristides,  said  to  him,  "  Write  me  Aristides 
upon  this.''  Aristides,  surprised,  asked  him  if  be  knew 
any  ill  of  that  Athenian,  or  if  he  had  ever  done  him 
any  hurt?  '*  Me  hurt !  (said  the  fellow),  no,  I  doa^t 
so  much  as  know  him ;  but  I  am  weary  and  sick  at 
heart  on  hearing  him  everywhere  cmWed Jhe just J*^  A- 
ristides,  thereupon,  took  the  shell,  and  wrote  .his  own 
name  upon  it ;  and  when  informed  that  the  ostracism 
fell  upon  him,  modestly  retired  out  of  the  forum,  say- 
ing, *'  I  beseech  the  gods  that  the  Athenians  may  never 
see  that  day  which  shall  force  them  to  remember  Aristi- 
des." 

After  the  battle  of  Marathon,  the  war  with  ^gina 
was  revived  with  great  vigour;  but  tbe  ^ginetana 
generally  had  tbe  superiority,  *on  account  of  their  great       so 
naval  power.     Themistocles  observing  this,  was  conti-  Themista. 
nually  exhorting  his  countrymen  to  build  a  fleet,  not  ^<*  ^^ 
only  to  make  tbem  an  equal  match  for  the  JEginetans^  [^  ^^ 
but  also  because  be  was  of  opinion  that  the  Persians  j|^  ^ 
would  soon  pay  them  another  visit.     At  last,  he  had 
the  boldness  to  propose,  that  the  money  produced  by  the 
silver  mines,  which  the  Athenians  had  hitherto  divided 
among  themselves,  should  be  applied  to  tbe  building  of  a 
fleet :  which  proposal  being  complied  with,  100  galleys 
were  immediately  put  upon  tbe  stocks  j  and  this  sudden 
increase  of  their  maritime  power  proved  tbe  means  of  ^ 
saving  all  Greece  from  slavery.  g. 

About  three  years  afler  the  banishment  of  Aristidea,  Xenet  ia- 
Xerxes  king  of  Persia  sent  to  demand  earth  and  water :  'v*^^ 
bnt  Themistocles  desiring  to  make  the  breach  with  that^'®*^ 
monarch  still  wider,  put  to  death  tbe  interpreter  for 
publishing  the  decree  of  the  king  of  Persia  in  the>  lan- 
guage of  the  Greeks ;  and  having  prevailed  upon  the 
several  states  to  lay  aside  their  animosities  and  provide 
for  their  common  safety,  got  himself  elected  general  of 
the  Athenian  army. 

When  the  news  arrived  that  the  Persians  were  ad- 
vancing to  invade  Greece  by  the  straits  of  Tbermopy- 
IsB,  and  that  they  were  for  this  purpose  transporting 
their  forces  by  sea,  Themistocles  advised  his  country- 
men to  quit  the  city,  embark  on  board  their  galleys, 
and  meet  their  enemies  while  yet  at  a  distance.  This 
they  would  by  no  means  comply  with ;  for  which  reason 
Themistocles  pot  himself  at  the  head  of  the  array,  and 
having  joined  the  Lacedsnnooians,  marched  towards 
Tempe.  Here,  having  received  advice  that  the  straits 
of  TbennopylsB  were  forced,  and  that  both  B«otia  and 
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Thessaly  had  submitted  to  the  Persians,  tbe  army  re- 
turned without  duiug  any  thing. 

In  this  distress  the  Athenians  applied  to  the  oracle 
at  Delphi :  from  whence  they  received  at  first  a  very 
severe  answer,  threatening  them  with  total  destruction  9 
but  after  much  humiliation^  a  more  favourable  one  was 
delivered,  in  which,  probably  by  the  direction  of  The- 
mistocles,  they  were  promised  safety  in  walls  of  wood. 
This  was  by  Themistocles  and  the  greatest  part  of  the 
citizens  interpreted  as  a  command  to  abandon  Athens, 
and  put  all  their  hopes  of  safety  in  their  fleet.  Upon 
this,  the  opinion  of  Themistocles  prevailing,  the  great- 
est part  began  to  prepare  for  this  embarkation  ^  and 
had  money  distributed  among  them  by  the  council  of 
the  Areopagus,  to  the  amount  of  eight  drachms  per 
man  :  but  this  not  proving  sufficient,  Themistocles 
gave  out  that  somebody  had  stolen  the  shield  of  Mi- 
nerva \  under  pretence  of  searching  for  which,  he 
seized  on  all  the  money  he  could  find.  Some,  how- 
ever, there  were  who  refused  to  embark  with  the  rest, 
but  raised  to  themselves  fortifications  of  wood  ;  under- 
standing  the  oiacle  in  its  literal  sense,  and  resolving 
to  wait  the  arrival  of  the  Persians,  and  defend  them- 
selves to  the  last.  In  the  mean  time  Aristides  was  re- 
called, when  the  Athenians  saw  it  their  interest,  lest 
he  should  have  gone  over  to  the  Persians  and  assisted 
them  with  his  advice. 

The  Persians  having  advanced  to  Athens  soon  after 
the  inhabitants  had  deserted  it,  met  with  no  opposition 
except  from  a  few  just  now  mentioned  \  who,  as  they 
would  hearken  to  no  terms  of  accommodation,  were  all 
cut  in  pieces,  and  the  city  utterly  destroyed.  Xerxes, 
however,  being  defeated  in  a  sea  fight  at  Salamis,  was 
forced  to  fly  with  prodigious  loss.  See  Salamis.  The- 
mistocles was  for  pursuing  him,  and  breaking  down 
the  bridge  he  had  cast  over  the  Hellespont  \  but  this 
advice  being  rejected,  he  sent  a  trusty  messenger  to 
Xerxes,  acquainting  him  that  the  Greeks  intended  to 
break  down  his  bridge,  and  therefore  desired  him  to 
make  all  the  baste  he  could,  lest  by  that  means  he 
should  be  shut  up  in  Europe.  According  to  Herodo- 
tus, he  also  advised  the  Athenians  to  quit  the  pursuit 
and  return  home,  in  order  to  rebuild  their  ruined  bouses. 
This  advice,  though  misinterpreted  by  some,  was  cer- 
tainly a  very  prudent  one,  as  Xerxes,  though  once  de- 
feated, was  still  at  the  head  of  an  army  capable  of  de- 
stroying all  Greece  j  and  had  he  been  driven  to  despair 
by  finding  himself  shut  up  or  warmly  pursued,  it*was 
impossible  to  say  what  might  have  been  the  event.  Af- 
ter this,  Themistocles  formed  a  scheme  for  the  aggran- 
disement of  Athens  indeed,  but  a  most  unjust  and  in- 
famous one.  It  was,  in  short,  to  make  Athens  mistress 
of  the  sea,  by  burning  all  the  ships  except  those  belong- 
ing to  that  republiq^  He  told  his  countrymen,  that  he 
had  something  to  propose  of  great  consequence,  but 
which  could  not  be  sjiokcn  publicly :  whereupon  he 
wa^  desired  to  communicate  it  to  Aristides,  by  whom 
the  proposal  was  rejected  y  and  Aristides  having  In- 
formed the  Athenians  that  what  Themistocles  had  said 
was  vei*y  advantageous  but  very  unjust,  they  desired 
him  to  think  no  more  of  it. 

When  the  fleet  returned  to  Salamis,  extraordinary 
honours  were  paid  to  Themistocles  hy  the  Lacedaemo- 
nians. On  his  entering  that  city,  they  decreed  him  a 
wreath  of  olives  as  the  prize  of  prudence;  presented  him 
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with  the  most  magnificent  chariot  In  Sparta :  and  when 
he  returned  to  Athens,  he  was  escorted  by  500  horse, 
an  honour  never  paid  to  any  stranger  but  himself.  On 
his  arrival  at  Athens,  however,  there  were  not  want- 
ing some  who  insinuated  that  the  receiving  such  honours 
from  the  Lacedaemonians  was  injurious  to  the  republic  ^ 
but  Themistocles,  confiding  in  his  innocence,  treated 
these  clamours  with  contempt,  and  exhorted  his  coun- 
trymen to  entertain  no  douhts  of  their  allies,  but  ra- 
ther endeavour  to  presej;'ve  the  great  reputation  they 
had  acquired  throughout  all  Greece. 

The  defeat  of  Xerxes  at  Salamis  made  Mardonius, 
who  was  left  to  carry  on  the  war  by  land,  more  ready 
to  treat  with  the  Athenians  than  to  fight  them  \  and 
with  this  view   he  sent  Alexander  king  of  Macedon  to 
Athens  to  make  proposals  of  alliance  with   that  repub- 
lic, exclusively  of  all  the  other  Grecian  states.     This        86 
proposal,  however,  was  rejected  ^  and  the  consequence  Athens  a 
was,    that  Athens  was  a  second  time    destroyed,   the**^°"*^^"'® 
Spartans  sending  assistance  so  slowly,  that  the  Athenians     '^g"^ 
were  forced  to  retire  to  Salamis  ^  hut  they  were  soon  x^^e  Per- 
freed  from  all  apprehensions  by  the   total  defeat  andsiansdc- 
death  of  Mardonius  at  Platsea  \  where  Aristides,  and  tVated  &t 
the  body  of  troops  under  his  command,  distinguished  j^***[^ 
themselves  in  a  most  extraordinary  manner. 

The  same  day  that  the  battle  of  Platasa  was  fought, 
the  Persians  were  defeated  in  a  sea-fight  at  Mycale  in 
Ionia,  wherein  it  was  allowed  that  the  Athenians  who 
were  there  behaved  better  than  any  of  the  other  Greeks  y 
but  when  it  was  proposed  to  transport  the  lonians  into 
Europe,  t|;iat  they  might  be  in  perfect  safety,  and  give 
them  the  territories  of  such  Grecian  states  as  had  sided 
with  the  Persians,  the  Athenians  refused  to  comply, 
fearing  the  lonians  wonld  rival  them  in  trade,  or  refuse 
|he  obedience  they  used  to  pay  them  y  besides  which, 
they  would  then  lose  the  opportunity  of  plundering  the 
Persians  in  case  of  any  quarrel  with  Ionia.  Before  they 
returned  home,  however,  the  Athenians  crossed  over  to 
the  Chersonesus,  and  besieged  Sestos.  The  siege  was  ^3 
long  and  troublesome  :  hut  at  last  the  garrison,  being  Sestos  ta. 
pressed  with  hunger,  and  having  no  hopes  of  relief,  ken  by  the 
divided  themselves  into  two  bodies,  and  endeavoured  to  Atlicniwis. 
make  their  escape  ^  but  were  pursued,  and  all  either 
killed  or  taken.  Oibaxus^  one  of  their  commanders, 
was  sacrificed  to  a  Thracian  god  5  and  the  other,  call- 
ed ArtyacteSy  impaled  alive,  and  his  son  stoned  before 
his  face,  because  he  had  rifled  the  sepulchre  of  Prote- 
silaus.  gp 

After  the  victories  at  Plataea  and  Mycale,  the  Athe-  They  re- 
nians  returned  without  any  apprehension,  and  began  to  ^^^"^^  ^heir 
rebuild  their  city  In  a  more  magnificent  manner  than^^^* 
before.     Here  they  were  no  sooner  arrived  than  a  dis- 
pute was  ready   to  be  commenced  about. the  form  of 
government.      Tlie   commons,    with   Themistocles  at 
their  head,  were  for  a  democracy  \  to  which  Aristides, 
rather  than  hazard  the  raising  disturbances,  consented. 
It   was  therefore  proposed,    that  every  citizen  should 
have  an  equal   right  to  the  government  \  and  that  the 
archons  should  be  chosen  out  of  the  body  of  the  people, 
without  preference  or  distinction :    and  this   proposal 
being  agreed  to,  ptit  an  end  to  all  discontents  for  the 
present. 

At  this  time  also  Themistocles  proposed  that  the  city 
of  Athens  should  /be  fortified  in  the  best  manner  pos- 
sible, that  it'  might  not  be  liable  to  be  again  destroyed, 
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when  the  PersidVs  should  take  it  into  thtir  heads  to 
invade  Greece.  At  this  proposal  the  Lacedaennonians 
were  exceedingly  alarmed ;  and  therefore  remonstrated, 
that  should  Athens  once  be  strongly  fortified,  and  the 
Persians  become  possessed  of  it,  it  would  be  impossible 
to  get  them  out  of  it  again.  At  last,  seeing  these  ar- 
guments had  no  effect,  they  absolutely  forbade  the  A- 
thenians  to  carry  their  walls  any  higher.  This  com- 
mand gave  great  offence  ;  but  Themistocles,  considering 
the  power  of  Sparta  at  that  time,  advised  the  Athenians 
to  temporize  ^  and  to  assure  the  ambassadors  that  they 
should  proceed  no  farther  in  their  work,  till,  by  an  em- 
bassy of  their  own,  satisfaction  should  be  given  to  their 
allies.  Being  named  ambassador  at  his  own  desire  to 
Sparta,  with  some  other  Athenians,  Themistocles  set  out 
alone,  telling  the  senate  that  it  would  be  for  the  interest 
of  the  state  to  delay  sending  the  other  ambassadors  as 
long  as  possible.  When  arrived  at  Sparta,  he  put  off 
from  time  to  time  receiving  an  audience,  on  account  of 
bia  colleagues  not  being  aixived  :  but  in  the  mean  time 
the  walls  of  Athens  were  building  with  tlie  utmost  ex- 
pedition -,  neither  houses  nor  sepulchres  being  spared 
for  materials ;  and  men,  women,  children,  strangers, 
citizens,  and  servants,  working  without  intermission. 
Of  this  the  Lacedaemonians  having  notice,  and  the  rest 
of  the  Athenian  ambassadors  being  arrived,  Themi- 
Rtocles  and  his  colleagues  were  summoned  before  the 
ephori,  who  immediately  began  to  exclahn  against  the 
Athenians  for  their  breach  of  promise.  Themistocles 
denied  the  charge :  he  said  his  colleagues  assured  him 
of  the  contrary :  that  it  did  not  become  a  great  state 
to  give  heed  to  vague  reports,  but  that  deputies  ought 
to  be  sent  from  Sparta  to  inquire  into  tha  truth  of  the 
matter,  and  that  he  himself  would  remain  as  a  hostage, 
to  be  answerable  for  the  event.  This  being  agreed  to, 
lie  engaged  his  associates  to  advise  the  Athenians  to 
commit  the  Spartan  ambassadors  to  safe  custody  till  he 
should  be  released  ^  after  which  he  publicly  avowed  the 
whole  transaction,  took  the  scheme  upon  himself,  and 
told  the  Lacedaemonians  that  **  all  things  are  lawful  for 
our  country,"  The  Spartans,  seeing  no  remedy,  con- 
cealed their  resentment,  and  sent  Themistocles  home  in 
safety. 

The  next  year,  being  the  last  of  the  75th  Olympiad, 
Themistocles  observing  the  inconvenience  of  the  port 
Phalerum,  thought  of  making  the  Pyreeus  the  poit  of 
Athens.  This  he  did  not  at  first  think  proper  to  men- 
tion publicly  'y  but  having  signified  to  the  people  that 
he  had  'i^ometbing  of  importance  to  communicate,  they 
appointed  Xanlhippus  and  Aristides  to  judge  of  his 
proposal.  They  readily  came  into  his  measures,  and 
told  the  people  that  what  Themistocles  proposed  would 
be  of  the  utmoft  advantage  to  the  state,  at  the  same 
time  that  it  might  be  performed  with  ease.  Upon  this 
they  were  desired  to  lay  the  matter  before  the  senate  j 
who  coming  unanimously  into  their  measures,  ambassa- 
dors were  depatchcd  to  SpRrta  to  insinuate  there  how 
proper  it  would  be  for  the  Greeks  to  have  some  great 
port,  where  a  fleet  might  always  watch  the  designs  of 
the  Peniians ;  and  thus  having  prevented  any  umbrage 
from  their  first  undertakings,  the  work  was  set  about 
with  such  expedition,  that  it  was  finished  before  the  La- 
cedaemonians knew  well  what  they  were  about. 

At  this  time  also  the  sovereignty  of  the  sea  was 
transferred  from  Sparta  to  Athens,  through  the  liaugh- 

3. 


I    C    A. 

ty  behaviour  of  Pausanias  the  Lacedseraonian.  He  Attici. 
had  commanded  at  Plataca,  and  still  enjoyed  the  su-  — v— 
preme  authority  in   the  war  which  was  all  this  time 


92 


carrying  on  against  the  Pei-sians ;  but  being  elated  '***'' i- ^"2?*" 
his  success  at  Platasa,  and  having  entered  into  a  trea*,(.||t„„. 
sonable  correspondence  with  the  enemy,  he  treated  the  (entd  to 
captains  under  his  command  with  the  greatest  haugh-A*h*"* 
tiness,  giving  the  preference  to  the  Spartans  in  such  a 
manner  that  the  rest  of  the  Greeks  could  no  longer  bear 
his  insolence.     On  the  contrary,  Aristides,  and  Cimon 
the  son  of  Miltiades,  who  commanded  the  Athenians, 
by  their  obliging  behavionr  gained  the  favour  of  every 
body  ;  so  that  the  allies,  having  publicly  afironted  Paa* 
sanias,  put  themselves  under  the  protection  of  the  A- 
thenian  republic  ;  and  thenceforward   the   Athenianf, 
and  not  the  Lacedsemonians,  had  the  supreme  com- 
mand. 

The  Greeks  being  now  sensible  that  they  would  al- Aristides 
ways  have  occasion  to  be  on  their  guard  against  the  taxes 
Persians,  and  that  it  was  necessary  to  establish  a  fondGff*^ 
by  a  common  taxation  of  all  the  states,  Aristides  was^r  *"*'•' 
pitched  upon  as  the  only  person  that  could  be  trusted  ^pp|^g^ 
with  the  power  of  allotting  to  each  of  the  states  its 
proper  quota.     This  difficult  task  he  undertook,  and 
executed  in  a  manner  unparalleled  in  the  annals  of  hi- 
story.    All  parties  were  pleased,  and  his  taxation  was 
styled  the  happy  lot  of  Greece.    The  gross  amount  of  it 
was  450  talents. 

It  now  came  to  the  turn  of  Themistocles  to  ezperi-  Tbensto. 
ence  the  ingratitude  of  his  countrymen.  His  seivices  desbaskk- 
had  been  so  essential,  that  the  treatment  he  received^* 
may  perhaps  be  a  sufficient  excuse  for  modem  patriots 
when  they  connect  their  own  interest  with  the  service 
of  their  country.  Themistocles  had  plainly  saved  the 
state  from  ruin  by  his  advice  ;  he  had  distinguished  him- 
self by  his  valour ;  had  rendered  Athens,  by  his  policy, 
superior  to  the  other  states  of  Greece  \  and  entirely 
subverted  the  Lacedaemonian  scheme  of  power.  Yet, 
notwithstanding  all  this,  he  was  banished  by  the  ostra- 
cism, without  the  smallest  crime  pretended,  unless  that 
he  was  hated  by  the  Lacedaemonians,  and  th;(t  he  had 
erected  a  ten)ple,  near  his  own  house,  dedicated  to 
Diana ^  the  giver  of  the  best  counsel;  intimating  that  he 
himself  had  given  the  best  counsel  for  the  safety  both 
of  Athens  and  of  all  Greece,  which  was  no  more  than 
the  truth.  Nay,  he  was  not  only  driven  out  of  Athens, 
but  out  of  all  Greece  ^  su  that  he  was  forced  to  seek 
shelter  from  the  king  of  Per»ia,  against  whom  he  had 
fought  with  so  much  valour.  That  monarch  gave  him 
a  gracious  reception  y  and  he  was  never  recalled,  be- 
cause the  Gretks  had  no  occasion  for  his  services. 

The  war  with  Persia  was  not  yet  discontinued  ;  the  success  of 
Greeks  found  their  advantage  in  plundering  and  en-Cimoa 
riching  themselves  with  the  spoils  of  the  king  of  Per-»g"?*  ^ 
sia's  subjects.     For  this  reason,  in  the  end  of  the  77th  *^*'***** 
Olympiad,  they  equipped  a  navy,  under  a  pretence  of 
relieving  such  of  the  Greek  cities  in  Asia  as  were  sub- 
ject to  the  Persians.     Of  this  fleet  Cimon,  the  son  of 
Miltiades  by  the  daughte-  of  the  king  of  Thrace,  was 
appointed  commander  in  chief.     He  had  already  tasted 
the  justice  and  generosity  of  his  countrymen,  having 
been  thrown  into  prison  for  bis  father's  fine,  from  which 
he  was  released  by  CaUiaSy  whom  his  sister  Elpinice 
married  on  account  of  his  gi*eat  wealth  procured  by  no 
very  hoaoural^le  means.    He  accepted  of  the  command, 
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however,  moJ  gained  such  immense  boety  In  this  expe- 
dition, that  the  Athenians  were  thereby  enabled  to  lay 
the  foundation  of  those  long-extended  walls  which  united 
the  port  to  the  city*  '  The  foundation  was  laid  in  a 
moorish  ground  \  so  that  they  were  forced  to  sink  it 
▼ery  deepi^  and  at  a  great  expence  ^  but  to  this  Cimon 
himself  contributed  out  of  his  own  share  of  the  spoils, 
/  which  was  very  considerable.  He  also  adorned  the  fo* 

mm  with  palm  trees,  and  beautified  the  academy  with 
p^  ddightfnl  walks  and  fountams. 
He  tabdocf  The  Persians  having  soon  after  this  expedition  inyaded 
Um  Cheno.  ^  Checsonesns,  and  with  the  assistance  of  the  Thracians 
made  tbemseWes  masters  of  it,  Cimon  was  sent  against 
them  in  a  great  hurry.  He  had  only  fonr  ships  ^  but 
nevertheless  with  these  he  took  13  of  the  Persian  gal- 
leys, and  reduced  the  whole  ef  the  Chersonesns.  After 
this  he  marched  against  the  Thracians,  who  revolting 
against  the  Athenians,  had  made  themselves  masters 
of  the  gold  mines  lying  between  the  rivers  Nyssus  and 
Strymen*  The  Ihracians  were  quickly  obliged  to 
34eld  'j  after  which  the  Athenians  sent  a  great  colony  to 
Amphipdis,  a  city  of  Thrace,  which  for  some  time  made 
a  considerable  figure,  but  afterwards  attempting  to  pene- 
trate into  the  country  of  the  Edoncs^  great  part  of  them 
were  destroyed*. 

Cimon  also  fell  upon  the  following  expedient  to 
make  Athens  irresistible  at  sea  by  the  other  stales  of 
Greece.  Many  of  the  Greek  states,  by  virtue  of  A* 
ristides's  taxation,  were  bound  to  furnish  men  and  gal- 
leys as  well  as  to  pay  ebe  tax  for  their  support,  fiut 
when  they  saw  themselves  out  of  danger  from  the  .Per- 
sians, most  of  them  were  very  unwilling  to  furnish  their 
qnota  of  men.  This  the  Athenian  generals  being  of- 
tended  with,  were  for  having  recourse  to  force}  but 
Cimon  permitted  such  as  were  desirous  of  staying  at 
home  to  do  so,  and  accepted  a  sum  of  money  in  lieu 
ef  a  galley  completely  manned.  By  this  means  he  in- 
ured the  Athenians,  whom  he  took  on  board  his  galleys, 
to  hardship  and  discipline  \  while  the  allies  who  re- 
auined  at  home  became  enervated  through  idleness, 
and  from  being  confederates,  dwindled  into  tributaries, 
and  almost  slaves.  In  the  last  year  of  the  77tfa  Olym- 
piad, Cimon  was  sent  to  assist  the  Lacedaemonians 
against  their  Helott.s,  who  had  revolted  from  them.  In 
this  li«  was  attended  with  his  uaual  success  \  but,  some 
time  after,  the  Laced semoniana  being  engaged  in  the 
siege  of  Ithonie,sent  again  to  the  Athenians  for  succour, 
and  Cimon  was  a  second  time  sent  to  their  relief  \  but 
the  Spartans  having  received  a  sufficient  support  of 
troopa  from  other  quarters  before  the  arrival  of  the  A- 
thenian  general,  be  arid  his  men  were  dismissed  without 
doing  any  thing.  This  grievously  ofiended  tlie  people 
of  Athens,  who  thenceforward  hated  not  only  the  La- 
cedsemoniansi  but  all  their  own  citizens  who  were 
thought  to  be  friends  to  that  state. 

It  was  not  possible,  however,  that  any  person  who 
bad  served  tlie  state  should  escape  banishment  at  A- 
thens.  Cimon  had  gained  great  wealth  both  to  the 
public  and  to  himself.  In  his  public  character  he  had 
Ijehaved  with  un impeached  honesty,  and  as  a  private 
citizen  he  dedicated  his  wealth  to  the  most  excellent 
purposes.  He  demolished  the  enclosures  about  his 
grounds  and  gardens,  permitting  every  one  to  enter 
and  take  what  fruits  ihey  pleaded  j  he  kept  an  open 
table,  where  both  rich  and  poor  were  plentifully  eif- 
tertaiiied.      If  be  met  a  citizen  in  a  tattered  suit  of 
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clothes,  he  made  some  of  his  attendants  exchange  with 
him  \  or  if  the  quality  of  the  person  rendered  that 
kindness  unsuitable,  he  caused  a  sum  of  money  to  bo 
privately  given  him.  All  this,  however,  was  not  suf- 
ficient :  he  did  not  concur  with  every  measure  of  the 
commonalty ;  and  therefore  the  popular  party  deter- 
mined not  to  banish  him,  but  to  put  him  to  death. 
The  crime  laid  to  his  charge  was,  that  by  presents  from 
the  Macedonians  he  was  prevailed  upon  to  let  slip  a 
manifest  opportunity  of  enlarging  his  conquests,  after 
taking  from  the  Persians  the  gold  mines  of  Thrace* 
To  this  accusation  Cimon  replied,  that  to  the  utmost 
of  his  power  he  had  prosecuted  the  war  against  the 
Thracians,  and  other  enemies  of  the  state  oif'  Athens  \ 
but  that,  it  was  true,  he  bad  not  made  any  inroads  into 
Macedonia,  because  he  did  not  imagine  he  was  to  act 
as  a  public  enemy  of  mankind,  and  because  he  was 
struck  with  respect  for  a  nation  modest  in  their  car- 
riage, just  in  their  dealings,  and  strictly  honourable  in 
their  behaviour  towards  him  and  the  Athenians  :  that 
if  his  countrymen  looked  npon  this  as  a  crime,  he 
must  abide  their  judgment  \  but,  for  his  part,  he  could 
never  be  brought  to  think  such  conduct  amiss.  EI  pi- 
nice,  Cimon^s  sister,  used  all  her  interest  in  bib  behalf, 
and  amongst  others  spoke  to  Pericles  the  celebrated 
statesman  and  orator.  He  was  indeed  Cimon's  rival, 
and  had  no  doubt  assisted  in  stirring  up  the  prosecution 
against  him  \  but  he  did  not  desire  his  death  *,  and  there- 
fore, though  appointed  to  accuse  him,  Pericles  spoke 
in  such  a  manner  that  it  plainly  appeared  he  did  not 
think  him  guilty  \  and,  in  consequence  of  this  lenity, 
Cimon  was  only  banished  by  the  ostracism. 

The  Athenian  power  was  now  risen  to  such  a  height, 
that  all  the  other  states  of  Peloponnesus  looked  upon 
this  republic  with  a  jealous  eye,  and  were  continually 
watching  every  opportunity  of  making  war   upon   it 
when  the  state  was  engaged  in  troublesome  afiairs,  and 
seemed  to  be  less  able  to  resist.     These  attempts,  how- 
ever, so  far  from  lessening,  generally  contributed  to  in- 
crease, the  power  of  the  Athenians  \  hut  in  the  year 
before  Christ  458,  the  republic  entered  into  a  war  with  War  be- 
Sparta,  which  was  scarcely  put  an  end  to  but  by  the  de-  tween  A- 
struction  of  the  city  of  Athens.     For  this  war,  there  them  and 
was  no  recent  provocation  on  the  part  of  the  Spartans.  ^P*'*'* 
They  had  sent  a  great  army  to  assist  the  Dorians  against 
the  Pliocians,  and  the  Athenians  took  this  opportunity 
to   revenge    themselves   of  former  quarrels.     Having 
therefore  drawn  in  the  Argives  and  Thessaliaus  to  be 
their  confederates,  they  posted  themselves  on  the  isth- 
mus, so  that  the  Spartan  army  could  not  return  with- 
out engaging  them.      The  Athenians  and  their   con- 
federates   amounted   to  14,000,   and  the  Spartans  to 
11,500.     The  Spartan  general,  however,  not  very  will^^ 
iog  to  hazard  a  battle,  turned  aside  to  Tanagra,  a  city 
in  BcBotia,  where  some  of  the  Athenians  who  inclined 
,to  aristocracy  entered  into  a  correspondence  with  him*       ^^^ 
But  before  their  designs  were  ripe  for  execution,  the  Atheoians 
Athenian  army  marched  with  great  expedition  to  Ta- defeated, 
nagra,  so  that  a  battle  became  inevitable.     When  the 
armies  were  drawn  up  in  order  of  battle,  Cimon  pre- 
sented himself  before  his  countrymen  in  complete  ar- 
mour, and  went  to  take  post  among  those  of  his  own 
tribe  \    but  the  popular   party  raised  such  a  clamour 
against  him,  that  be  was  forced  to  retire.     Before  lie 
departed,  however,  he  exhorted  Euthippus  and  the  rest 
of  his  friends  to  behave  in  such  a  manner  that  they 

G  g  a  might 


236 


Attica. 


IGI 


They  gain 
great  ad- 
vantages 
over  the 
Spartans. 


102 
Cimon  re- 
calied. 


103 
His  death. 


ATT 

might  wipe  oflF  the  aspersion  thrown  upon  him,  as  if  he 
had  designed  to  betray  bis  country^s  caase  to  the  La- 
cedaemonians. Euthippus  desired  him  to  leave  his  ar- 
mour, which  he  did  ^  and  a  battle  ensaing,  the  Atheni- 
ans ivere  defeated  with  great  loss,  and  Euthippus  with 
the  rest  of  Cimon's  friends  were  all  killed  in  defence 
of  his  armour  which  they  had  surrounded.  Another 
engagement  soon  followed,  wherein  both  armies  suffer- 
ed so  much,  that  they  were  glad  to  conclude  a  short 
truce,  that  each  might  have  time  to  recruit  their  shat- 
tered forces. 

The  scale  of  fortune  now  seemed  to  turn  in  favour 
of  the  Athenians.  The  Thebans,  who  had  been  de- 
prived of  the  command  of  Boeotia  on  account  of  their 
having  sided  with  Xerxes,  were  now  restored  to  it  by 
the  Lacedeemonians.  At  this  the  Athenians  were  so 
displeased,  that  they  sent  an  army  under  Myronides  the 
Sfpn  of  Callias  into  Bceotia  to  overturn  all  that  bad  been 
done.  That  general  was  met  by  the  Thebans  and  their 
allies,  who  composed  k  numerous  and  well-disciplined 
army.  Nevertheless,  though  the  Athenian  army  was 
but  a  handful  in  comparison  of  their  enemies,  Myroni- 
des gained  a  complete  victory  over  the  allies,  in  some 
sense  more  -glorious  than  either  that  of  Marathon  or 
Flatsea.  In  these  battles  they  had  fought  against  effe- 
minate and  ill-disciplined  Persians,  but  now  they  en- 
countered and  defeated  a  superisr  army  composed  of 
the  bravest  Greeks.  After  this  victory,  Myronides 
inarched  to  Tanagra,  which  he  took  by  storm,  and  ra- 
xed to  the  ground  :  he  then  plundered  Boeotia  ^  defeated 
another  army  which  the  Boeotians  had  drawn  together 
to  oppose  him  }  then  fell  upon  the  Locrians  ^  and  ha- 
ving penetrated  into  Thessaly,  chastised  the  inhabitants 
of  that  country  for  having^revolted  from  the  Atheni- 
ans 'y  and  from  thence  returned  to  Athens  laden  with 
riches  and  glory. 

The  next  year  Tolmides  the  Athenian  admiral  in-- 
vaded  Laconia,  where  he  made  himself  master  of  seve- 
ral places  ^  and  on  the  back  of  this,  Pericles  invaded 
Peloponnesus  with  great  success,  burning,  spoiling,  or 
taking,  whatever  places  he  attempted.  On  his  return 
he  found  the  people  greatly  out  of  humour  on  account 
of  Cimon^s  banishment ;  so  he  was  immediately  re- 
called. 

Cimon  was  no  sooner  returned  than  he  fell  to  his  old 
employment  of  plundering  the  Persians  j  and^  accord- 
ing to  Plutarch,  he  had  now  nothing  less  in  view  than 
the  conquest  of  the  whole  Persian  empire.  The  Per- 
sian monarch  finding  he  could  have  no  rest,  at  last  sent 
orders  to  Artabazus  and  Megabizus,-  his  commanders, 
to  Conclude  a  treaty  ^  which  "was  done  on  the  following 
conditions :  i.  That  the  Greek  cities  in  Asia  should  be 
free,  and  governed  by  their  own  laws.  2.  That  the  Per- 
sians should  send  no  army  within  three  days  journey  of 
the  sea.  '3.  That  no  Persian  ship  of  war  should  sail  be- 
tween Thesalis  and  Cyrene,  the  former  a  city  of  Pam- 
phylia,  and  the  latter  of  Lycia. 

\Vhile  this  treaty  was  going  on,  Cimon  died,  whe- 
ther of  sickness  or  of  a  wound  he  had  received  is  not 
knowiT^  and  after  his  death  the  Athenian  afiairs  be- 
gan to  fall  into  confusion.  It  was  now  the  misfortune 
of  this  state  to  be  alike  hated  by  her  enemies  and  allies  ^ 
the  consequence  of  which  was,  that  the  latter  were  per- 
petually revolting  whenever  they  thought  they  had  an 
opportunity  of  doing  so  with  impunity.     The  Mega- 
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rians,  at  this  time,  who  had  been  long  under  the  pro-     AtUcti 
tection   or  dominion   of  .Athens,    thought    proper  for  ^      »,  ^ 
some  reason  or  other  to  disclaim  all  dependence   on 
their  former  protectors,  and  have  recourse  to  Sparta, 
with  which  state  they  entered  into  a  strict  alliance. 
This  the  Athenians  revenged  by  ravaging  the  country 
of  the  Megarians ;  which  soon  brought  on  a  renewal 
of  the  Lacedsemonian  war  that  had  been  for  a  little 
time  suspended.   Pericles,  however,  procured  the  retnm 
of  the  first  LacedsBmonian  army,  without  bloodshed,  by 
bribing  Chandrides  tlie  young  king  of  Sparta^  tutor. 
In  the  winter,  Tolmides  resolved  to  undertake  an  expe- 
dition into  Bceotia  with  a  small  body  of  troops :  which 
design  he  put  In  execution  contrary  to  the  advice  of 
Pericles  ^  and  his  rashness  was  soqn  punished  by  his  own 
death  and  the  total  defeat  of  his  army.     Notwitbstand-       104 
ing  this  misfortune,  however,  Pericles  soon  after  inva-^  ^l"*^ 
ded    and  reduced  Euboea  ^  and   the  Lacedaemonians, '^J^ 
finding  it  was  not  for  their  interest  to  carry  on  the  T.«^pfiii, 
war,   concluded   a  truce  with  the  Athenians   £nr  30niaoii 
years. 

About  this  time  Psammiticus,  king  of  Egypt^  sent 
by  way  of  present  to  the  people  of  Athens   40,000 
bushels  of  wheat  j  which  proved  a  great  misfortune  to 
the  city :   for  Pericles,  out  of  spite  to  Cimon,  who  had  qjjJi^I^ 
children  by  an  Arcadian  woman,  had  preferred  a  lawpendei. 
whereby  the  Athenians  of  the  hailf  blood  were  disfran* 
chised  ^  and  this  law,  on  account  of  the  distribution  of 
the  corn  above  mentioned,  was  prosecuted  with  soch 
severity,  that  no  less  than  5006  persons,  who  till  then 
had  been  considered  as  free  men,  were  sold  for  sl^^^-i^oJi^  f 
This  piece  of  cruelty  has  been  of  great  service  to  the  iii^  ^^yj^. 
critics,  as  by  means  of  it  we  know  exactly  the  Yiumberntaa  citi- 
of  Athenian  citizens,  which  at  this  time  amounted  to'cns. 
no   more   than    14,040   persons,   though   Athens  was 
now  aiming  at  no  less  than  erecting  an  universal  mo- 
narchy. 

Six  years  after  the  conclusion  of  the  peace  between 
Athens  and  Sparta,  a  war 'broke  out  between  the  Sa- 
mians  and  Milesians  about  the  city  of  Priene,  seated 
under  Mount  Mycale  in  Ionia.  How  this  war  came  to 
affect  the  Athenians  is  not  certainly  known  ^  but,  some- 
how or  other,  this  republic  was  induced  to  take  the  part 
of  the  Milesians ;  and  the  island  of  Samoa  was  reduced 
by  Pericles,  who  established  there  a  democracy,  and 
left  an  Athenian  garrison.  He  was  no  sooner  gone,  '^ 
however,  than  the  Samians  disliking  their  new  ^ormj^^w 
of  government,  drove  out  the  garrison  he  had  left;  butpericla. 
Pericles  quickly  returning,  besieged  and  took  their  ci- 
ty, demolished  their  walls,  and  fined  them  of  the  whole 
expence  of  the  war }  part  of  which  he  obliged  them  to 
pay  down,  and  took  hostages  for  the  remainder.  When 
Pericles  returned,  he  procured  himself  to  be  appointed 
to  pronounce  the  public  oration  in  honour  of  those  who 
fell :  which  he  did  with  such  eloquence,  that  when  he 
came  down  from  the  pulpit  the  women  gathered  about 
him,  took  him  by  the  hand,  and  crowned  hira  with 
garlands.  ^  ^^^ 

A  little  after  this  commenced  the  war  between  the^arbe- 
Corcy rians  and  Corinthians,  which  by  degrees  brought  tween  the 
the  Athenians  into  those  engagements  that  proved  the  ^"^7"*."* 
ruin  of  their  state.     The  causes  of  this  war  were  theJjP.^  ^^'^ 
following.     An  intestine  war  breaking  out  in  the  little 
territory  of  Epidamnuro,  a  city  of  Macedonia,  found- 
ed by  the  Corcyrians,  one  party  called  in  to  their  as- 
sistance 
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sistance  the  Illyrians,  And  the  other  the  Corc)Tians. 
The  latter  neglecting  tlie  matter,  Corinth  was  applied 
to,  as  the  Corcyrians  were  a  colony  from  that  place. 
The  Corinthi&ns,  partly  out  of  pity  to  the  Flpidam- 
nians,  and  partly  out  of  spleen  to  the  Corey rian!4,  sent 
a  #ery  great  fleet  to  the  aBsistance  of  the  farmer,  hy 
which  means  that  party  which  haduppHed  to  Corinth 
was  thoroughly  established.  This  being  resented  by 
the  Corcyrians,  they  sent  a  fleet  to  Epidamnum  to  sup- 
port the  exiles  }  and  accordingly  this  fleet  began  to 
act  oflPensivcIy  on  its  entering  the  ^ort,  the  chief  com- 
manders having  instructions  to  propose  terms  of  accom- 
modation, to  which  the  Corinthians  would  by  no  means 
agree.  The  next  year  the  Corcyrians  defeated  at  sea 
the  Corinthians  and  their  allies,  and  took  Epidamnum 
by  storm ;  after  which  they  wasted  the  territories  of 
the  allies  of  the  Corinthians,  which  greatly  exasperated 
the  latter,  At  Corinth,  therefore,  they  began  to  make 
great  preparations  for  carrying  on  the  war,  and  pressed 
their  confederates  to  do  the  same,  that  they  might  be  in 
a  condition  to  retrieve  the  honour  they  bad  lost,  and 
humble  this  angrateful  colony  which  had  thus  insnlted 
her  mother  city. 

The  Corcyrians  were  no  sooner  acquainted  with 
these  proceedings,  than  they  despatched  ambassadors  to 
Athens  with  their  complaints  ^  and  these  were  quickly 
followed  by  others  from  Corinth  on  the  same  errand. 
At  first  the  people  of  Athens  inclined  to  favour  the 
Corinthians  :  but.  they  soon  changed  their  minds,  and 
took  part  with  the  Corcyrians :  they  contented  them- 
selves, however,  with  entering  into  a  defensive  alliance 
with  that  little  state,  whereby  they  promised  to  assist 
each  other,  in  case  either  party  should  be  attacked  }  and 
in  consequence  of  this  treaty,  they  furnished  the  Corcy- 
rians with  ten  galleys,  under  Lacedsemonius  the  son  of 
Cimon,  with  whom  were  joined  Diotenes  and  Proteus 
as  colleagues.    • 

As  soon  as  the  season  of  the  year  permitted,  the 
Corinthians  sailed  for  the  coast  of  Corcyra  with  a  fleet 
of  150  ships,  under  the  command  of  Xenoclides,  as- 
sisted by  four  other  Corinthian  admirals ;  each  squa- 
dron of  their  allies  being  commanded  by  a  chief  of 
their  own.  The  Corcyrian  and  Athenian  fleet  amoool- 
ed  to  120,  but  the  Athenians  bad  orders  to  give  as 
little  assistance  as  possible.  The  action  was  very  brisk 
for  some  time  :  the  Corcyrian  right  wing  broke  the 
left  of  the  Corinthian  fleets  and  forcing  some  of  the 
ships  on  shore,  landed,  pillaged  their  camp,  and  made 
a  great  nunTber  of  them  prisoners  ^  on  the  other  hand, 
the  Corinthian  ships  in  the  right  wing  beat  the  Cor- 
cyrian ships  there,  they  being  but  very  faintly  assisted 
hy  the  Athenians,  till  the  latter  were  at  last  obliged  to 
defend  themselves,  which  they  did  so  well,  that  the 
Corinthians  were  glad  to  retire.  The  next  day  pre- 
parations were  made  on  both  sides  for  another  engage- 
ment ^  but  20  ship9.  coming  from  Athens  to  the  assist- 
ance of  the  Corcyrians  ^  the  Corinthians  declined  the 
combat. 

As  soon  as  the  Corcyrian  war  broke  out,  the  Athe- 
nians sent  orders  to  the  citizens  of  Potidsea  to  demolisu 
a  part  of  their  wall,  to  send  back  the  magistrates  they 
had  received  from  Corinth,  and  to  give  hostages  fur 
their  own  behaviour.  Potidaea  was  a  town  in  Mace- 
donia, founded  by  the  Corinthians,  but  at  that  time 
in   alliance  with  tlie  Athenians^— Perdiccas  king  of 


MaC'Cdon,  who  hated  the  Athenians,  took  this  oppor- 
tunity to  persuade  the  Potidacans  to  revolt.  Accor- 
dingly they  sent  ambassadors  to  Athens  to  entreat  the 
revocation  of  these  orders  ^  but  at  the  same  time  sent 
deputies  to  Sparta,  to  join  with  the  Corinthians  and 
Megarians  in  their  complaints  against  the  Athenians. 
The  Athenians  upon  this  sent  a  considerable  fleet 
against  Potidsea,  under  the  command  of  Callias,  a  no- 
bleman of  great  courage.  The  Corinthians  on  their 
part  despatched  one  Aristeus  with  a  considerable  body 
of  troops  to  the  assistance  of  that  city.  An  engage- 
ment following,  the  Athenians  were  victors,  but  with 
the  loss  of  their  general.  Pbormio,  who  succeeded  in 
the  command,  invested  the  city  in  form,  and  shut  up 
its  port  with  his  fleet ',  but  the  Potidseans  dreading  to 
fall  into  the  hands  of  the  Athenians,  made  a  most  ob- 
stinate defence,  while  in  the  mean  time  they  warmly 
solicited  the  Corinthians  to  perform  their  promises,  and 
engage  the  rest  of  the  states  of  Peloponnesas  in  their 
quarrel. 

The  Lacedaemoniaut  havidg  heard  what  the  Corin- 
thians'and  other  little  states  of  Greece  bad  to  say 
against  the  Athenians,  sent  ambassadors  to  the  latter, 
demanding  reparation  for  the  injuries,  with  orders,  in 
case  of  a  refusal,  to  declare  war.  The  terms  demand- 
ed were,  in  the  first  place,  the  expulsion  of  those  A- 
thenlans  who  were  allied  to  the  family  of  Megacles  so 
often  mentioned.  This  article  was  on  account  of  Pe* 
ricles  ;  for  he  was  the  son  of  Xantl^ippus  the  Athenian 
commander  at  Mycale  by  Agariste  niece  to  the  famous 
Clysthenes,  who  corrupted  the  priestess  of  A^llo  in 
order '  to  procure  tlie  expulsion  of  the  Pisistratidse, 
They  next  insisted  that  the  siege  of  Potidsea  should  be 
raised^  thirdly,  that  the  inhabitants  of  ^gina  should 
be  left  free ;  and  lastly,  that  a  decree  made  against  the 
Megarians,  whereby  they  were  forbid  the  ports  and 
markets  of  Athens,  should  he  revoked,  and  all  the 
Grecian  states  under  the  dominion  of  Athens  set  at 
liberty. 

These  terms  the  Athenians  were  persuaded  by  Peri« 
cles  to  reject.  The  arguments  used  by  him  were  in  snb- 
stapce  as  follows  :  That  whatever  the  Lacedaemonians 
might  pretend  as  to  the  injustice  of  the  complaints  of  the 
allies,  the  true  ground  of  this  resentment  was  the  pro« 
sperity  of  the  Athenian  republic,  which  the  Spartans 
always  hated,  and  now  sought  an  opportunity  of  hum- 
bling :  that  it  must  be  owing  to  the  Athenians  them* 
selves  if  this  design  succeeded,  because  for  many  rea- 
sons Athens  was  better  able  to  engage  in  a  long  and 
expensive  war  than  the  Peloponnesians.  He  then  laid 
before  the  people  an  exact  account  of  their  circum- 
stances  ^  putting  them  in  mind,  that  the  treasure 
brought  from  Delos  amounted  to  10,000  talents  *,  and 
that  though  4000  of  these  had  been  expended  on  the 
stately  gate  of  their  citadel,  yet  that  6000  were  still  in 
hand  ;  that  they  were  also  entitled  to  tlie  subsidies 
paid  by  the  confederate  states ;  that  the  statues  of  their 
gods,  the  Persian  spoils,  &c.  were  worth  immense 
sums  ^  that  private  men  were  arrived  at  vast  fortunes  ^ 
and  that,  considering  their  trade  by  sea,  they  had  a 
certain  annual  increase  of  wealth  ^  that  they  had  on 
foot  an  army  of  12,000  mext^  and  in  their  colonies  and 
garrisons  17,000  \  that  thei^  fleet  consisted  of  300  sail  ^ 
whereas  the  Peloponnesians  had  no  such  advantages* 
For  these  reasons  he  pioposed  jls  the  most  feasible  and 
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likewise  the  most  eqattable  satisfaction  that  could  be 
given,  that  they  would  reverse  their  decree  against  Me- 
gara,  if  the  Lacedsemonians  would  allow  free  egress 
and  regress  in  their  city  to  the  Athenians  and  their  a]« 
lies  ;  that  thev  would  leave  all  those  states  free  who 
were  free  at  the  making  of  the  last  peace  with  Sparta, 
provided  the  Spartans  would  also  leave  all  states  free 
who  were  under  their  dominion  ^  and  that  future  dis- 
putes should  be  submitted  to  arbitration.  In  case  these 
offers  should  be  rejected,  he  advised  them  to  hazard  a 
war ;  telling  them,  that  they  should  not  think  they-  ran 
that  hazard  for  a  trifle,  or  retain  a  scruple  in  their 
minds  as  if  a  small  matter  moved  them  to  it,  because  on 
this  small  matter  depended  their  safety,  and  the  reputa* 
tion  of  their  constancy  and  resolution)  whereas,  if  they 
yielded  in  this,  the  next  demand  of  the  Lacedaemonians 
would  be  of  a  higher  nature ;  for  having  once  discover- 
ed that  the  Athenians  were  subject  to  fear,  they  would 
thence  conclude  that  nothing  could  be  denied  to  Spar* 
ta  'f  whereas  a  stiff  denial  in  this  case  would  teach  them 
to  treat  Athens  for  the  future  on  terms  uf  equality.  He 
enforced  these  reasons  by  showing  that  their  ancestors 
had  always  acted  on  the  like  principles,  and  in  all  cases 
preferred  tlieir  glory  to  their  ease,  and  their  liberty  to 
their  possessions. 

This  was  the  origin  of  the  Peloponnesian  war,  which 
makes  so  great  a  figure  in  ancient  history.  The  im« 
mediate  preliminary  to  general  hostilities  was  an  at- 
tempt of  the  Thebans  to  surprise  Platsea.  With  this 
view  they  sent  Eurymachus  with  300  Thebans  to  assist 
such  of  the  Platseans  as  they  had  drawn  over  to  their 
interest,  in  making  themselves  masters  of  the  place. 
In  this  design,  they  succeeded  very  well  at  first,  the 
Platflsans,  wlio  had  promised  to  open.the  gates,  keeping 
their  words  exactly,  so  that  they  were  instantly  in  pos- 
session of  the  city.  The  other  party,  however,  per- 
ceiving how  small  a  number  they  had  to  contend  with, 
unanimously  rose  upon  them,  killed  a  great  many, 
and  forced  the  rest  to  surrender  themselves  prisoners 
of  war.  Another  party  came  from  Thebes  to  assist 
their  countrymen  ^  but  they  arrived  too  late  :  the  Pla- 
tseans, however,  foreseeing  that  they  would  wa»te  their 
country,  promised  to  release  their  prisoners  if  they 
would  forbear  to  spoil  their  lands.  On  this  the  The- 
bans withdrew  ^  and  the  Platieans  cruelly  put  to  death 
all  their  prisoners,  to  the  number  of  180,  with  Eury- 
machus  their  chief,  alleging  that  they  had  not  pro- 
mised their  release  but  in  case  of  peace.  The  Athe- 
nians, as  soon  as  they  had  notice  of  this  attempt  of 
the  Thebans,  caused  all  the  Boeotians  in  their  terri- 
tory to  be  arrested  ;  and  when  they  understood  how 
the  Platteans  had  delivered  themselves,  they  sent  a 
great  convov  of  provisions  to  that  city,  and  a  numerous 
body  of  troops  to  escort  their  wives  and  children  to 
Athens. 

Both  parties  now  prepared  in  earnest  for  war,  both 
sent  ambassadors  to  the  Persians,  and  both  sought  to 
rouse  their  allies.  Most  of  the  Greek  states  inclined  to 
favour,  the  Spartans,  because  they  acted  on  this  occa- 
sion as  the  deliverers  of  Greece,  and  because  they  either 
had  l>een,  orfeared  that  they  would  be,  oppressed  by 
the  Athenians.  With  the  Spartans  joined  ail  the  Pe- 
loponnesians,  except  the  Argivcs  and  pait  of  the  A- 
chaeans  *,  without  Peloponnesus,  the  Megarians,  Phu- 
cians,  Locrians,  Boeotians,  Ambraciots,  Leucadians, 


and  Anactoriana,  declared  themselves  on  their  side.   On    ^{j^ 
the  other  hand, the Chians, Lesbians, PlataeaQS, Mease- ^  ■  \— j 
nians,  Acarnanians,  Corcyrians,  Zacynthians,  Carians, 
Dorians,  Thracians,  most  part  of  the  islands,  and  all 
the  Cjclades  excepting  Melos  and  Thera,  with  Eoboea 
and  Samos,  joined  the  Athenians.  >         |,^ 

The  Peloponnesian  war  commenced  431  years  before  fiiit  701 
Christ.  The  Lacedaemonian  army  was  assembled  at  the<^^«*v. 
isthmus,  and  consisted  of  no  less  than  60,000  men  ;  bat 
before  Archidamus  king  of  Sparta,  who  commanded  in 
chief,  would  enter  Attica,  be  despatched  a  herald  to 
Athens.  The  herald  was  sent  back  without  any  an- 
swer, by  which  all  hopes  of  peace  were  cot  off.  As 
Archidamus  was  a  friend  to  Pericles,  the  latter  appre- 
hended that  he  might  forbear  plundering  his  estates. 
With  this  he  immediately  acquainted  the  people )  tell- 
ing them  at  the  same  time,  that  in  such  a  case  be  made 
a  present  of  his  lands  to  the  public.  He  then  advised 
the  citizens  to  take  no  care  of  defending  their  conntry- 
seats,  but  to  attend  only  to  the  city,  busy  themselves  in 
the  equipping  of  ships,  and  settle  a  thorough  resolution 
not  to  be  intimidated  with  the  first  evils  of  war.  This 
proposal  the  Athenians  readily  complied  with,  and  ap- 
pointed Pericles  commander  in  chiefs  with  nine  more 
generals  to  assist  him. 

The  first  year,  the' Spartan  army  committed  great 
ravages  in  Attica,  Pericles  having  no  force  capable  of 
opposing  it,  and  refusing  to  engage  on  disadvantageoos 
terms,  notwithstanding  prodigious  damoors  were  raised 
against  him  by  bis  countrymen.  The  allies,  however, 
had  no  great  reason  to  boast  of  the  advantages  they 
gained  this  year :  an  Athenian  fleet  ravaged  the  coasts 
of  Peloponnesus ;  another  infested  the  Locrians,  drove 
out  the  inhabitants  of  j£gjna,  and  repeopled  the  island 
from  Athens.  They  likewise  reduced  Ccphalenia,  and 
some  towns  in  Aeamania  and  Leucas  which  had  decla- 
red for  the  Lacedseifionians  ;  and  in  the  antamn,  when 
the  Peloponnesiaos  were  retired,  Pericles  entering  the 
Megarian  territory,  did  all  the  mischief  thai  conld  be 
expected  from  a  provoked  enemy.  n* 

The  spring  of  the  second  year  was  very  fatal  to  A-  Second 
thens,  by  a  dreadful  plague  which  destroyed  great  nnm-y«sr.  A 
bfers  of  the  citizens,  while  the  Peloponnesians  under^^^"* 
Archidamns  wasted  every  thing  abroad.     In  the  midst  jj|^g^ 
of  these  distresses,  however,  Pericles  retained  his  coo- 
rage,  and  would  suffer  none  of  his  countrymen  to  stir 
without  the  city  either  to  escape  the  plague  or  infest 
the  enemy.     He  caused  a  great  fleet  to  be  equipped, 
on  board  which  he  embarked  4000  foot  and  300  horse, 
with  which   he  sailed  to  Epidaurus.     Upon   this  the 
enemy  withdrew  their  forces  out  of  Attica  ;  but  Peri- 
cles was  able  to  do  no  great  matter  on  account  of  the 
plague,  which  made  so  great  havock  among  bis  men, 
that  he  brought  back  to  Athens  only  1500  of  the  4000      ng 
he  carried  out.    By  this  misfortune  the  Athenians  were  Athaniaoi 
thrown  into  despair  j  they  immediately  sued  for  peace, ue  for 
which  the  Spartans  were  now  too  proud  to  grant ;  thenP^^^ 
turning  their  rage  upon  Pericles,  they  dismissed  and 
fined  him.     Soon  after,  Pericles^s  children  and  almost 
all  his  relations  died  of  the  plague  ;  so  that  this  great 
statesman  Was  overwhelmed  with  melancholy,  and  for 
some  time  3hut  himself  up  from  public  view  :  at  last, 
through  the  persuasion  of  Alcibiades  and  some  others, 
he  showed  himself  to  the  people.     They  received  him 
with  acclamations,  and  at  his 'request  repealed  the  un- 
just 
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ica.  jus^  1^^  h^  ^^^  made,  whereby  all  Athenians  of  the  half 
f  .1  blood  were  disfranchised,  and  then  reinstated  him  in  all 
9  bis  former  honours.  Hereupon  be  inrolled  the  only  8on 
[*\^*he  bad  left,  who  before  had  been  counted  a  bastard  on 
account  of  his  mother  being  a  iViilesian. 

This  year  also  the  island  of  Zacynthus  was  wasted 
by  the  Peloponnesians  j  and  the  city  of  Potidsea  sub- 
mitted to  the  Athenians,  after  the  inhabitants  had  been 
drivtrn  to  such  extremity  as  to  feed  upon  human  flesh. 
The  Athenians  permitted  the  men  to  depart  with  one 
garment,  and  tbe  women  with  two  ^  after  which,  the 
town  was  repeopled  by  a  colony  from  Athens. 

Tbe  third  year  of  the  Peloponnesian  war  was  re- 
markable  for  the  death  of  tbe  great  Pericles,  who  was 
taken  off  by  tbe  plague.  Platsea  also  was  besieged  by 
a  be*  Archidamus ;  but  without  success,  even  though  the 
greatest  part  of  it  was  set  on  fire  ;  tbe  Platseans  resol- 
Ting  to  submit  to  every  kind  of  misery  rather  than 
abandon  the  Athenian  cause.  In  tbe  end,  therefore, 
the  king  of  Sparta  was  obliged 'to  turn  the  siege  into  a 
blockade  ;  and  having  thrown  up  an  intrenchmeot  for- 
tified with  a  d^ep  ditch,  he  left  a  sufficient  number  of 
men  to  guard  his  lines,  and  then  returned  back  to  Pe- 
loponnesiYs. 

The  following  summer,  the  Peloponnesians  under  the 
^^^*'  command  of  Archidamus  invaded  Attica,  where  they 
f ^f     wasted  every  thing  with  fire  and  sword ;  at  the  same 
iaua-  time  the  whole  island  of  Lesbos,  except  the  district  of 
Methymna,  revolted  from  the  Athenians,  who  here- 
upon invested  the  city  of  Mitylene.     All  this  time  the 
city  of  Platsea  was  blocked  up  by  the  Peloponnei^ians ; 
and   its  inhabitants  being  now  greatly  distressed  for 
want  of  provision?,  the  garrison,  consisting  of  400  na- 
tives and  80  Athenians,  came  to  the  desperate  resolu- 
tion of  forcing  a  passage  through  the  encmy^s  lines. 
When  they  came  to  attempt  this,  however,  many  of  them 
were  intimidated  :  but  300  persisted  in  their  resolution  'y 
and  of  these  212  got  safe  tbrongh  and  marched  to  A- 
thens,  but  the  rest  were  compelled  to  retire. 

In  the  beginning  of  the  fifth* year,  the  Peloponne- 
IciK,  sians  sent  40  ships  to  the  relief  of  Mitylene  y  but  with- 
^^^  out  effect,  for  the  place  had  surrendered  before  the 
fleet  could  come  to  its  assistance.  Paches,  the  Athe- 
nian commander,  likewise  cha»ed  away  the  Peloponne- 
sian fleet  upon  its  arrival  j  and  returning  to  Lesbos 
sent  the  Laoedsemonian  minister,  whom  he  found  in  Mi- 
tylene, together  with  a  deputations,  to  Athens.  On 
their  arrival,  the  Lacedsemonian  was  immediately  put 
to  death  ;  and  in  a  general  assembly  of  (he  people,  it 
was  resolved,  that  all  the  Mitylenians  who  were  ar- 
rived at  man^s  estate  should  be  put  to  death,  and  the 
women  and  children  sold  for  slaves.  The  next  day, 
however,  this  cruel  decree  was  reversed,  and  a  galley 
sent  with  all  expedition  to  countermand  the  bloody  or- 
ders. This  last  vessel,  however,  could  not  get  before 
the  other :  but  Pacfaeft,  being  a  roan  of  great  humani- 
ty, bad  taken  a  day  to  consider  on  tbe  orders  he  had 
received  ^  during  which  time  tbe  last-mentioned  galley 
arrived  ^  in  consequence  of  which,  only  about  looo  of 
tbe  most  forward  rebels  were  put  to  death ;  the  walls  of 
the  city  were  also  demolished,  their  ships  taken  away, 
and  their  lands  divided  among  the  Athenians,  who  let 
them  again  to  their  old  masters  at  very  high  rents.  The 
same  summer  the  Athenians  seized  the  island  of  Mino- 
M,  lying  over  against  the  territory  of  Megara  j  and 
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likewise  the  port  of  Nissa,   which  last  they  fojiified,     Attica, 
and  it  proved  afterwards  a  place  of  the  utmost  import-         v  ■      ' 
ance  to  them.     At  this  time  also  the  Platseans,  driven       **4 
to  the  last  extremity,  surrendered  10  the  Lacedeemoni-^^j^^jj  ^^^ 
ans,  by  whom  they  were,  to  the  number  of  208,  in-rH2^d. 
eluding  25  Athenians,  put  to  death,  and  their  women 
sold  for  slaves.     Their  city  was  soon  after  razed  by 
their  implacable  enemies  the  Thehans,  who  left  only 
an  inn  to  show  where  U  stood.     The  fame  of  Platsea, 
however,  induced  Alexander  the  Great  afterwards  to 
rebuild  it.  125 

In  this  year  happened  the  famous  sedition  of  Cor- Sedition  of 
cyra,  whence  other  seditions,  when  their  efl'ects  ren-Corcyra, 
dered  them  terrible,  have  been  called  Corcyrian.  It 
hath  been  already  observed,  that  the  war  between  the 
Cnrcyrians  and  Corinthians  brought  on  the  general  war 
throughout  Peloponnesus.  A  great  number  of  Corcy- 
rians  were  in  the  beginning  of  this  war  carried  away 
prisoners  into  Peloponnesus,  where  the  chief  of  them 
were  very  well  treated,  but  the  rest  sold  for  slaves. 
The  reason  of  this  conduct  of  the  Corinthians  was  a  de- 
sign they  had  formed  of  engaging  these  Corcyrians  to 
influence  their  countrymen  to  side  with  them  and  their 
allies.  With  this  view  they  treated  them  with  all  ima- 
ginable lenity  and  tenderaess,  instilling  into  them  by 
degrees  a  hatred  of  democratic  government ;  after 
which  they  were  told,  that  they  might  obtain  their  li- 
berty upon  condition  of  using  all  their  influence  at 
hoiiie  in  favour  of  the  allies,  and  to  the  prejudice  of 
Athens,  This  tbe  Corcyrians  readily  promised  and  en- 
deavoured to  perform.  At  first,  those  who  were  for 
an  aristocracy  prevailed,  and  murdered  all  those  of  the 
opposite  party  that  fell  into  their  hands,  in  which  tbey 
were  assisted  by  a  fleet  of  Peloponnesians  :  but  the  A- 
thenians  sending  first  one  fleet  and  then  another  to  the 
assistance  of  the  distressed  party,  the  Peloponnesians 
were  forced  to  withdraw ;  after  which  the  democratic 
party  suflliciently  revenged  themselves,  and  destroyed 
their  antagonists  without  mercy.  The  worst  of  all  was, 
that  this  example  once  set,  the  several  states  of  Greece 
felt  in  their  turns  the  like  commotions,  which  were  al- 
ways heightened  by  agents  from  Sparta  and  Athens  \  . 
the  former  endeavouring  to  settle  aristocracy,  and  the 
latter  democracy,  wherever  they  came.  j^^ 

While  the  Athenians  wei*e  thus  engaged  in  a  war  Atheoians 
wherein  tliey  were  already  overmatched,  they  foolishly  engage  in 
engaged  in  a  new  one,  which  in  the  end  proved  more*'^"^*"* 
fatal  than  all  the  rest.     The  inhabitants  of  Sicily  were     ^'^' 
split  into  two  factions^  the  one  called  the  Dorfir,  at 
the  head  of  which  was  tbe  city  of  Syracuse  \  the  other 
the  lonic^  which  owned  the  Leontines  for  their  cbiefir: 
the  latter  perceiving  themselves  too  weak  without  fo- 
reign aid,  sent  one  Gorgias,    a   celebrated  orator,  to 
apply  to  Athens  for  relief  \  and  he  by  his  fine  speeches 
BO  captivated  the  giddy  and  inconstant  Athenians,  that 
they  ran  headlong  into  a  war  which  they  were  unable 
to  maintain  while  engaged  with  all  the  Peloponnesi- 
ans.      Enticed  by  this  new  prospect,  therefore,  and 
grasping  at  the  conquest  of  Sicily,  as  well  as  of  ail 
Greece,  they  sent  a  fleet  to  the  assistance  of  the  Le- 
ontines, under  the  command  of  Lachetes  and  Chabrias  ^ 
and  they  were  no  sooner  sailed  than  another  fleet  for 
the  same  purpose  was  begun  to  be  fitted  out.     AH  this 
time  the  plague  continued  to  rage  with  great  violence 
at  Athens,  cutting  off  this  year  40QO  citizens,   be- 
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Mes  a  niucli  greater  number  of  the  meaner  sort  of 
people. 

The  sixth  year  of  the  Peloponnesian  war  was  remark- 
able for  no  great  exploit ;  Agis  the  son  of  Archida- 
raus,  king  of  Sparta,  assembled  an  army  in  order  to 
invade  Attica,  but  was  prevented  from  so  doing  by 
many  great  earthquakes  which  happened  throughout 
Greece.  The  next  year,  however,  he  entered  Attica 
with  hts  army,  while  the  Athenians  on  their  part  sent 
n  fleet  under  the  command  of  Demosthenes,-  to  infest 
the  coasts  of  Peloponnesus.  As  this  fleet  passed  by  La« 
conia,  the  commander  took  notice  that  the  promonto- 
ry of  Pylus,  which  was  joined  to  the  continent  by  a 
narrow  neck  of  land,  had  before  it  a  barren  i<iland  a« 
bout  two  miles  in  circumference,  in  which,  however, 
there  was  a  good  and  safe  port,  all  winds  being  kept 
o(l*  by  the  headland,  or  by  the  Isle.  These  advantages 
made  him  apprehend,  that  a  garrrison  left  here  would 
give  the  Peloponnesians  so  much  trouble,  that  they 
would  find  it  more  advisable  to  protect  their  own  coun- 
try than  to  invade  that  of  their  neighbours.  Accord- 
ingly, having  raised  a  strong  fortification,  he  .himself 
^ith  five  ships  staid  to  defend  it,  while  the  rest  of  the 
fleet  proceeded  on  their  intended  expedition.  On  the 
news  of  this  event,  the  Peloponnesian  army  immedi- 
ately returned  to  besiege  Pylus.  When  they  arrived 
before  the  place  they  took  possession  of  the  harbour, 
and  then  caused  a  chosen  body  of  Spartans  take  posses- 
sion of  the  island  of  Sphacteria,  afler  which  they  at- 
tacked the  fort  with  great  vigour.  Demosthenes  and 
his  garrison  defended  themselves  with  great  valour  j 
and  an  Athenian  fleet  arriving  very  seasonably,  offer- 
ed battle  to  the  Peloponnesian  fleet.  This  being  re- 
fused, the  Athenians  boldly  sailed  into  the  harbour, 
broke  and  sunk  most  of  the  vessels  therein,  after  which 
they  besieged  the  Spartans  in  Sphacteria.  The  Pelo- 
ponnesians now  Jbegan  to  treat  with  their  enemies,  and 
v.  truce  tvas  concluded  during  the  time  that  negocia- 
tions  were  carried  on  at  Athens.  One  of  the  articles 
of  this  truce  was,  that  the  Peloponnesians  should  deli- 
ver up  all  their  ships,  on  condition  of  having  them 
punctually  returned  in  case  the  treaty  did  not  take  ef- 
fect. The  Athenians  having  beard  the  Spartan  am- 
bassadors, were  inclined  to  put  an  end  to  this  destruc- 
tive war  ;  but  Cleon,  one  of  their  orators,  a  warm  and 
obstinate  man,  persuaded  his  countrymen  to  insist  on 
very  unreasonable  terms  j  upon  which  the  ambassadors 
returned,  and  by  doing  so  put  an  end  to  the  truce. 
The  Peloponnesians  then  demanded  their  vessels  ^  but 
the  Athenians  refused  to  deliver  them,' under  pretence 
cf  their  having  broke  the  truce* 

Hostilities  being  thus  recommenced  on  both  sides, 
the  Lacedaemonians  attacked  the  Athenians  at  Pylus, 
while  the  latter  attacked  the  Spartans  at  Sphacteria. 
The  Spartans,  though  but  a  handful  of  men,  and  under 
every  imaginable  discouragement,  behaved  with  such 
bravery,  that  the  siege  proceeded  very  slowly,  so  that 
the  people  of  Athens  became  very  uneasy.     They  be- 

fin  then  to  wish  they  bad  embraced  the  oflisrs  of  the 
partans,  and  to  rail  vehemently  against  Cleon,  who, 
to  excuse  himself,  said  it  would  be  easy  for  the  gene- 
ral of  the  forces  they  were  at  that  time  sending  to  at- 
tack the  Spartans  in  the  isle,  and  reduce  them  at  once. 
Nicias,  who  had  been  appointed  to  this  command,  re- 
plied that  if  Cleon  believed  be  could  do  such  great 


things  he  would  do  well  to  go  thither  in  person :  the    ^^^^^ 
latter  imagining  this  only  meant  to  try  him,  said  he        y    mj 
was  ready  to  go  with  all  his  heart }  whereby  Nicias 
catched  him,  and  declared  that  he  had  relinquished  his 
charge.     Cleon  thereupon  said,  that  he  was  no  gene- 
ral 'y  but  Nicias  told  him  that  he  might  become  one; 
and  the  people,  pleased  with  the  controversy,  held  the 
orator  to  his  word.     Cleon  then  advancing,  told  thtni 
he  was  so  little  afraid  of  the  enemy,  that,  with  a  very 
inconsiderable  force,  he  wodld  undertake,  in  conjunc- 
tion with  those  already  at  Pylus,  to  bring  to  Athens 
the  Spartans  who   gave   them  so  much  trouble  in  20 
days.   The  people  laughed  at  these  promises  :  however,      j. 
they  furnished  him  with  the  troops  he  desired  ;  and  to  He  ukn 
their  surprise,  Cleon  brought  the  Spartans  prisoners  to^b*  P^'^ct. 
Athens  within  the  time  appointed.  i^^ 

Tii is  summer,  likewise,  an  Athenian  fleet  was  sent  End  of  iht 
to  Sicily,  with  instructions  to  put  in  at  Corcyra,  and  ^^5™" 
assist  the  gov«rnment  against  the  Lacedaemonian  fac-      ^'°°' 
tion  which  still  subsisted  in  that  island.     This  they  ef- 
fectually performed  ;  for  by  their  means  the  exiles  fell 
into  the  hands  of  the  other  party  :  these  ihey  imprison- 
ed ;  and  then  drew  them  out  by  20  at  a  time,  to  suflfer 
death,  which  was  inflicted  with  all  the  circumstances 
of  cruelty  that  party-rage  could  suggest.     When  only 
60  remained,  they  entreated  the  Athenians  to  put  them 
to  death,  and  not  to  deliver  them  up  to  their  country- 
men ;   but  upon  this  the  Corcyrians  surrounded   the 
place  where  they  were  confined,  endeavouring  to  bury 
them  under  their  darts  j  upon  which  the  unhappy  cap- 
tives all  put  an  end  to  their  own  lives. 

In  the  eighth  year  Nicias  reduced  the  isle  of  Cytbe-  £m||ii| 
ra  on  the  coast  of  Laconia ;  as  likewise  Thyrsea,  on  year, 
the  confines  of  that  country.     The  latter  had  beenSnccesiaf 
given  to  the  j^ginetans  when  expelled  from  their  owd*^®^'**^ 
country  by  the  Athenians:  and  tbey  were  now  con- 
demned to  death,  as  inveterate  enemies  of  the  Atheni- 
an state  and  nation. — In  Sicily,  one  Hermocrates  of 
Syracuse  persuaded  all  the  inhabitants  of  the  island  to 
adjust  their  difTerences  among  themselves ;  upon  which 
the  Athenian  generals  returned  home,  and  for  so  doing 
two  of  them  were  banished,  and  the  third  sentenced  to 
pay  a  heavy  fine. 

The  Athenians  next  laid  siege  to  Megara  under  the 
conduct  of  Hippocrates  and  Demosthenes ;  but  Brasi- 
das  a  Spartan  general  coming  to  its  relief,  a  battle  en- 
sued, by  which,  though  neither  party  got  the  better, 
the  Lacedaemonian  faction  prevailed  in  Megara,  and  gp^p 
many  who  favoured  the  Athenians  were  forced  to  with-  party  pre. 
draw.     After  this,  such  as  had  been  banished  for  ad-railiin 
hering  to  the  Lacedaemonians  were  allowed  to  return,  on  Megan, 
their  taking  an  oath  to  forget  what  was  past,  and  attempt 
nothing  that  might  disturb  their  country.     As  soon  as 
they  were  settled,  however,  they  forgot  their  oath  j  and 
causing  100  of  those  who  were  most  obnoxious  to  be  ap- 
prehended, forced  the  people  to  condemn  them  to  death. 
They  then  changed  the  whole  form  of  government,  in- 
troduced an  oligarchy,  and  possessed  themselves  of  the 
supreme  power.  ^  3 

In  fioeotia  some  commotions  were  raised  in  favour  of  Athenius 
the  Athenians  ^   but  their  generals  Hippocrates  and  loae  their 
Demosthenes  being  defeated  by  the  opposite  party,  allP^^"/*^ 
hopes  ceased  of  the  Athenian  power  being  established  ^^'^^^ 
in  Boeotia.    In  the  mean  time  Brasidas  reduced  the  ci- 
ty of  Amphipolis,  which  greatly  alarmed  the  AtbtnU 
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ans,  who  thereupon  sent  new  supplies  of  men,  money, 
and  ships  to  the  Macedonian  coast;  but  all  their  care 
could  not  prevent  a  great  desertion  from  their  interest 
in  those  parts,  where  the  conduct  and  valour  of  Brasidas 
carried  all  before  him. 
ninth  jear.  Iq  the  ninth  year,  the  Spartans  made  new  proposals 
^  ^T^  d  ^^  peace,  which  the  Athenians  were  now  more  inclined 
•ad  broken. ^^  accept  than  formerly  ;  and  finding  their  affairs  very 
much  unsettled  by  the  loss  of  Arophipolis,  a  truce  for 
a  year  was  quickly  agreed  on,  while  negociations  were 
in  the  mean  time  carrying  on  for  a  general  peace. 
This  pacific  scheme,  however,  was  very  soon  over- 
thrown by  the  following  accident  in  Thrace.  The  ci- 
ty of  Scione,  and  that  of  Menda,  revolted  to  Brasi- 
das }  who,  knowing  nothing  of  the  truce,  sought  to 
draw  over  Potidsea  also.  The  Athenians,  pretending 
that  Scione  revolted  two  days  after  the  truce  was  con- 
cluded, made  heavy  complaints,  asserting  that  this  was 
a  breach  of  the  truce,  and  that  both  it  and  Menda 
should  be  restored  to  them.  This  not  being  effected 
by  negociations,  an  army  was  sent  against  the  two  ci- 
ties by  which  Menda  was  reduced ;  but  Scione  ma- 
king an  obstinate  defence,  the  siege  was  tdrned  into  a 
blockade. 

In  the  tenth  year  Brasidas  made  an  attempt  upon  Po- 
tidaca  )  which  having  failed,  the  Athenians  began  to  re- 
Braiidas.    cover  some  courage.     The  truce  expiring  on  the  day  of 
the  Pythian  games,  Cleon  persnaded  the  Athenians  to 
send  an  army  into  Thrace  under  his  own  command.     It 
consisted  of  1 200  foot^and  300  horse,  all  Athenian  citi- 
zens, who  embarked  on  board  30  galleys.     Brasidas 
had  an  army  much  inferior ;  but  observing  that  the  A- 
thentan  general  was  become  careless,  and  neglected  dis- 
cipline, he  attacked  him.     In  this  engagement  Cleon 
was  killed,  and  the  Athenians  were  defeated  with  the 
loss  of  600  men,  while  the  Spartans  lost  only  seven ; 
.    but  among  these  was  their  brave  commander  Brasidas, 
whose  death  affected  them  almost  as  much  as  the  loss 
141       of  their  army  did  the  Athenians. 
A  fifty  As  the  death  of  Cleon  deprived  the  Athenians  of 

fBanpeace.Q„^  of  their  best  speakers,  and  one  who  had  been  very 
industrious  in  promoting  the  war,  they  were  now  much 
more  disposed  than  formerly  to  hearken  to  terms  of  ac- 
commodation. Amongst  the  Spartans,  too,  there  was 
a  party,  at  the  head  of  whom  was  Plistonax  their  king, 
who  earnestly  wished  for  peace  j  and  as  Nicias  labour- 
ed no  less  assiduously  at  Athens  to  bring  about  this  de- 
sirable event,  a  peace  was  at  last  concluded  for  fifty 
years  between  the  two  nations.  The  conditions  were, 
that  a  restitution  of  places  and  prisoners  should  be  made 
on  both  sides  ^  excepting  that  Nissea  should  remain  to 
the  Athenians,  who  had  taken  it  from  the  Megarians, 
and  that  Platsea  should  continue  with  the  Thebans,  be- 
cause they  absolutely  would  not  give  it  np.  The  Boeo- 
tian?, Corinthians,  and  Megarians,  refused  to  be  in- 
cluded in  this  peace  :  but  the  rest  of  the  allies  yielded 
toit^  and  it  was  accordingly  ratified,  receiving  the 
name  of  the  Nfci'aiz  peace,  from  Nicias  who  had  so  vi- 
gorously promoted  it. 

By  this  means,  however,  tranquillity  was  far  from 
being  restored.  Such  of  the  states  of  Peloponnesus  as 
were  dissatisfied,  began  immediately  to  league  among 
themselves,^  and  to  set  on  foot  a  new  confederacy,  the 
head  of  which  was  to  be  the  state  of  Argos.  The  La- 
cedsemonians,  too,  found  it  impossible  to  perform  ex- 
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actly  the  articles  of  agreement ',  the  city  of  Amphipolis, 
in  particular,  absolutely  refused  to  return  under  the  A- 
thenian  government ;  for  which  reason  the  Athenians 
refused  to  evacute  Pylus.  In  the  winter,  new  negoci- 
ations were  entered  into  on  all  sides,  but  nothing  deter- 
mined, and  universal  murmuring  and  discontent  took 
place.  These  discontents  were  not  a  little  heightened  Heigbtened 
by  Alcihiades,  who  now  began  to  rival  Nicias,  andfbyAlci* 
perceiving  the  Lacedaemonians  paid  their  court  mostly  biadet. 
to  his  rival,  took  all  opportunities  to  incense  his  conn- 
trymen  against  that  nation.  Nicias,  on  the  other  hand, 
who  wished  for  nothing  so  much  as  peace,  used  all  his 
endeavours  to  bring  about  a  reconciliation.  The  arti- 
fices of  Alcihiades,  however,  added  to  the 'turbulent  and 
haughty  disposition  of  both  nations,  rendered  this  im- 
possible^ so  that  though  Nieias  went  on  purpose  to 
Sparta,  he  returned  without  doing  any  thing. 

Alcihiades  having  thus  disposed  every  thing  accord- His  mea- 
ing  to  his  wishes,  and  a  war  being  inevitable,  he  began  sure*  for 
to  take  the  most  prudent  methods  for  preserving  his  ^*'*  «*'«ty 
country  in  safety.  •   With  this  view  he  entered  into  a®^^^^*^^* 
league  for  loo  years  with  the  Argives,  which  he  hoped 
would  keep  the  war  at  a  distance  ;  he  next  passed  over 
into  the  territories  of  Argos,  at  the  head  of  a  consider- 
able army  \  and  laboured,  both  at  that  city  and  at  Pa- 
tree,  to  persuade  the  people  to  build  walls  to  the  sea, 
that  so  they  might  the  more  easily  receive  assistance  from 
the  Athenians.     But  though  great  preparations  for  war 
were  now  made,  nothing  was  undertaken  this  year} 
only  the  Argives  thought  to  have  made  themselves  mas- 
ters of  Epidaurus,  but  were  hindered  by  the  Lacedse* 
monians  putting  a  garrison  into  it. 

The  next  year  (the  14th  after  the  Peloponnesian  war  fourteenth 
was  first  begun)  a  Spartan  army,  under  the  command  year.   War 
of  Agis,  entered  the  territory  of  Argos,  where  the  con-  renewed, 
federate  army  lay)  but  just  as  the  engagement  was 
about  to  begin,  a  truce  was  suddenly  concluded  by  two 
of  the  Argive  generals  and  the  king  of  Sparta.     With 
this  neither  party  was  pleased,  and  both  the  king  and 
generals  were  very  ill  treated  by  their  citizens.    On  the 
arrival  of  some  fresh  troops  from  Athens,  therefore,  the       j^g 
Argives  immediately  broke  the  truce  ^  but  the  allied  Atheniani, 
army  was  soon  after  defeated  with  great  slaughter  by  S^c- def«at- 
Agis  J  notwithstanding  which,  however,  the  Eleans  and  .  *'  Man- 
Athenians  invested  Epidaurus.     In  the  winter  a  strong 
party  in  Argos  joined-  the  Lacedaemonians ;  in  conse- 
quence of  which  that  city  renonnced  her  alliance  with 
Athens,  and  concluded  one  with  Sparta  for  50  years. 
In  compliment  to  their  new  allies,  also,  the  Argives 
abolished  democracy  in  their  city,  establishing  an  aristo- 
cracy in  its  place,  and  assisted  the  Lacedemonians  with 
a  considerable  body  of  troops  to  force  the  Bicyonians 
to  do  the  same.  i^y 

In  the  beginning  of  tlie  15th  year,  the  Argives,  with  Fifteenth 
a  levity  seemingly  natural  to  all  the  Greeks,  renounced  y^^* 
their  alliance  with  Sparta,  abolished  aristocracy,  drove 
all  the  Lacedaemonians  out  of  the  city,  and  renewed 
their  league  with  Athens.  The  Athenians,  in  the  mean 
time,  being  convinced  of  the  treachery  of  Perdiccas 
king  of  Macedon,  renounced  their  alliance  with  him, 
and  declared  war  against  him.  148 

Next  year  Alcihiades  terminated  the  disputes  in  the  S>>^^««'>th 
city  of  Argos,  by  the  banishment  of  the  Spartan  f»c- J*"' ,  ^'^r 
tion  \  af^er  which  he  sailed  to  the  island  of  Melos,  5.  ^i^  ^, 
wbose  inhabitants  had  acted  with,  the  greatest  invete- tbenians. 
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racy  against  liis  courrtrymen :  perceiving,  however,  that 
the  reducrioD  of  the  island  would  be  a  work  of  time,  he 
left  a  considerable  body  of  forces  there,  and  returned  to 
Athens.  In  his  absence  the  capital  of  Melos  surrender-  ' 
ed  at  discretion,  and  the  inhabitants  were  treated  with 
the  utmost  cruelty:  all  the  men  capable  of  bearing  arms 
being  slaughtered,  and  the  women  and  children  carried 
into  captivity. 

In  the  beginning  of  the  17th  year,  Nicias  was  ap- 
pointed comrpander  of  an  expedition  against  the  Syra- 
cusans,  along  with  Alcibiades  and  Lamachus  as  col« 
leagues.  But  while  the  necessary  preparations  were  nna- 
king,  all  things  were  thrown  into  confusion  by  the  de- 
facing of  the  Hermse,  or  statues  of  Mercury,  of  which 
there  was  a  great  number  in  the  city.  The  authors  of 
this  sacrilege  could  by  no  means  be  discovered,  though 
rewards  were  offered  for  this  purpose :  at  last  the  suspi- 
cion fell  upon  Alcibiades  \  and  for  this  weighty  reason 
he  was  commanded  to  retu^  from  Sicily  to  take  his 
trial.  Alcibiades,  however,  knew  the  temper  of  his 
countrymen  too  well  to  trust  himself  to  their  mercy  ; 
Sind  therefore,  instead  of  returning  to  Athens,  he  fled 
immediately  to  Sparta,  where  he  met  with  a  gracious 
reception;  while  the  infatuated  Athenians  were  severely 
punished  by  the  loss  of  their  army,  generals,  and  fleet, 
in  Sicily,  which  the  superior  abilities  of  Alcibiades 
would  in  all  probability  have  prevented. 

The  19th  and  20th  years  of  the  war  were  spent  by 
the  Athenians  in  equipping  a  new  fleet  in  order  to  re- 
pair their  vast  losses ;  but  Alcibiades  hurt  their  inte- 
rests very  much,  by  persuadin)^  Tissaphernes  the  Per- 
sian to  league  with  the  Spartans  against  them  :  at  the 
same  time  he  persuaded  several  of  the  Ionian  states  to 
revolt  from  Athens,  but  they  were  in  a  short  time 
obliged  again  to  submit.  Notwithstanding  all  these 
services,  however,  Alcibiades  bad  rendered  himself  so 
hateful  to  Agis,  by  debauching  his  wife,  that  he  soon 
found  himself  obliged  to  fly  to  the  Persians,  where 
Tissaphernes  gave  him  a  very  favourable  reception, 
and  profited  much  by  his  advice,  which  was,  to  let 
the  Greeks  weaken  one  another  by  their  mutual  wars, 
and  that  the  Persians  onght  never  to  see  one  state  to- 
tally destroyed,  but  always  to  support  the  weaker 
party. 

When  Tissaphernes  had  acquiesced  with  these  coun- 
sels, Alcibiades  privately  wrote  to  some  of  the  oflicers 
in  the  Athenian  army  at  Samos,  that  he  had  been 
treating  with  the  Persians  in  behalf  of  his  countrymen, 
but  did  jiot  choose  to  return  till  the  democracy  should 
be  abolished ;  and  to  incline  the  citizens  to  comply 
with  this  measure,  he  told  them  that  the  Persian  king 
disliked  a  democracy,  but  would  immediately  assist 
them  if  that  was  abolished,  and  an  oligarchy  erected  in 
its  stead. 

'  On  the  arrival  of  Pisander  and  other  deputies  from 
the  army,  with  the  proposals  of  Alcibiades,  the  Athe- 
nians without  hesitation  resolved  to  overturn  that  de- 
mocracy which  they  had  all  along  so  strenuously  de- 
fended. The  issue  of  their  present  debate  was,  that 
Pisander  with  ten  deputies  should  return  tp  Alcibi- 
ades, in  order  to  know  on  what  terms  the  king  of 
Persia  would  make  an  alliance  with  them  :  but  that 
cunning  Athenian  having  perceived  that  Tissaphernes 
was  by  no  means  disposed  to  assist  the  Athenians  on 
acQQunt  of  their  having  been  lately  saccsssful,  he  set 
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up  such  high  demands  in  the  king  of  Persia's  name,  •  Attica. 
that  the  Athenians  of  themselves  broke  oflF  the  treaty,  ^ "    v    -^ 
and  thus  Alcibiades  preserved  the  friendship  of  both 
parties. 

Pisander  having  engaged  the  army  at  Samos  in  his 
scheme  of  overturning  democracy,  that  form  of  go- 
vernment was  abolished  first  in  the  cities  subject  to  ,., 
Athens,  and  lastly  in  the  capital  itself.  Pisander's  newNewfini 
scheme  was.  That  the  old  form  of  government  should  ^go^^n*- 
be  totally  dissolved  :  that  five  pry tanes  should  be  elect-  JJf^f  ^ 
ed  :  that  these  five  should  choose  100  :  and  chat  each 
of  the  hundred  should  choose  three :  that  the  400  thus 
elected  should  become  a  senate  with  full  power ;  but 
should  occasionally  consult  with  5000  of  the  most  weal- 
thy citizens,  who  should  thenceforward  be  esteemed 
only  the  people ;  and  that  no  authority  should  remain 
with  the  lowest  class.  Though  the  people  were  not 
very  fond  of  this  change,  those  who  conducted  it, 
being  men  of  great  parts,  found  means  to  establish  it 
by  force ;  for  when  the  people  were  gone  out  of  the 
city  to  their  ordinary  employmentSi  the  400,  hav- 
ing each  a  dagger  concealed  under  his  vest,  attend- 
ed by  a  guard  of  1 20  men,  entered  the  senate  house, 
dissolved  the  old  senate,  and  without  ceremony  turn- 
ed them  out ;  after  which  the  commons,  not  knowing 
whom  to  submit  to,  or  to  whom  to  apply,  made  ao  op- 
position. 

The  first  step  of  the  new  governors  was  to  destroy 
all  their  enemies ;  who,  however,  were  not  very  nu- 
merous, so  that  little  blood  was  shed.  They  next  sent 
ambassadors  to  Agts  to  sue  for  peace  ^  but  he,  taking 
for  granted  that  the  Athenians  t^ould  never  defend  an 
oligarchy,  gave  no  answer  to  the  ambassadors,  but  im- 
mediately marched  towards  the  capital  with  a  design  to 
attack  it.  On  his  arrival,  however,  he  was  quickly 
convinced  of  his  mistake,  being  repulsed  with  loss,  and 
obliged  to  retire  to  his  old  po»t.  j.. 

In  the  mean  time  the  Athenian  army  declared  again  The  army 
for  a  democracy  ;  and  having  recalled  Alcibiades,  in- declare  for 
vested  him  with  full  power, '  and  insisted  on  his  imme-  *  ^*"^^ 
diate  return  to  Athens  to  restore  the  ancient  Rovern- ^"^^'^jgi. 
ment.     This  measure  he  refused  to  comply  with,  andi^es. 
persuaded  them  to  stay  where  they  were,  in  order  to 
save  Ionia  :  he  also  prevailed  on  them  to  allow  some 
deputies,    who    had    been  sent,  from  the  new  govern 
nors  of  Athens,  to  come   and  deliver  their  message. 
To  these  deputies  Alcibiades  replied,  that  they  should 
immediately  return  to  Athens,  and  acquaint  the  400, 
that  they  were  commanded  immediately  to  resign  their 
power  and    restore  the  senate  ;     hut   that   the   5000 
might  retain  theirs,   provided  they  used   it  with  mode- 
ration. 155 

By  this  answer  the  city  was  thrown  into  the  utmost  Great  con- 
confusion  *,  but  the  new  government  party  prevailing,  ^■®" '^ 
ambassadors  were  despatched  to  Sparta  with  orders  to 
procure  peace  on  any  terms.  This,  however,  was  not 
to  be  efiected ;  and  Phrynicus,  the  head  of  the  em- 
bassy, and  likewise  of  the  new-  government  party,  was 
murdered  on  his  return.  After  his  death,  Theraroenes, 
the  head  of  the  other  party,  seized  the  chiefs  of  the 
400  ;  upon  which  a  tumult  ensued  that  had  almost  pro- 
ved fatal  to  the  city  itself.  The  mob,  however,  being 
at  last  dispersed,  the  400  assembled,  though  in  great 
fear,  and  sent  deputies  to  the  people,  promising  to  set 
all  things  to  rights.  In  consequence  of  this  deputa- 
tion^ 
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tioOy  a  day  was  appointed  for  convoking  a  general  as* 
sembljy  and  settling  the  state  ^  but  when  that  day  came» 
news  was  brought  that  the  Lacedsemonian  fleet  appear- 
ed in  view,  and  steered  directly  for  Salamis*  Thus  all 
was  again  thrown  into  confusion )  for  the  people,  in- 
stead of  deliberating  on  the  subject  proposed,  ran  in 
crowds  down  to  the  port,  and  perceiving  the  Spartans 
made  towards  Eubosa,  a  fleet  of  36  ships  was  imniedi** 
atelj  despatched  ander  the  command  of  Thymochares, 
to  enrage  the  enemy^  Tliis  fleet  was  utterly  ^defeated, 
22  of  the  Athenian  ships  being  taken,  and  most  of  the 
others  sunk  or  disabled  ^  but  what  was  worse,  this  de- 
feat was  followed  by  the  revolt  of  all  the  country  of 
Soboea  except  Orcus. 

Wheii  these  dismal  tidings  arrived  at  Athens,  every 
thing  was  given  up  for  lost )  and  had  ^he  Lacedsemo- 
nians  taken  this  opportunity  of  attacking  the  city, 
they  bad  undoubtedly  succeeded,  and  thus  put  an  end 
to  the  war :  but  being  at  all  times  slow,  especially  in 
naval  affairs,  they  gave  the  Athenians  time  to  equip  a 
new  fleet,  and  to  retrieve  their  affairs.  One  good  ef- 
fect of  this  disaster,  however,  was  the  putting  an  end 
for  a  time  to  the  internal  dissensions  of  this  turbulent 
people  ;  insomuch  that  Thocydides  the  historian  is  of 
opinion,  that  the  republic  never  enjoyed  so  much  quiet 
as  at  this  time. 

Alcibiades  now  showed  his  abilities  and  inclination 
to  serve  his  country  in  an  eminent  manner.  By  his 
intrigues  he  so  efllectually  embroiled  the  Persians  and 
Peloponnesians  with  each  other,  that  neither  party 
knew  whom  to  trust.  Thrasybulus,  with  55  ships, 
gained  a  victory  over  the  Peloponnesian  fleet'consisting 
of  73  :  after  which  he  took  eight  galleys  coming  from 
Byzantium  j  which  city  had  revolted  from  the  Athe- 
nians, but  was  soon  after  taken,  and  the  inhabitants  se- 
verely fined.  The  fleet  being  afterwards  joined  by  Al- 
cibiades, nine  more  of  the  Peloponnesian  galleys  were 
taken,  the  Halicamassians  were  constrained  to  pay  a 
lar?e  sum  of  money,  and  Cos  was  strongly  fortified : 
which  transactions  ended  the  2ist  year  of  the  Pelo- 
ponnesian war. 

In  the  succeeding  years  of  this  famous  war,'  the 
Athenians  had  at  first  great  advantages.  Thrasybulus 
gained  a  signal  victory  at  sea  j  and  Alcibiades  gained 
two  victories,  one  by  sea  and  another  by  land,  in  one 
day ;  took  the  whole  Peloponnesian  fleet,  and  more 
spoil  than  his  men  could  carry  av^ay.  The  Spartans 
were  now  humbled  in  their  turn,  and  sued  for  peace  ^ 
but  the  Athenians  were  so  intoxicated  with  their  suc- 
cess, that  they  sent  back  the  ambassadors  without  an  an- 
swer :  which  they  soon  had  sufficient  reason  to  repent 
of.  The  beginning  of  the  Athenian  misfortunes  was 
the  taking  of  Pyhis  by  the  Spartans.  The  Atheniauj 
had  sent  a  fleet  under  the  command  of  one  Anytus  to 
its  defence:  but  he  was  driven  back  by  contrary 
windi ;  upon  which  he  was  condemned  to  death,  ht- 
canse  he  could  not  cause  the  wind  blow  from  what 
quarter  he  pleased :' this  sentence,  however,  was  re- 
mitted on  his  paying  a  vast  sum  of  money.  This  mis- 
fortune was  quickly  followed  by  another.  The  Me- 
garians  surpcised  Nysasa^  which  enraged  the  Athe- 
nians so  much,  that  they  immediately  sent  an  army  into 
that  country,  who  defeated  the  Megarians  who  opposed 

them  with  great  slaughter,  and  committed  horrid  dcva- 
atations. 
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These  misfortunes  as  yet,  howevet.  Were  overbalan- 
ced by  the  great  actions  of -Alcibiades,  Thrasybuluii, 
and  xheramenes.  When  Alcibiades  returned,  he 
brought  with  him  a  fleet  of  200  ships,  and  such  a  I^^^^^lierg'^X^ 
of  spoils  as  had  never  been  seen  in  Athens  since  the  ihent  in 
conclusion  of  the  Persian  war.  The  people  left  tbeirtriumph. 
city  destitute,  that  they  might  crowd  to  the  port,  to 
behold  Alcibiadei  as  he  landed  ^  old  and  young  blessed 
him  as  he  passed  ^  and  next  day  when  he  made  a  ha- 
rangue to  the  assembly,  they  directed  the  record  of  his 
banishment  to  be  thrown  into  the  sea,  absolved  him 
from  the  curse^  he  lay  under,  and  created  him  general 
with  full  power.  Nor  did  he  seem  inclined  to  indulge  ^^^ 
himself  in  ease,  but  soon  put  to  sea  again  with  a  fleet  He  itdii- 
of  xoo  ships.  He  had  not  been  long  gone,  however,  graced, 
before  all  this  was  forgot^  Alcibiades  sailed  to  the 
Hellespont  with  part  of  his  fleet,  leaving  the  rest  un- 
der the  command  of  Antiochus  his  pilot,  but  with 
strict  orders  to  attempt  nothing  before  his  return.  This 
command  the  pilot  paid  no  regard  to,  but  provoked 
Lysander  the  Lacedsemonian  admiral  to  an  engage- 
ment, and  in  consequence  of  his  temerity  was  defeated 
with  the  loss  of  15  ships,  himself  being  killed  in  the 
engagement.  On  the  newa  of  this  defeat  Alcibiades 
returned,  and  endeavoured  to  provoke  the  Lacedaemo- 
nians to  a  second  battle  ;  but  this  Lysander  prudently 
declined ;  and  in  the  mean  time,  the  Athenians,  with 
unparalleled  ingratitude  and  inconstancy,  deprived  Al- 
cibiades of  his  command,  naming  ten  new  generals  in 
his  room.  162 

This  was  the  last  step  the  Athenians  had  tb  take  forThe  Atbe- 
perfecting  their  ruin.     Conon,  who  succeeded  to  the ''**"*  ^'^^ 
command,  was  defeated  by  Callicratides,  Lysander^s  ^^^  ^^d 
successor;  but  being  afterwards  strongly  reinforced, put  mx of 
the  Lacedsemonians  were  entirely  defeated  with  the  loss  their  gene- 
of  7^  ships.     Such  a  victory  might  at  this  time  h&v®^^',^ 
inspired  the  Athenians  with  some  kind  of  gratitude  to- 
wards the  generals  who  gained  it ;  but  instead  of  this, 
on  pretence  of  their  not  having  assisted  the  wounded 
during  the  engagement,  eight  of  them  were  recalled ; 
two  were  wise  enough  not  to  return  ;  and  the  six  who 
trusted  to  the  justice  of  their  country  were,  all  put  to 


death. 
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The  next  year  Lysander  was  appointed  commander  They  are 
of  what  fleet  the  Peloponnesians  had  left,  with  which  utterly  de^ 
he  took  Thasus  and  Lampsacns.  Conon  was  despatch- f^^^^^J'^ 
ed  against  him  with  180  ships,  which  being  greatly  ^^"  ' 
superior  to  Lysander^s  fleet,  that  general  refused  to 
come  to  an  engagement,  and  was  blocked  up  in  the 
river  ^gos.  While  the  Athenians  lay  there,  they 
grew  quite  idle  and  careless ;  insomuch  that  Alcibiades, 
who  had  built  a  castle  for  himself  in  the  the  neighbour- 
hood, entreated  them  to  be  more  on  their  guard,  as  he 
well  knew  Lysander^s.  abilities.  They  answered,  that 
they  wondered  at  his  assurance,  who  was  an  exile  and 
a  vagabond,  to  come  and  give  laws  to  them  ;  telling 
him,  that  if  he  gave  them  any  faither  trouble,  they 
would  seize  and  send  him  to  Athens.  At  the  same 
time  they  looked  on  victory  as  so  certain,  that  they 
C4>n8ulted  what  they  should  do  with  their  prisoners  ^ 
which,  by  the  advice  of  Pbilocles  their  general,  was  to 
cut  off  all  their  right  hands,  or,  according  to  Plutarch, 
their  right  thumbs  ^  and  Adiamantus,  one  of  tbeir  of- 
ficers, rendered  himself  very  obnoxious  by  saying,  that 
such  idle  discourse  did  not  become  Athenians.     The 
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consequences  of  sach  conduct  may  be  easily  imagined. 
Lysander  fell  unexpected! j  upon  them,  and  gained  a 
most  complete  victory  j  Conon,  with  eight  galleys 
only,  escaping  to  Cyprus ;  after  which  Lysander  re- 
turned to  Lampsacus,  where  he  put  to  death  Philocles 
with  3000  of  his  soldiers,  and  all  the  officers  except 
Adiamantus.  This  execution  being  over,  he  reduced 
all  the  cities  subject  to  Athens ;  and  with  great  civi- 
lity sent  home  their  garrisons,  that  so  the  city  might 
be  overstocked  with  inhabitants,  and  destitute  of  pro- 
visions, when  he  came  to  besiege  it ;  which  he  did  soon 
after  by  sea,  while  Agis,  with  a  great  army,  invested 
it  by  land. 

For  a  long  time  the  Athenians  did  not  so  much  as 
desire  a  peace  ^  but  at  last  were  forced  to  send  depa* 
ties  to  Agis,  who  sent  them  to  Sparta,  where  no  terms 
could  be  granted  except  they  consented  to  demolish 
their  walls.  They  uext  sent  to  Lysander,  who  after  a 
long  attendance  referred  them  to  Sparta ;  and  thither 
Theramenes  with  some  other  deputies  was  immediately 
sent.  On  their  arrival,  they  found  the  council  of  the 
confederates  sitting,  who  all  except  the  Spartans  gave 
their  votes  that  Athens  should  be  utterly  destroyed } 
but  they  would  not  consent  to  the  ruin  of  that  city, 
which  had  deserved  so  well  of  Greece.  On  the  return 
of  Theramenes,  peace  was  concluded,  on  condition 
that  the  long  walls  and  the  fortifications  of  the  port 
should  be  demotiHhed  ;  that  they  should  give  up  all 
their  ships  but  1 2,  receiv^all  they  had  banished,  and 
follow  the  fortune  of  the  Lacedemonians.  These  se- 
vere terms  were  punctually  executed.  Lysander  caused 
the  walls  to  be  pulled  down,  all  the  music  in  his  army 
playing,  on  that  very  day  of  the  year  on  which  they 
had  beat  the  Persians  at  Salamis.  He  likewise  esta- 
blished an  oligarchy  expressly  against  the  will  of  the 
people ;  and  thus  the  ruin  of  Athens  ended  the  izytb 
year  of  the  Peloponnesian  war,  and  the  404th  before 
Christ. 

As  soon  as  Lysander  had  demolished  the  long  walls, 
and  the  fortifications  of  the  Piraeus,  he  constituted  a 
council  of  thirty,  with  power,  as  was  pretended,  to  make 
Jaws,  bat  in  truth  to  subjugate  the  state.  These  are  the 
persons  so  famous  in  history,  under  the  title  of  t^e  thirty 
tyrants.  They  were  all  the  creatures  of  Lysander ;  who, 
as  they  derived  their  rise  from  conquest  and  the  law  of 
the  sword,  exercised  their  offices  in  a  suitable  manner  'y 
that  is,  with  the  highest  testimonies  of  pride,  insolence, 
and  cruelty.  Instead  of  making  laws,  they  governed 
without  them  ;  appointed  a  senate  and  magistrates  at 
their  will  ^  and,  that  they  might  do  all  things  without 
danger  of  controul,  they  sent  for  a  garrison  from  Lace- 
dsemon ;  which  was  accordingly  granted  them,  under  the 
command  of  Callidius,  upon  their  promise  to  pay  the 
soldiers  regularly.  One  of  the  first  steps  they  took  was 
to  pnnish  all  informers ;  which,  though  severe,  was  po- 
pular J  but  when,  through  flattery  and  bribes,  they  had 
wholly  drawn  over  Callidius  to  their  party,  they  suffered 
bad  men  to  live  in  quiet,  and  turned  their  rage  against 
the  good. 

Critias  and  Theramenes  were  at  the  head  of  the 
thirty,  men  of  the  greatest  power  and  abilities  in 
Athens.  The  former  was  ambitious  and  cruel  with- 
out measure  }  the  latter  was  somewhat  more  rocfrciful : 
the  former  pushed  on  all  the  bloody  schemes  framed  by 
bis  confederates  ^  and  carried  into  execution  many  of 


his  own ;  the  latter  always  opposed  them,  at  first  with    Aiiiea. 
moderation,  at  last  with  vehemence.     He  said,  that  '^    »^ 
power  was  given  them  to  rule,  and  not  to  spoil,  the 
commonwealth  ;  that  it  became  them  to  act  like  shep* 
herds,  not  like  wolves  ^  and  that  they  ought  to  be* 
ware  of  rendering  themselves  at  once  odious  and  ridi« 
culous,  by  attempting  to  domineer  over  all,  being  such 
a  handful  of  men  as  they  were.  The  rest,  disliking  much 
the  former  part  of  his  discourse,  catched  hold  of  the  lat- 
ter, and  immediately  chose  out  3000^  whom  they  made 
the  representatives  of  the  people,  and  to  whom  they 
granted  this  notable  privilege,  that  none  of  them  shoaid 
be  put  to  death  but  by  judgment  of  the  senate,  thereby 
openly  assuming  a  power  of  patting  any  other  of  the 
Athenian  citizens  to  death  by  their  own  authority.     A 
glorious  use  they  made  of  this  new-assamed  privilege  ^ 
for  as  many  as  they  conjectured  to  be  no  friends  to  the 
government  in  general,  or  to  any  of  themselves  in  par- 
ticular, they  put  to  death,  without  caose,  and  withoat 
mercy.     Theramenes  openly  opposing  this,  and  abso- 
lutely refusing  to  concur  in  such  measures,  Critias  ac- 
cused him  to  the  -  senate  as  a  man  of  unsteady  princi- 
ples, sometimes  for  the  people,  sometimes  against  them, 
always  for  new  things  and  state-revolutions.     Thera- 
menes owned,  that  he  had  sometimes  changed  his  mea- 
sures, but  alleged  that  he  had  always  done  it  to  serve 
the  people.     He  said  that  it  was  solely  with  this  view 
he  made  the  peace  with  Sparta,  and  accepted  the  office 
of  one  of  the  thirty :  that  he  had  never  opposed  their 
measures  while  they  cut  oflF  the  wicked  j  but  when  they 
began  to  destroy  men  of  fortune  and  family,  then  he 
owned  he  had  differed  with  them,  which  he  conceived 
to  be  no  crime  against  the  state.  ^^s 

While  Theramenes  was  speaking,  Critias  withdrew,  Them- 
perceiving  that  the  senate  were  thoroughly  convinced  of  ib«bm|"* 
the  truth  of  what  Theramenes  had  said  :  but  he  quick- *°  ^**^ 
ly  returned  with  a  guard,  crying  out,  that  he  had  strack 
Theramenes's  name  out  of  the  list  of  the  3O00  }  that 
the  senate  had,  therefore,  no  longer  cognizance  of  the 
cause,  when  the  thirty  bad  already  judged  and  con- 
demned him  to  death.     Theramenes  perceiving  that 
they  intended  to  seize  him,  fled  to  the  altar,  which 
was  in  the  midst  of  the  senate-house,  and  laying  his 
hands  thereon,  said,  **  I  do  not  seek  refuge  here  be- 
cause I  expect  to  escape  death,  or  desire  it ;  but  that, 
tearing  me  from  the  altar,  the  impious  authors  of  my 
murder  may  interest  the  gods  in  bringing  them  to  speedy 
judgment,  and  thereby  restore  freedom  to  my  country.^' 
The  guards  then  dragged  him  from  the  altar,  and  car- 
ried him  to  the  place  of  execution,  where  he  drank  the 
poison  with  undaunted  courage,  putting  the  people  in 
mind  with  his  last  breath,  that  as  they  had  struck  hie 
name  out  of  the  3000,  they  might  also  strike  out  any 
of  theii'S.     His  death  was  followed  by  a  train  of  mur- 
ders, so  that,  in  a  short  time,  60  of  the  worthiest  and 
most  eminent  citizens  of  Athens  fell  by  the  cruelty  of 
the  thirty.     Amoncr  these,  the  most  pitied  was  Ni- 
ceratus  the  son  of  Nicias ;  a  man  universally  beloved 
for  his  goodness,  and  universally  admired  for  his  vir- 
tues.    As  for  the  Spartans,  they,  losing  their  former 
generosity,  were  extremely  pleased  with  these  things, 
and,  by  a  public  decree,  commanded  that  snch  as  fled 
from  the  thirty  tyrants  should  be  carried  hack  boond 
to  Athens :  which  extraordinary  proceeding  frightened 
all  Greece)  but  the  Argives  and  Thebans  only  had 
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courage  to  oppone  it :  the  former  received  the  AtheBian 
exiles  with  honianity  and  kliulness,  the  latter  punished 
ff  ilh  a  mulct  such  of  their  citizens  as  did  not  rise  and 
rescue  the  Athenian  prisoners,  ivho  in  pursuance  of  the 
Lacedaemonian  decree  were  carried  bound  through 
their  territories, 

Thrasybulusy  and  such  as  with  him  had  taken  shelter 
in  the  Theban  territory,  resolved  to  hazard  every  thing, 
rather  than  remain  perpetual  exiles  from  their  country ; 
and  though  he  had  but  30  men  on  whom  he  could  de- 
pend, yet  considering  the  victories  he  had  heretofore  ob« 
1^9  tained  in  the  cause  of  his  country,  he  made  an  irruption 
"^^  into  Attica^  where  he  seized  Phyla,  a  castle  at  a  very 
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small  distance  from  Athens,  where  in  a  very  sh<)rt  space 
his  fwcces  were  augmented  to  700  men ;  and  though 
the  tyrants  made  use  of  the  Spartan  garrison  in  their 
cndeaTOurs  to  reduce  him  and  his  party,  yet  Thrasybu- 
lus  prevailed  in  various  skirmishes,  and  at  last  obliged 
them  to  break  up  the  blockade  of  Phyla,  which  4hey 
had  formed.    The  thirty  and  their  party  conceiving  it 
▼ery  advantageous  for  them  to  have  the  possession  of 
Elensina,  marched  thither,  and  having  persuaded  the 
people   to  go  unarmed   out   of  their  city,   that  they 
might  number  them,  took  this  opportunity  most  inhu- 
manly to  murder  them.    The  Forces  of  Thrasybolus  in* 
creasing  daily,  he  at  length  possessed  himself  of  the  Pi- 
rseiis,  which  he  fortified  in  the  best  manner  he  could  ^ 
but  the  tyrants  being  determined  to  drive  him  from 
thence,  came  down  against  him  with  the  ntmost  force 
they  could  raise.     Thrasyhulus  defended  himself  with 
great  obstinacy  j  and  in  the  end  they  were  forced  to  re- 
treat, having  lost  before  the  place  not  only  a  great  num- 
ber of  their  men,  hut  Critias  the  president  of  the  thirty, 
another  of  the  same  body,  aud  one  who  had  been  a  cap- 
.    tain  of  the  Piraeus. 

When  they  came  to  demand  the  dead  from  Thrasy- 
hulus, rn  order  for  their  interment,  he  caused  a  crier 
he  had  with  him  to  make  a  short  speech  in  a  very  loud 
voice  to  the  people,  entreating  them  to  consider,  that 
as  they  were  citizens  of  Athens  withoat,  so  those  against 
whom  they  fought,  and  those  who  sought  to  preserve 
themselves  within  the  fort,  were  Athenian  citizens  also  j 
wherefore,  instead  of  thinking  how  to  ruin  and  destroy 
their  brethren,  they  ought  rather  to  consult  how  all 
diflferences   might   be  composed,  aiid  especially  ought 
to  rid  themselves  of  those  bloody  tyrantaf  who,  in  the 
short  time  they  had  had  the  administration  in  their 
hands,  had  destroyed  more  than  had  fallen  in  the  Pelo- 
ponnesian  war.  The  people,  though  moved  by  these  dis- 
lyi      courses,  difiered  among  themselves  ^  the  consequence  of 
it)rnauwhich  was,  that  they  expelled  the  thirty,  and  chose  ten 
'"^      men  out  of  ea^h  tribe  to  govern  in  their  stead,  where- 
upon the  tyrants  retired  to  Elensina.     The  citizens, 
however,  though  they  changed  the  government,  made 
no  agreement  with  those  in  the  Piraeus  ^  but  sent  away 
deputies  to  Sparta,  as  did  all  the  tyrants  from  Eleu- 
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bable  that  this  design  of  theirs  would  hove  taken  effect,  AtiicM. 
if  Paiisanias  king  of  Sparta,  envy ing  Lysander,  had  not '-  ▼ 
resolved  to  obstruct  it.  With  this  vieW|  he  procured 
another  army  to  bo  raised  against  the  Athenians,  of 
which  himself  had  the  command,  and  with  which  he 
marched  immediately  to  besiege  the  Piraeus.  While  he 
lay  before  the  place,  and  pretended  to  attack  it,  he  en- 
tered into  a  private  correspondence  with  Thrasyhulus^ 
infornMng  him  what  propositions  be  should  make  in 
order  to  force  the  Lacedaemonians,  who  were  suspected 
by  their  allies,  to  grant  them  peace.  |^^ 

The  intrigues  of  Pausanias  had  all  the  success  he  How  frv*- 
could  wish.  The  Ephori  who  were  with  him  in  the  camp^^^tcd. . 
concurred  in  his  measures,  so  that  in  a  short  space  a 
treaty  was  concluded  on  the  following  terms  :  That  all 
the  citizens  of  Athens  should  be  restored  to  their  houses 
and  privileges,  excepting  the  thirty,  the  ten  which  had 
succeeded  them  and  who  had  acted  no  less  tyrannically 
than  they,  and  the  eleven  who  during  the  time  of  the 
oligarchy  had  been  constituted  governors  or  keepers  of 
the  Piraeus  :  that  all  should  remain  quiet  for  the  fu» 
ture  in  the  city ;  and  that,  if  any  were  afraid  to  trust  te 
this  agreement,  they  should  have  free  leave  to  retire  to 
Eleiisina.    Pausanias  then  jnitfcbed  away  with  the  Spar^- 
tan  army,  ahd  Thrasyhulus  at  the  head  of  his  forcea 
marched  into  Athens,  where  having  laid  down  their 
arms,  they  sacrificed  with  the  rest  of  the  citizens  in  the 
temple   of  Minerva,  after  which  the  popular  govern^ 
ment  was  restored.    Yet  quiet  was  net  thoroughly  esta^ 
blished.     The  exiles^at  Elensina  having  endeavoured 
by  the  help  of  money  to  raise  an  army  of  forrignera,. 
by  whose  aid  they  might  recover  the  authority  they 
had  lost :  but  first  depending  on  their  friends  in  the 
city,  they  sent  some  of  the  principal  persons  amongst 
them  as  deputies,  to  treat  with  the  citizens  ^  but  strictly 
instructed  them  to  sow  jealousies  and  excite  discords 
among  them.     This  the  latter  quickly  perceiving,  put 
these  persons  to  death :  aud  then  remonstrating  to  those 
at  Elensina,  that  these  contentions  would  undoubtedly, 
end  either  in  their  own  or  the  destruction  of  their  coun* 
try,  they  offered  immediately  to  pass  an  act  of  oblivion^ . 
which  they  would  confirm  with  an  oath. 

This  being  accepted,  those  who  had  withdrawn  re- 
turned to  the  city,  where  all  differences  were  adjusted, 
and  both  parties  most  religiously  observed  the  agree- 
ment they  had  made,  and  thereby  thoroughly  resettled 
the  state.  In  this  whole  transaction,  the  virtue  of  Thra*  •     |». 
sybulus  deserves  chiefly  to  be  admired.     Whenhe  first  Virtue  or 
seized  the  castle  of  Phyla,  the  tyrants  privately  offered  ThrasyboM 
to  receive  him  into  their  number  instead  of  Theramenes,'*^ 
and  to  pardon  at  his  request  any  i^  persons  he  should 
name :  but  he  generously  answered.  That  his  exile,  was 
far  mere  honourable  than  any  authority  could  be,  pur* 
chased  on  such  terms;  and  by  persisting  in  bis  design, 
accomplished,  as  we  have  seen,  the  deliverance  of  his 
country.     A  glorious  deliveraaee  it  was  ;  since,  as  Iso- 


sina,  complaining,    that  the  Athenians  had   revolted,      crates  informs  us,  they  had  put  1 400  citizens  to  death 


'7<  and  desiring  their  assistance  to  reduce  them.  The  Spar- 
Smt.^  tans  sent  thereupon  a  large  sum  of  money  to  encourage 
their  confederates,  and  appointed  Lysander  commander 
in  chief,  and  his  brother  to  be  admiral ;  resolving  to 
send  sea  and  land  forces  to  reduce  Athens  a  second 
time ;  intending,  as  most  of  the  Greek  states  suspected, 
to  add  it  now  to  tlieir  own  dominioBS. .   It  is  very  pro- 


tore- 
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1  time. 


contrary  to  and  without  any  form  of  law,  and  driven 
5000  more  into  banishment  ^  procuring  also  the  death 
of  Alcibiades,  as  many  think,  though  at  a  great,  dis- 
tance from  them. 

From  this  time  to  the  reign  of  Philip  of  Macedon,  the 
Athenians  continued  in  a  pretty  prosperous  situation^ 
though,  they  never  performed  any  such  great  exploits 
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as  formerlj.  Bj  that  monarch  and  hU  son  Alexander 
all  Greece  was  in  e^'ect  subdued,  and  the  history  of  all 
the  Grecian  states  from  that  time  becomes  much  less 
interesting.  Of  the  history  of  Athens  from  that  time 
to  the  present,  the  folloiring  elegant  abridgement  is  gi- 
ven by  Dr  Chandler  *.  V  On  the  death  of  Alexander, 
the  Athenians  revolted,  but  were  defeated  by  Anti* 
pater,  who  garrisoned  Munychia.  They  rebelled  again, 
but  the  garrison  and  oligarchy  were  reinstated.  De* 
metrius  the  Phalerean,  who  was  made  governor,  beau- 
tified the  city,  and  they  erected  to  him  360  statues  j 
which  on  his  expulsion  they  demolished,  except  one 
in  the  Acropolis.  Demetrius  Poliocertes  withdrew  the 
garrison,  and  restored  the  democracy  (when  they  deified 
hini|  and  lodged  him  in  the  Opisthodomos  or  the  back 
part  of  the  Parthenon,  as  a  guest  to  be  entertained  by 
their  goddess  Minerva.  Afterwards  they  decreed,  that 
the  Piraeus,  with  Munychia,  should  be  at  hia  disposal  y 
and  he  took  the  Museum.  They  expelled  his  garrison, 
and  he  was  persuaded  by  Craterus  a  philosopher  to 
leave  them  free.  Antigonus  Gonatas,  the  next  king^ 
maintained  a  garrison  in  Athens :  but  on  the  death  of 
his  son  Demetrius,  the  people,  with  the  assistance  of 
Aratus,  regained  tlieir  liberty ;  and  the  Piraeus,  Mu- 
nychia, Salamls,  and  Sunium,  on  paying  a  sum  of  mo- 
ney. 

'*  Philip,  son  of  Demetrius,  encamping  near  the  city, 
destroying  and  burning  the  sepulchres  and  temples  in 
the  viilai^es,  and  laying  their  territory  waste,  the  Athe'- 
iiians  were  reduced  to  solicit  protection  from  the  Ro* 
man*i,  and  to  receive  a  garrison,  which  remained  until 
the  war  with  Mithridates  king  of  Pontns,  when  the 
tyrant  Aristion  made  them  revolt. 

"  Archelaus  the  Athenian  general,  unable  to  with- 
stand the  Roman  fury,  relinquished  the  long  wcdls^  and 
retreated  into  the  Piraeus  and  Munychia.  Sylla  laid  siege 
to  the.  Piraeus  and  to  the  city,  in  which  Aristion  com- 
manded. He  was  informed  that  some  persons  had  been 
overheard  talking  in  the  Ceramicns,  and  blaming  Aris* 
tion  for  hia  neglect  of  the  avenues  about  the^eptachal* 
cos^  where  the  wall  was  accessible.  Sylla  resolve5l  to 
storm  there,  and  about  midnight  entered  the  town  at 
tlie  gate  called  Dypyion  or  the  Pingan;  having  levelled 
all  obstacles  in  the  way  between  it  and  the  gate  of  the  . 
Piraeus.  Aristion  fled  to  the  Acropolis,  but  was  com- 
pelled to  sarrender  by  the  want  of  water  \  when  he  was 
dragged  from  the  temple  of  Minerva,  and  pot  to  death* 
SyJla  burned  the  Piraeus  -and  Munychia,  and  defaced 
the  city  and  suburbs,  not  sparing  even  the  sepulchres. 

^^  The  civil  war  between  Caesar  and  Pompey  soon  foK 
lowed,  and  their  natural  love  of  liberty  made  them  side 
with  Pompey.  Here  again  they  were  unfortonate,  for 
Caesar  conquered.  But  Caesar  did  not  treat  them  like 
Sylla.  With  that  clemency  which  made  so  amiable  a 
part  of  his  character,  he  dismissed  them  by  a  fine  alia-* 
sion  to  their  illustrious  ancestors,  sayings  that  hi^  spared 
the  living  for  the  sake  of  the  dead.  ^ 

*'  Another  storm  followed  soon  after  this  \  the  wars  of 
Brutus  and  Cassius  with  Augustus  and  Antony.  Their 
partiality  for  liberty  did  not  here  forsake  tliem  :  they 
took  part  in  the  contest  with  the  two  patriot  Romans, 
and  erected  their  statues  near  their  own  ancient  deliver- 
ers Harniodius  and  Aristogiton,  who  had  slain  Hippar- 
chus.  But  they  were  still  unhappy,  for  their  enemies 
triumphed. 
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**  They  next  joined  Antony,  who  gave  them  i£gina  ^tji^ 
and  Cea,  with  other  islands.  Augustus  was  unkind  to «— *v^ 
themy  and  they  revolted  four  years  before  he  died. 
Under  Tiberius  the  city  was  declining,  but  free,  and 
regarded  as  an  ally  of  the  Romans.  The  high  privi. 
lege  of  having  a  lictor  to  precede  the  magistrates  was 
conferred  on  it  by  Gemianicus  \  but  he  was  censured  as 
treating  with  too  much  condescension  a  mixture  of  na- 
tioufl,  instead  of  genuine  Athenians,  which  race  was 
then  considered  as  extinct. 

'*  The  emperor  Vespasian .  reduced  Achaia  to  a  pro- 
vince paying  tribute  and  governed  by  a  proconsul. 
Nerva  was  more  propitious  to  the  Athenians  ;  and  Pli- 
ny, under  Trajan  his  successor,  exhorts  Maximns  to  be 
mindful  whither  he  was  sent,  to  rule  genuine  Greece, 
a  state  composed  of  free  cities.  ^  You  will  revere  the 
gods  and  heroes  their  founders.  You  will  respect  their 
pristine  glory,  and  even  their  age.  You  will  honour 
them  for  the  famous  deeds,  which  are  truly,  nay  for 
those  which  are  fabulously,  recorded  of  them.  Re- 
member, it  is  Athens  you  approach.'  This  city  was 
now  entirely  dependent  on  Rome,  and  waa  reduced  to 
•ell  Delos  and  the  islands  in  its  possession. 

*'  Hadrian,  who  was  at  once  emperor  and  an  archon 
bf  Athens,  gave  the  city  laws,  compiled  from  Draco, 
Solon,  and  the  codes  of  other  legislators  ;  and  displayed 
his  affection  for  it  by  unbounded  liberality.  Athens 
reflourished,  and  its  beauty  was  renewed.  Antoninus 
Pius  who  succeeded,  and  Antoninus  the  Philosopher, 
were  both  benefactors. 

*'  The  barbarians  of  the  north,  in  the^  reign  of  Vale- 
rian, besieging  Thessalonica,  all  Greece  was  terri- 
fied, and  the  Athenians  restored  their  city  wall,  which 
had  been  dismantled  by  Sylla,  and  afterwards  ne- 
glected. 

*'  Under  the  next  emperor,  who  was  the  archon  Gal- 
llenus,  Athens  was  besieged,  the  archontic  office  ceas- 
ed \  and  the  strataefirus  or  general,  who  had  before 
acted  as  overseer  of  the  agora  or  market,  then  became 
the  supreme  magistrate.  Under  Claudius  his  successor, 
the  city  was  taken,  but  soon  recovered. 

"  It  is  related,  that  Constantine,  when  emperor, 
gl<Mried  in  t\^  \\t\t  oi  general  lif  Athens  ;  and  rejoiced 
exceedingly  on  obtaining  from  the  people  the  honour 
of  a  statue  with  an  inscription,  which  he  acknowledged 
by  an  yearly  gratuity  of  many  bushels  of  grain.  He 
conferred  on  the  governor  of  Attica  and  Athens  the 
title  oi  grand  duke^  fMyatf  9«v(.  That  office  was  at  first 
annual,  but  afterwards  hereditary.  His  son  Constans 
bestowed  several  islands  on  the  city,  to  supply  it  with 
corn. 

*'  In  the  time  of  Theodosius  I.  380  years  after  Christ, 
the  Goths  laid  waste  Thessaly  and  Epirus;  but  Theo- 
dore, general  of  the  Achaeans,  by  his  prudent  conduct 
preserved  the  cities  of  Greece  from  pillage,  and  the  in- 
nabitants  from  being  led  into  captivity.  A  statue  of 
marble  was  erected  tc^  him  at  Athens  by  order  of  the 
city  \  ant  afterwards  one  of  brass,  by  command  of  the 
emperor,  as  appears  by  an  inscription  in  a  church  de- 
dicated to  a  saint  of  the  same  name,  not  far  from  the 
French  convent.  It  is  on  a  round  pedestal,  which  sup- 
ports a  flat  stone  serving  for  the  holy  table.  Eudocia 
the  wife  of  Theodosius  II.  was  an  Athenian.  • 

*' The  fatal  period   now  approached,  and   Athens  3.^ 
was  about  to  experience  a  conqueror  more  savage  even  the  Got 
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than  Sylla.  This  was  Alaric  king  of  the  Goths :  who, 
under  the  emperors  Arcadias  and  Honorias,  overran 
Greece  and  Italy,  sacking,  pillaging,  and  destroying. 
Then  the  Peloponnesian  towns  were  overturned,  Arca- 
dia and  Lacpdsemon  were  laid  waste,  the  two  seas  by 
tlie  isthmus  were  burnished  with  the  flames  of  Corinth^ 
and  the  Athenian  matrons  were  dragged  in  chains  by 
barbarians.  The  invaluable  treasures  of  antiquity,  it  is 
related,  were  removed  'y  the  stately  and  magnificent 
structures  converted  into  piles  of  ruin  ;  and  Athens  was 
stripped  of  every  thing  splendid  of  remarkable.  Syne- 
sius,  a  writer  of  that  age,  compares  the  city  to  a  victim 
of  which  the  body  had  been  consumed,  and  the  hide 
only  remained. 

**  After  this  event,  Athens  became  an  unimportant 
place,  and  as  obscure  as  it  once  bad  been  famous.  We 
read  that  the  cities  of  Hellas  were  put  into  a  state  of 
defence  by  Justinian,  who  repaired  the  walls,  which  at 
Corinth  had  been  subverted  by  an  earthquake,  and  at 
Athens  and  in  Boeotia  were  impaired  by  age ;  and  here 
we  take  a  long  farewell  of  this  city.  A  chasm  of  near 
700  years  en-^ues  in  its  history,  except  that,  about  the 
year  1130,  it  furnished  Roger  the  first  king  of  Sicily 
with  a  number  of  artificers,  whom  he  settled  at  Palermo, 
where  they  introduced  the  culture  of  silk,  which  then 
passed  into  Italy.  The  worms  had  been  brought  from 
India  to  Constantinople  in  the  reign  of  Justinian. 

**  Athens,  as  it  were,  re-emerges  from  oblivion  in 
the  13th  century,  under  Baldwin,  but  besieged  by  a 
general  of  Theodoms  Lascaris,  the  Greek  emperor. 
It  was  taken  in  1427  by  Sultan  Morat.  Boniface,  mar- 
quis of  Montferrat,  possessed  it  with  a  garrison  j  after 
whom  it  was  governed  by  Delves  of  the  house  of  Ar- 
ragon.  On  his  death,  it  was  seized,  with  Macedonia, 
The;>Ra1y,  Boeotia,  Pbocis,  and  the  Peloponqesus,  by 
Bajazet ;  and  then,  with  the  island  Zante,  by  the  Spa- 
niards of  Catalonia  in  the  reign  of  the  Greek  emperor 
Audronicus  Palaeologus  the  elder.  These  were  dispos- 
sessed byReinerius  Acciaioli,  a  Florentine;  who, leaving 
no  legitimate  male  issue,  bequeathed  it  to  the  state  of  Ve- 
nice. His  natural  son,  Antony,  to  whom  he  had  given 
Thebes  with  Boeotia,  expelled  the  Venetians.  He  was 
succeeded  iu  the  dukedom  by  his  kinsman  Nerius,  who 
was  displaced  by  his  own  brother  named  Antony^  but 
recovered  the  government  when  he  died.  Nerius,  lea- 
ving only  an  infant  son,  was  succeeded  by  his  wife.  She 
was  ejected  by  Mahomet  on  a  complaint  from  Franctis 
son  of  the  second  Antony,  who  confined  her  at  Me- 
gara,  and  made  away  with  her ;  but  her  son  accusing 
him  to  Mahomet  the  Sfcond,  the  Turkish  army  under 
Omar  advanced,  and  he  surrendered  the  citadel  in  14559 
the  Latins  refusing  to  succour  him  unless  the  Athe- 
nians would  embrace  their  religious  tenets.  Mahomet, 
it  b  related,  when  he  had  finished  the  war  with  the 
despot  of  the  Morea,  four  years  after,  surveyed  the  city 
and  Acropolis  with  admiration.  The  janizaries  informed 
him  of  a  conspiracy ;  and  Francus  Acciaioli,  who  re- 
mained lord  of  Boeotia,  was  put  tn  death.  In  1464  the 
Venetians  landed  at  the  PIrseus,  surprised  the  city,  and 
carried  off  their  plunder  and  captives  to  Euboea. 

**  It  is  remarkable,  that  afler  these  events  Athens  was 
again  in  a  manner  forgotten.  So  lately  as  about  the 
middle  of  the  i6th  century,  the  city  was  commonly  be<^ 
lieved  to  have  been  utterly  destroyed,  and  not  to  exist, 
except  a  few  huts  of  poor  nshermen. .  Cnisius,  a  learned. 
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and  inquisitive  German,  procured  more  autlientic  in*  AtUca. 
formation  from  his  Greek  correspondents  residing  in  ^  * 
Turkey,  which  he  published  in  1584,  to  awaken  cario- 
sity and  to  prompt  farther  discoveries.  One  of  these 
letters  is  from  a  native  of  Nauplia,  a  town  near  Argos 
in  the  Morea.  This  writer  says  that  he  had  been  often 
at  Athens,  and  that  it  still  contained  many  things  wor- 
thy to  be  seen,  some  of  which  he  enumerates,  and  then 
svbjoins  ^  *'  But  why  do  I  dwell  on  this  place  ?  It  is  as 
the  skin  of  an  animal  which  has  been  long  dead.^^ 

It  now  remains  to  give  some  idea  of  the  charac- 
ter, government,  and  religion  of  this  once  so  famous 
people. 

The  Athenians,  says' Plutarch,  are  very  subject  ^<^  c\ajf^^xjtt 
violent  anger  ;  but  they  are  soon  pacified.     They  are  of  the  an- 
likewise  easily  impressed  with  humanity  and  compassion,  cient  Athc- 
That  this  was  their  temper,  is  proved  by  many  histori-  ni*"*- 
cat  examples.    We  shall  produce  a  few.    The  sentence 
of  death  pronounced  against  the  inhabitants  of  Mity- 
lene,  and  revoked  the  next  day :  The  condemnation 
of  Socrates,  aud  that  of  the  ten  chiefs,  each  followed 
by  quick  repentance  and  most  pungent  grief. 

The  minds  of  the  same  people,  adds  Plutarch,  are 
not  formed  for  laborious  researches.  They  seize  a  sub- 
ject, as  it  were,  by  intuition  ;  they  have  not  patience 
and  phlegm  enough  to  examine  it  gradually  and  mi- 
nutely. This  part  of  their  character  may  seem  sur- 
prising and  incredible.  Artisans,  and  other  people 
of  their  rank,  are  in  general  slow  of  comprehension. 
But  the  Athenians  of  every  degree  were  endowed 
with  an  inconceivable  vivacity,  penetration,  and  deli- 
cacy of  taste.  Even  the  Athenian  soldiers  could  re- 
peat the  fine  passages  of  the  tragedies  of  Euripides. 
Those  artjsans  and  those  soldiers  assisted  at  public  de-' 
bates,  were  bred  to  political  affairs,  and  were  equally 
acute  in  apprehension  and  in  judgment.  We  may  in- 
fer the  understanding  of  the  hearers  of  Demosthenes 
from  the  genius  of  his  orations,  which  were  laconic  and 
poignant. 

As  their  inclination,  continues  Plutarch,  leads  them 
to  assist  and  support  people  of  low  condition,  they  like 
discourse  seasoned  with  pleasantry,  and  productive  of 
mirth.  The  Athenians  patronize  people  of  low  de- 
gree \  because  from  them  their  liberty  is  in  no  danger, 
and  because  such  patronage  tends  to  support  a  demo* 
cratical  constitution.  They  love  pleasantry  \  which 
turn  of  mind  proves  that  they  are  a  humane  social 
people,  who  have  a  taste  for  raillery  aod  wit,  and  are 
not  soured  with  that  reserve  whieh  marks  the  despot  or 
the  slave. 

They  take  pleasure  in  hearing  themselves  praised  \  ^ 
"but  they  can  likewise  patiently  bear  raillery  and  cen* 
sure.  We  know  with  what  art  and  snccess  Aristo- 
phanes and  Demosthenes  applied  their  praise  and  their 
irony  to  the  Athenian  people.  When  the  republic 
enjoyed  peace,  says  tlie  same  Plntarch  in  another 
place,  it  encouraged  the  adulation  of  its  orators :  but 
when  it  bad  important  affairs  to  discuss,  when  the 
state  was  in  danger,  it  became  serious  \  and  preferred 
to  its  eloquent  sycophants,  the  honest  orators  who 
opposed  Its  follies  and  its  vices ;  such  ingenious  and 
bold  patriots  as  a  Pericles,  a  Phocton,  and  a' Demos- 
thenes. 

The  Athenians,  continues  Plutarch,  often  make 
their  governors  trembloi  and  show  grent  JmniMiity  to  . 
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Attica,  their  enemies.  Thej  were  very  attentive  to  the  infor- 
mation and  instroctioB  of  those  citizens  who  were  roost 
eminent  for  their  policy  and  eloquence  j  but  they  were 
on  their  guard  against  the  superiority  of  their  talents  ; 
they  often  checked  their  boldness,  and  repressed  their 
exuberant  reputation  and  glory.  That  this  was  their 
temper,  wcare  convinced  by  the  ostracism  :  which  was 
established  to  restrain  the  ambition  of  those  who  had 
great  talents  and  iafloence,  and  which  spared  neither 
the  greatest  nor  the  best  men.  The  detestation  of  ty- 
ranny and  of  tyrants,  which  was  inherent  in  the  Athe- 
nians, rendered  them  extremely  jealous  of  their  privi- 
leges, made  them  zealous  and  active  in  defence  of  their 
liberty,  whenever  they  thought  it  was  violated  by  men 
in  power. 

As  to  their  enemies,  they  did  not  treat  them  with 
rigour.  They  did  not  abuse  victory  by  a  brutal  inhu- 
manity to  the  vanquished.  The  act  of  amnesty,  which 
they  passed  after  the  usurpation  of  the  30  tyrants, 
proves  that  they  could  easily  forgive  injuries.  It  was 
this  mildness,  this  humanity  of  disposition,  which  made 
the  Athenians  so  attentive  to  the  rules  of  politeness 
and  decorum.  In  their  war  with  Philip,  having  sei- 
zed one  of  his  courtiers,  they  read  all  the  letters  he 
bore,  except  one  from  Olympias  to  her  husband, 
which  they  sent  back  unopened.  Such  was  their  ve- 
neration of  love  and  conjugal  secrecy  }  those  sacred 
rights,  which  no  enmity,  no  hostility,  warrants  us  to 
violate ! 

The  views  of  conquest  cherished  by  a  small  republic, 
were  extensive  and  astonishing;  but  this  people,  so 
great,  so  ambitious  in  their  projects,  were,  in  other 
respects,  of  a  different  character.  In  the  expences  of 
the  table,  in  dress,  in  furniture,  in  houses,  in  short,  in 
private  life,  they  were  frugal,  simple,  modest,  poor; 
but  sumptuous  and  magnificent  whenever  the  ho- 
nour of  the  state  was  concerned.  Their  conquests, 
their  victories,  their  riches,  their  connections  with 
the  inhabitants  of  Asia  Minor,  never  reduced  them  to 
luxury,  to  riot,  to  pomp,  to  profusion.  Xenophon 
remarks,  that  a  citizen  was  not  distinguished  from  a 
slave  by  his  dress.  The  wealthiest  citizen,  the  most 
renowned  general,  was  not  ashamed  to  go  himself  to 
market. 

The  taste  of  the  Athenians,,  for  all  the  axts  and  sci- 
ences, is  well  known.  When  they  had  delivered  them- 
selves from  the  tyranny  of  Pisistratus,  and  after  this  had 
defeated  the  vast  efforts  of  the  Persians,  they  may  be 
considered  as  at  the  summit  of  their  national  glory. 
For  more  than  half  a  century  afterwards  they  main- 
tained, without  controul,  the  sovereignty  of  Greece  \ 
and  that  ascendant  produced  a  security,  which  left 
their  minds  at  ease,  and  gave  them  leisure  to  cultivate 
every  thing  liberal  or  elegant.  It  was  then  that  Peri- 
cles adorned  the  city  with  temples,  theatres,  and  other 
beautiful  public  buildings.  Phidias,  the  great  sculp- 
tor, was  employed  as  his  architect,  who,  when  he  had 
erected  edifices,  adorned  them  himself,  and  added  sta- 
tues and  basso-relievos,  the  admiration  of  every  be- 
holder. It  "was  then  that  Polignotus  and  Myro  paint- 
ed ;  that  Sophocles  and  Euripides  wrote ;  and  not  long 
after,  that  they  saw  the  divine  Socrates. 

Human  affairs  are,  by  nature,  prone  to  change  ; 
and  states,  as  well  as  individuals,  are  bom  to  decay. 
Jealousy  -and  ambition  inscDsibly  fomented  wars,  and 


success  in  these  wars,  as  in  others,  was  often  varion*.    Ati 
The  military  strength  of  the  Athenians  was  first  im-  — 
paired  by  the  Lacedaemonians  j  after  that  it  was  again 
humiliated,  under  Epaminondas,  by  the  Thebans  :  and 
last  of  all  it  was  wholly  crushed  by  the  Macedonian 
Philip. 

Nor,  when  their  political  sovereignty  was  lost,  did 
their  love  of  literature  and  the  arts  sink  along  with  it. 
Just  at  the  close  of  their  golden  days  of  empire  flou- 
rished Xenophon  and  Plato,  the  disciples  of  Socrates  ; 
and  from  Plato  descended   that  race  of  philosophers 
called  the  Oid  Academy,     Aristotle,  who  was  Plato^s 
disciple,  may  be  said  not  to  have  invented  a  new  phi- 
losophy, but  rather  to  have  tempered  the  sublime  and 
rapturous  mysteries  of  his  master  with  method,  order, 
and  a  stricter  mode  of  reasoning.      Zeno,   who  was 
himself  also  educated  in  the  principles  of  Platonism, 
only  differed  from  Plato  in  the  comparative  estimate 
of  things,  allowing  nothing  to  be  intrinsically  good  but 
virtue,  nothing  intrinsically  bad  but  vice,  and  consi- 
dering all  other  things  to  be  in  themselves  indifferent. 
He  too  and  Aristotle  accurately  cultivated  logic,  but 
in  different  ways }   for  Aristotle   chiefly   dwelt  upon 
the  simple  syllogism  \  2^no  upon  that  which  is  derived 
out  of  it,  the  compound  or  hypothetic.     Both  too,  as 
well  as  other  philosophers,  cultivated  rhetoric  along 
with  logic  \  holding  a  knowledge  in  both  to  be  requi- 
site for  those  who  think  of  addressing  mankind  witb  all 
the  eflicacj  of  persuasion.     Zeno  elegantly  illustrated 
the  force  of  these  two  powers  by  a  simile  taken  from 
the  band  :  the  close  power  of  loeic  he  compared  to  the 
fist,  or  hand  comprest :  the  diffuse  power  of  logic,  to 
the  palm,  or  hand  open. 

The  new  academy  was  founded  by  Arcesilas,  and 
ably  maintained  by  Cameades.  From  a  mistaken  imi- 
tation of  the  great  parent  of  philosophy  Socrates  (par- 
ticularly as  he  appears  in  the  dialogues  of  Plato),  be- 
cause Socrates  doubted  some  things,  therefore  Arcesilas 
and  Cameades  doubted  all.-— Epicurus  drew  from  an- 
other source  \  Democritus  had  taught  him  atoms  and  a 
void  :  by  the  fortuitous  concourse  of  atoms  be  fancied 
he  could  form  a  world ;  while  by  a  feigned  veneration 
he  complimented  away  his  gods,  and  totally  denied 
their  providential  care,  lest  the  trouble  of  it  should  im- 
pair their  uninterrapted  state  of  bliss.  Virtue  be  re- 
commended, though  not  for  the  sake  of  virtue,  but 
pleasure  \  pleasure,  according  to  him,  being  our  chief 
and  sovereign  good.  See  Aristotle,  Eficurus, 
Plato,  Socrates,  &c. 

We  have  already  mentioned  the  alliance  between 
philosophy  and  rhetoric.  This  cannot  be  thought  won- 
derful, if  rhetoric  be  the  art  by  which  men  are  per- 
suaded, and  if  men  cannot  be  persuaded  without  a 
knowledge  of  human  nature  :  for  what  but  philosophy 
can  procure  us  this  knowledge  ?  It  was  for  this  reason 
the  ablest  Greek  philosophers  not  only  taught,  but  wrote 
also  treatises  upon  rhetoric.  They  had  a  rarther  induce- 
ment, and  that  was  the  intrinsic  beauty  of  their  lan- 
guage as  it  was  then  spoken  among  the  learned  and  po- 
lite. They  would  have  been  ashamed  to  have  deliver- 
ed philoso^y,  as  it  has  been  too  ofUn  delivered  since, 
in  compositions  as  clumsy  as  the  common  dialect  of  the 
mere  vulgar. 

The  same  love  of  elegance,  which  made  them  at- 
tend to  their  style,  made  them  attend  even  to  the  pla- 
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c«8  where  their  philosophy  was  taught.  Plato  deli- 
vered his  lectures  in  a  place  shaded  with  groves,  on  the 
hanks  of  the  river  liissos ;  and  which,  as  it  once  be- 
longed to  a  person  called  Academus^  was  called  after 
his  name,  the  Academy.  Aristotle  chose  another  spot 
of  a  similar  character,  where  there  were  trees  and  shade  \ 
a  spot  called  the  Lyceum.  Zeno  taught  in  a  portico 
or  colonnade,  distinguished  from  other  buildings  of  that 
sort  (of  which  the  Athenians  had  many)  hy  the  name 
of  the  Variegated  Portico^  the  walls  being  decorated 
with  various  paintings  of  Polygnotus  and  Myro,  two 
capital  roasters  of  that  transcendant  period.  Epicurus 
addressed  his  hearers  in  those  well  known  gardens,  call- 
ed, after  his  own  name,  TAe  gar^ns  of  Epicurus. 

These  places  of  public  in&titution  were  called  among 
the  Greeks  hy  the  name  of  Gymnasia  ;  in  which,  what- 
ever that  word  might  have  originally  meant,  were 
taught  all  those  exercises,  and  all  those  arts,  which 
tended  to  cultivate  not  only  the  body  but  the  mind. 
As  man  was  a  being  consisting  of  both,  the  Greeks 
could  not  4:Qnsider  that  education  as  complete,  in  which 
both  were  not  regarded,  and  both  properly  formed. 
Hence  their  Gymnasia,  with  reference  to  this  double 
end,  were  adorned  with  two  statues,  those  of  Mercury 
and  of  Hercules,  the  corporeal  accomplishments  being 
patronized  (as  they  supposed)  by  the  god  of  strength, 
the  mental  accomplishments  by  the  god  of  ingenuity. 

It  was  for  the  cultivation  of  every  liberal  accom- 
plishment that  Athens  was  celebrated  (as  we  have 
said)  during  many  centuries,  long  after  her  political 
influence  was  lost  and  at  an  end. 

She  was  the  place  of  education,  not  only  for  Greeks 
hot  for  Komans.  It  was  hither  that  Horace  was  sent 
by  his  father  ^  it  was  here  that  Cicero  put  his  son  Mar- 
cus under  Cratippus,  one  of  the  ablest  philosophers 
then  belonging  to  that  city.  The  sects  of  philoso- 
phers which  we  have  already  described,  were  still  ex- 
isting when  St  Paul  came  thither.  We  cannot  enough 
admire  the  superior  eloqueuce  of  that  apostle,  in  his 
manner  of  addressing  so  intelligent  an  audience.  We 
cannot  enough  admire  the  sublimity  of  his  exordium  ; 
the  propriety  of  his  mentioning  an  altar  which  he  had 
found  there ;  and  his  quotation  from  Aratus,  one  of 
their  well  known  poets.  Nor  was  Athens  only  cele- 
brated for  the  residence  of  philosophers,  and  the  insti- 
tution of  youth  :  men  of  rank  and  fortune  found  ]^ea- 
sure  in  a  retreat,  which  cbntributed  so  much  to  their 
liberal  enjoyment. 

We  shall  finish  this  picture  of  the  Athenians  by  tlie 
addition  of  one  object  more,  to  which  every  one  will 
admit  they  have  a  right ;  an  object  which  was  promi- 
nent and  striking,  in  all.  their  actions  and  in  all  their 
enterprises:  We  mean  their  ardent  love  of  liberty. 
This  was  their  predominant  quality )  the  main  spring 
of  their  government.  From  the  beginning  of  the  Per- 
sian war,  they  sacrificed  every  thing  to  the  liberty  of 
Greece.  They  left,  without  hesitation,  their  cities, 
their  houses,  to  fight  at  sea  the  common  enemy,  from 
whom  they  were  in  danger  of  servitude.  What  a  glo-^ 
rious  day  was  it  for  Athens,  when  all  her  allies,  growing 
flexible  to  the  advantageous  offers  which  were  made 
to  them  by  the  king  of  Persia,  she  replied  by  Aristides, 
to  the  ambassadors  of  that  monarch,—**  That  it  was 
impossible  for  all  the  gold  in  the  world  to  tempit  the  re- 
public of  Athens  :  to  prevail  with  her  to  sell  her  liber- 
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ty,  and  that  of  Greece.**  It  was  by  these  generous 
sentiments  that  the  Athenians  not  only  became  the 
bulwark  of  Greece,  but  likewise  guarded  the  rest  of 
Europe  from  a  Persian  invasion. 

These  great  qualities  were  blended  with  great  fail- 
ings, seemingly  incompatible  with  patriotism.  For  the 
Athenians,  notwithstanding  their  tenacious  jealousy  of 
the  rights  of  their  country,  were  a  volatile,  inconstant, 
capricious  people. 

There  never  was  a  people  more  attentive  to  the  wor-  Religim, 
ship  of  the  gods  than  the  Athenians.  The  worship  of 
their  principal  deities  was  diffused  ov»  all  Greece,  and 
even  beyond  its  limits. 

Each  temple  had  its  particular  religious  rites :  the 
pomp,  the  ceremonies,  the  duration,  and  the  succes- 
sion of  the  solemn  feasts  were  all  appointed  by  fixed 
rules.  The  worship  paid  to  each  divinity,  whether 
public  or  private,  was  founded  on  traditions,  or  on  laws 
constantly  obeyed.  The  feast  of  Bacchus,  the  Pana- 
then  sea,  the  feast  of  the  mysteries  of  Elensis,  were  ce- 
lebrated according  to  established  rules,  most  of  which 
were  as  ancient  as  the  feasts  themselves.  •  The  old  cu- 
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stoms,  of  which  the  priests  were  the  guardians,  were 
observed  in  the  temples.  It  is  probable  that  the  priests 
were  consulted  on  affairs  in  which  the  worship  of  a 
deity  was  interested,  and  that  their  answer  was  decisive. 
We  are  certain  that  the  Eumolpidse  had  this  authority* 
They  were  the  interpreters  of  the  ancient  laws  on  which 
the  worship  of  Ceres  was  founded,  its  magnificence, 
and  its  mode— laws  which  were  not  written,  as  Lysias 
informs  us,  but  were  perpetuated  by  a  constant  observa- 
tion. The  abuses  which  had  gradually  crept  into  the 
celebration  of  those  feasts,  had  given  rise  to  several  new 
regulations ;  to  that  of  the  orator  Lycurgns,  for  ex- 
ample, and  to  the  law  of  Solon,  which  enjoined  the 
senate  to  repair  to  Elensis  on  the  second  day  of  the 
feast :  but  neither  these,  nor  tite  other  particular  regu- 
lations which  we  find  in  Samuel  Petit*s  collection  of 
Attic  laws,  could  make  a  religious  code.  There  was  no 
general  system  which  comprehended  all  the  branches 
of  their  religion,  which,  by  combining  all  its  articles, 
might  regulate  their  belief  and  conduct,  and  direct  the 
judges  in  their  decisions.  iSi 

Crimes  against  religion  were  only  punished  as  tfaeyCiiinct^ 
affected  the  state;  and  consequently  they  were  tried  by «?*■•*  ^^ 
tlie  magistrate.     Mere  raillery,  though  somewhat  pi^'^^Jme^ 
fane,  was  thought  productive  of  no  worse  consequence  punifhed 
than  offending  the  ministers  of  the  gods.     The  Athe-  with  leve- 
nians  acknowledged  no  other  religion  than  the  heredi-nty. 
tary  public  worship-;  bo  other  gods  than  those  they 
had  received  from  their  ancestors ;  no  other  ceremonies 
but  those  which  had  been  established  by  the  laws  of 
the  state,  and  practised  by  their  country  from  time  im- 
memorial.    They  were  only  solicitous  to  preserve  this 
worship,  which  was  closely  interwoven  with  their  go- 
vernmeat,  and  made  a  part  of  its  policy.     They  were 
likewise  attentive  to  the  ceremonial  pomp ;  because  or- 
der, the  regular  vigour  of  legislation,  depends  greatly 
OB  ihe  awe  impressed  by  externals.     But  as  to  the  in- 
oonsisteot  and  monstrous  romance  of  fable,  foreign  opi- 
nions, popular  traditions,  and  poetical  fictions,  which 
ibrmed  a  religion  ^uite  different  from  that  of  the  state 
— >in  it  they  were  very  little  interested,  and  allowed 
every  one  to  think  of  it  as  he  pleased. 

This  explaaation  wiU  recoocik  a  seeming  coitradtc- 
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tion  in  the  condact  of  tbe  Athenianfl|  who  gave  great 
license  to  their  poets,  and  severely  punished  the  ci- 
tizens who  were  guilty  of  impiety.  Aristophanes, 
who  made  as  free  with  the  gods  as  with  the  great,  was 
applauded  by  the  Athenians.  They  condemned  So- 
crates to  death,  who  revered  the  Deity,  but  disapproved 
the  public  manner  of  worshipping  bias.  The  life  of 
iCschyluii  was  in  danger,  from  a  suspicion  that  he  had 
revealed  some  of  the  secrets  of  Eleusis  in  one  of  his 
pieces.  The  wit  of  Aristophanes's  drama  was  unpu- 
nished. 

The  priests  were  not  confined  to  the  care  of  the  at- 
^Wr.duiy  tjirg.  tiiey  wrho  were  vested  with  the  sacerdotal  dignity, 
which  was  only  incompatible  with  professions  merely 
useful  and  lucrative,  might  likewise  hold  the  most  im- 
portant offices  of  the  commonwealth.  This  we  could 
prove  by  a  great  number  of  examples ;  we  shall  cite  that 
of  Xenophon  the  illustrious  historian  and  philosopher:  he 
was  likewise  a  famous  general,  and  he  was  a  priest.  He 
was  perforroiog  the  sacerdotal  function  when  be  received 
the  news  of  his  son^s  death,  who  was  killed  at  the  battle 
of  Mantinea. 

The  sacred  ministry  was  not  only  compatible  with 
eivil  offices,  but  likewise  with  the  profession  of  arms. 
The  priest  and  the  soldier  were  often  blended.  Cal- 
liaa,  the  priest  of  Ceres,  fought  at  Platsca.  This  cu- 
stom was  aiot  peculiar  to  the  Athenians.  Tlie  La* 
oedsdRioaiaas,  after  the  battle  which  we  have  just  men- 
tioned, made  three  graves  for  their  slain  ;  one  for  the 
priests,  one  for  the  other  Spartans,  and  6ne  for  the 
Helots. 

As  die  ordinary  business  of  life  was  inoompatible 
tfuqev^SLc. with  the  sacerdotal  dignity,  tbe  priests  had  a  ve venue 
fixed  to  their  office.  We  knew  that  a  part  of  the  vic- 
tims was  their  right,  and  that  apartments  were  assigned 
them  near  tbe  temples.  But,  besides  these  advantages, 
they  had  a  salary  proportioned  to  the  dignity  of  their 
functions,  and  to  the  rank  of  the  deities  whom  they 
served.  Their  salary  was  probably  paid  from  the  re- 
venue of  tbe  temples.  Those  revenues,  which  kept  the 
temples  io  repair,  and  defrayed  the  sacrificial  expences, 
were  very  considerable.  They  were  of  many  different 
kinds. 

A  great  part  of  tbe  sacred  revenues  arose  from  fines, 
which  individuals  were  condemned  to  pay  for  various 
ofiences;  fines,  of  wliioh  the  tenth  part  was  appro- 
priated to  Minerva  Folias,  and  the  fiftieth  to  the  other 
gods,  and  to  the  heroes  whose  names  their  tribes  bore. 
Besides,  if  tbe  Prytanes  did  not  hold  the  assemblies 
•onformably  with  the  laws,  they  wer^  obliged  to  pay 
a  fine  of  1000  drachms  to  the  goddess.  If  the  Proe- 
dri,  i.  e.  the  senators  whose  office  it  was  to  lay  before 
the  atisembly  the  matters  on  which  they  were  to  delibe- 
rate, did  not  discharge  that  duty  according  to  the  rules 
prescribed  to  them,  they  were  likewise  condemned  to  pay 
a.  fine,  which,  as  the  former,  was  applied  to  tbe  use  of 
Minerva.  By  these  fines  her  temple  must  have  been 
greatly  enriched. 

Besides  this  revenue,  which  was  the  common  pro- 
perty of  the  gods,  and  which  varied  according  to  the 
number  and  degrees  of  the  misdemeanours,  the  temples 
had  their  permanent  revenues  :  We  mean  the  produce 
of  lite  lands  which  were  consecrated  to  'the  deities. 
We  do  not  here  allude  to  the  lands 'consecrated  to  tho 
gfd%  which  M«c«  new  ito  be  cdliivattd:  such  «s  tbe 
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territory  of  Cirrha,  proscribed  by  a  solemn  decree  of  Aides. 
the  Amphictyoos  j  tbe  land  betwixt  Megara  and  At- 
tica, which  was  consecrated  to  the  goddesses  of  Elen* 
sis,  and  many  others.  We  would  speak  only  of  those 
which  were  cultivated,  the  fruits  of  which  enriched  tbe 
temples. 

There  were  likewise  lands  belonging  to  the  state,  tbe 
produce  of  which  was  destined  to  defray  the  expenceof 
the  sacrifices  which  were  ofiered  in  the  name  of  tbe  re- 
public. There  were  likewise  first  fruits  which  the  pub- 
lic officers  levied  on  all  lands,  for  the  nse  of  the  gods. 
All  these  enaoloments  made  a  part  of  the  revenue  of  tbe 
temples. 

The  gods,  besides  tbe  revenues  immediately  apper- 
taining to  their  temples,  had  certain  rights  which  were 
granted  them  by  particular  compact.  The  Lepreatse, 
for  instance,  were  obliged  to  pay  every  year  a  talent  to 
Olympian  Jupiter,  on  account  of  a  treaty  of  alliance 
which  they  made  with  the  Eleans  in  one  of  their  wars. 
The  inhabitants  of  Epidanrus,  to  obtain  leave  from 
the  Athenians  to  cut  down  olive-trees  for  statues, 
which  the  Pythian  priestess  had  commanded  them  to 
make,  engaged  to  send  deputies  every  year  to  Athens, 
to  offer  sacrifices  in  their  name  to  Minerva  and  to  Nep- 
tune. But  this  prerogative  was  rather  honorary  than 
lucrative. 

The  tenth  part  of  the  spoils  taken  in  war  was  like- 
wise the  property  of  Minerva.  *  Sacred  vessels  were 
bought  with  the  effects  of  the  30  tjrrants.  In  short, 
the  gods  were  profited  by  almost  every  public  accident. 
But  what  contributed  most  to  enrich  the  famous  tem- 
ples of  Greece,  was  the  money  which  was  constantly 
brought  to  them  by  individuals,  in  consequence  of 
vows  they  bad  made,  or  to  pay  for  sacrifices  which 
were  offered  in  their  names.  The  credulity  of  the 
people  was  an  inexhaustible  fund.  That  credulity  en- 
riched the  temples  of  Oelos  and  Eleusis,  and  supported 
the  magnificence  of  Delphi.  And  those  immense  trea- 
sures which  were  the  fruit  of  superstition,  were  often  a 
prey  to  avarice. 

These  revenues  were  not  deposited  with  the  priests; 
nor  did  they  expend  them.  A  moderate  salary  was  all 
iheir  gain  ;  and  to  offer  sacrifices  to  the  deities  whose 
ministers  they  were,  was  all  their  employment* 

It  is  very  probable  that  all  the  sacred  revenues  were 
paid  into  the  bands  of  officers  who  were  appointed  to 
receive  tliem,  and  who  were  to  give  an  account  of  the 
discharge  of  their  trust.  Nay,  we  cannot  doubt  of 
this,  after  reading  a  passage  in  Aristotle,  who,  speak- 
ing of  the  officers  of  the  temples,  expressly  mentions 
those  who  are  intrusted  with  the  money  appertaining  to 
tbe  gods.  Citizens,  without  doubt,  of  approved  inte- 
grity, were  chosen  to  this  office  ;  and  their  duty  must 
have  been,  to  keep  the  temples  in  repair  and  order,  and 
to  disburse  and  keep  an  account  of  the  ordinary  sacred 
expences. 

As  to  the  solemn  feasts,  which  were  incredibly  mag- 
nificent, such  as  the  feast  of  Bacchus,  and  the  Pana- 
thensea,  they  were  celebrated  at  the  expence  of  the 
choregus }  i.  e.  of  the  chief  of  the  choir  of  each  tribe  ; 
for  each  tribe  had  its  poet  and  its  musicians,  who  sung, 
emulating  each  other,  hymns  in  honour  of  the  deity* 
The  richest  citixens  were  appointed  cbiels  of  the  dif- 
ferent ohoirs- ;  and  as  their  office  was  very  expensive, 
to  indeoinffy  tfaem  in  some  desreci  tbe  choregus  of 
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tbe  VtctoriooB  tribe  bad  the  |irltilege  of  engniTiog  bis 
Dftffle  oo  tiie  tripod  which  that  tribe  iospended  to  the 
roof  of  the  temple.  This  office,  though  minoos,  wee 
eagerly  aoliGited  j  and  natarally,  in  a  republican  states 
It  led  to  hoBourSi  like  the  curule  dignity  at  Rome  \ 
Mid  it  greatly  tended  to  ingratiate  its  possessor  with  a 
peeple  who  were  more  affected  with  pleasures  than 
with  essential  services,  and  who,  consequently,  would 
BMre  higblj  esteem  a  profuse  chorrgus  than  a  ticto- 
rions  general. 

With  regard  to  the  fines,  which  were  in  the  whole,  d^ 
in  part,  the  property  of  Minerva  and  of  the  other  deities^ 
there  wete  at  Athens  public  treasurers  appointed  to  re- 
eeivt  them.  They  were  ten  in  number,  and  they  were 
nominated  by  lot.  They  were  called  Treasurers  ^the 
goddesSf  or  Receivers  of  the  saered  money.  That  money 
they  received  in  the  presence  of  the  senafte  $  and  they 
were  empowered  to  diminish  or  to  annihilate  the  fine,  if 
they  thought  it  unjust.  The  statue  of  Minenra,  that  of 
tkt  Victories,  and  the  other  invaluable  pledges  of  the 
doration  of  the  state,  were  deposited  with  tbem. 

The  treasury  in  which  the  money  consecrated  to  the 
gedi  was  kept,  was  in  the  citadel,  behind  the  temple 
nf  Minerva  Polias;  and  from  itsflitoation  it  was  termed 
Opiethodomus.  It  was  surrounded  wiih  a  double  wall. 
It  had  but  one  door,  the  key  of  which  was  kept  by  the 
Epistates,  or  chief  of  thePrytanes:  his  dignity  was 
very  considerable;  but  it  lasted  only  one  day.  In  this 
treasury  a  register  was  kept,  in  which  were  written 
the  names  of  all  those  who  Were  indebted  to  the  state  ; 
he  who  owed  the  smallest  fine  was  not  omitted.  If  the 
debtors  proved  insolvent,  they  were  prosecuted  with  ex- 
treme rigoor,  and  often  punished  with  a  cruelty  which 
religion  could  not  excuse  \  though  the  interest  of  the 
gods  was  the  motive,  or  rather  the  pretext.  The  sa- 
cred treasurers  held  a  considerable  rank  among  the  ma- 
gistrates who  received  the  public  finances.  Of  these 
magistrates  there  Were  many  kinds,  as  there  were  many 
sorts  of  revenues. 

The  Athenian  priests  did  not  compose  an  order  di- 
stinct and  separate  from  the  other  orders  of  the  state. 
They  did  not  form  a  body  united  by  particular  laws, 
under  a  chief  whose  authority  extended  to  all  bis  infe- 
riors. The  dignity  of  Sovereign  pontiff  was  unknown 
at  Athens ;  and  each  of  the  priests  served  his  particular 
temple,  unconnected  with  his  brethren.  The  temples, 
indeed,  of  the  principal  deities )  those  of  Minerva,  Tor 
instance,  of  Neptune,  of  Ceres,  and  of  Proserpine,  had 
many  ministers  \  and  in  each  of  them  a  chief  presided, 
who  had  the  title  of  High  PriesU  The  number  of  sub- 
altern ministers  was  in  proportion  to  the  rank  of  the 
deity  ;  but  the  priests  of  one  temple  were  altogether  a 
separate  society  from  those  of  another.  Thus  at  Athens 
there  was  a  great  number  of  high  priests,  because  many 
deities  were  worbhipped  there,  whose  service  required 
many  ministers.  The  power  of  each  priest  was  confined 
to  his  temple  \  and  there  was  no  sovereign  pontiff,  the 
minister  general  of  the  gods,  and  the  president  at  all  the 
feasts. 

It  naturally  follows  fi*om  this  account,  that  the  mi- 
nisters of  the  gods  at  Athens  were  not  judges  in  matters 
of  religion.  They  were  neither  authori2.ed  to  take 
cognizance  of  crimes  committed  against  the  deity,  nor 
to  punish  them.  Their  function  was  to  offer  sacrifices 
to  the  gods,   and  to  entreat    their  acceptance  of  the 
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adorations  of  the  people,  fiut  the  ponishm^nt  of  impie- 
ty, of  sacrilege,  of  the  profanation  of  mysteries,  and  of 
other  irreligious  crimes,  was  not  entrusted  to  their  zeal. 

The  priests  were  not  only  incapable  of  avenging 
crimes  against  religion  by  a  criminal  process  \  they 
even  could  not,  without  an  express  order  cither  from 
the  senate  or  the  people,  exercise  their  right  of  de- 
voting criminals  to  the  infernal  gods.  It  was  in  con- 
seqtience  of  a  civil  sentence  pronounced  against  Alci- 
biades,  that  the  Eumolpidse  launched  their  anathema 
against  him.  It  was  in  virtue  of  another  deciee  that 
they  revoked  their  imprecations,  when  his  countrymen 
wanted  his  service,  and  therefore  restored  him  to  their 
favour. 

Religions  causes,  according  to  M.  de  Bougainville, 
fell  under  the  jurisdiction  of  the  Heliastee. 

The  government,  though  often  altered,  continued 
pretty  much  on  the  plan  established  by  Solon. 

The  people  of  Athens  were  freemen,  sojourners,  or  People  di- 

slaves.   The  citizens,  called  in  Greek  Politau  were  ve-  "^^  "^^ 

II.  different 

ry  numerous;  but  what  may  seem  strange,  were  as  ma- ^^,  ^^^ 

ny  in  the  time  of  Cecrops  as  in  the  most  flourishing 
state    of  the   commonwealth,    hardly  ever  exceeding 
20,ooo*     It  was  Solon  who  decreed  that  none  should  be 
accounted  free  but  such  as  were  Athenians  both  by  fa- 
ther and  mother.     After  his  time  it  fell  into  desuetude, 
till  revived  by  Pericles  \  and  was  again  at  his  Instance 
repealed.   After  the  expulsion  of  the  30  tyrants,  Solon's 
law  was  restored.     A  person  born  of  a  stranger  was 
styled  Nothosj  a  bastard  ;  whereas  the  son  of  a  free  wo- 
man was  called  Cnesios^  i.  e.  kgitimate.    There  was  in 
Cynosarges  a  court  of  judicature,  to  which  causes  of  iU 
legitimacy  properly  belonged;    and   the    utmost  care 
was  taken  to  prevent  any  from  being  enrolled  Athe- 
nian citizens,  who  had  not  a  clear  title  thereto.     The 
citizens  were  divided  by  Cecrops  into  four  tribes  :  the 
first  called  Cecropes^  from  Cecrops ;  the  second,  Atk^ 
toekthtm^  from  a  king  of  that  name ;  the  third,  Actat\ 
from  Acteus,  another  king  of  Athens,  or  rather  from 
jfcte^   which  signifies  a  shore;   the  fourth,  Puraiid : 
these  names  were  altered  by  Cranaus,  and  again  by 
Erictbonius.     In  the  reign  of  Erictheus,  they  were 
again  chantved;  the  soldiers  were  called  Obiitat\  the 
craftsmen  Ergatat\  the  farmers  Georgoij  the  graziers 
and  shepherds  AigtcorAt :  in  this  state  they  were  when 
Solon  strttled  the  commonwealth,  and  appointed  the  se- 
nate to  be  composed  of  400,  lOO  out  of  each  tribe. 
Clysthenes  increased  the  number  of  the  tribes  to  ten ; 
and  made  the  senate  consist  of  500,  taking  50  out  of 
each  tribe.    In  succeeding  times,  two  other  tribes  were 
added.     Each  tribe  was  subdivided  into  its  Demoi  or 
wards  :  and  with  respect  to  these  it  was  that  Solon  in- 
stituted the  public  feasts  before- mentioned,  at  which 
sometimes  the  whole  tribe  assembled,  sometimes  several 
rwards,  and  sometimes  only  the  inhabitants  of  one  ward. 
The  second  sort  of  inhabitants  we  mentioned  were 
called  Meioicot,  i.  e.  sojourners ;  these  were  persons 
who  lived  always  at  Athens,  yet  were  not  admitted 
free  denizens  :  as  for  such  as  did  not  constantly  reside 
in  Athens,  they  were  styled  Xenoi;  i.  e.   strangers. 
The  sojourners  were  obliged  to  choose  out  of  the  citi- 
zens protectors,  who  were  styled  Patrons ;  they  paid 
services  to  the  state,  and  besides  these  an  annual  tribute 
of  f  2  drachms  for  every  man,  and  six  for  every  wo- 
man ;  but  such  as  had  sons,  and  paid  for  them,  were 
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exempted.    If  people  fell  to  povertyt  and  were  not 
able  to  pay  the  tribute,  they  were  seiied  by  the  tax- 
masters,  and  actually  sold  for  slaves  ^  which,  as  Dio- 
genes Laertius  tells  us,  was  the  fate  of  Xenocrates  the 
philosopher*     The  sojourners  in  Attica  were  onder  the 
same  law  as  those  in  Athens.     As  to  servants,  they 
were  freemen,  who  through  indigency  were  driven  to 
receive  wages,  and  while  they  were  in  this  state  had  no 
vote  in  the  assembly.     As  to  slaves,  they  were  abso- 
lutely the  property  of  their  masters,  and  as  such  were 
used  as  they  thought  fit :  They  were  forbidden  to  wear 
clothes,  or  to  cOt  their  hair  like  their  masters  j  and, 
which  is  indeed  amaiing,    Solon   prohibited   them  to 
love  boys,  as  if  that  had  been  honourable  :  They  were 
likewise  debarred  from  anointing  or  perfuming  them- 
selves, and  from  worshipping  certain  deities :  ^hey 
were  not  allowed  to  be  called  by  honourable  names  ; 
and  in  most  other  respects  were  used  like  dogs.     They 
stigmatized  them  at  their  pleasure,  that  is,  branded 
them  with  letters  in  the.  forehead  and  elsewhere.    How- 
ever, Theseus's  temple  was  allowed  them  as  a  sanctuary, 
whither,  if  they  were  exceedingly  ill  used,  they  might 
fly,  and  thereby  oblige  their  owners  to  let  them   be 
transferred  to  another  master.    In  this  and  many  other 
respects  the  Athenian  slaves  were  in  a  much  better  con- 
dition than  those  throughout  the  rest  of  Greece :  they 
were  permitted  to  get  estates  for  themselves,  giving  a 
small  premium  to  their  masters,  who  were  obliged  to 
make  them  free  if  they  could  pay  their  ransom  \  they 
likewise  obtained  the  same  favour  from  the  kindness  of 
their  masters,  or  for  having  rendered  military  services 
4o  the  states.     When  they  were  made  free,  they  were 
obliged  to  choose  patrons  j  and  had  likewise  the  privi- 
lege of  choosing  a  curator,  who,  in  case  their  patrons 
injured  them,  was  bound  to  defend  them. 
Geiieralas-     The  general  assembly  of  the  people,  which  Solon 
•embly  of    made  the  dernier  resort,  was  called  the  Ecclesta  ;  and 
the  people,  consisted  of  all  the  freemen  of  Athens,  excepting  such 
as  were  ^<f mot  or  infamous.    The  meetings  of  these  as- 
semblies were  either  ordinary  or  extraordinary.     The 
ordinary  were  such  as  were  appointed  by  law,  the  ex- 
traordinary such  as  necessity  required.     Of  the  first 
there  were  four  in  35  days.    In  the  first  assembly  they 
approved  or  rejected  magistrates,  heard  proposals  for 
the  public  good,  and  certain  causes.     In  the  second 
they  received  petitions,  and  heard  every  man^s  judge- 
ment on  the  matters  that  were  before  them.     In  the 
third  they  gave  audience  to  foreign  ambassadors.    The 
fourth  was  employed  altogether  in  affairs  relating  to 
the  gods  and  their  worship.     The  extraordinary  meet- 
ings were  appointed  by  the  magistrates  when  occasion 
required,  whereas  to  the  ordinary  assemblies  the  peo- 
ple came  of  their  own  accord.     The  first  were  held  ei- 
ther in  the  market-place,  in  the  Fnyx  a  place  near  the 
citadel,  or  in  the  theatre  of  Bacchus :  as  to  the  latter, 
the  magistrates  who  appointed  the  extraordinary  meet- 
ing appointed  also  the  place  where  it  should  be  held. 
If  any  sudden  tempest  rose,  or  any  eartliqnake  hap- 
pened, or  any  sign  notoriously  inauspicious  appeared, 
the  assembly  was  immediately  adjourned,  to  prevent  the 
people  from  apprehending  unhappy  consequences  from 
their  deliberations.     But  if  the  weather  was  fair  and 
serene,  and  nothing  happened  out  of  the  ordinary  course 
of  things,  they  proceeded  to  purify  the  place  where 
the  assembly  was  held,  which  was  done  by  sprinkling 
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it  round  with  the  blood  of  yonng  pigs ;  then  the  crier  Attica. 
made  a  solemn  prayer  for  the  prosperity  of  the  republic, '  v  "J 
and  that  heaven  wonld  bestow  a  happy  issue  on  their 
counsels  and  undertakings :  he  then  pronounced  a  bit* 
ter  eiecration  against  any  who  should  in  that  assembly 
propound  what  might  be  disadvantageous  to  the  state. 
Those  ceremonies  being  over,  they  proceeded  to  bosi* 
ness.  ^  ,g^ 

There  were  several  magistrates  who  had  the  oversee-  Metliod  of 
ing  and  regulating  these  assemblies.   These  were,  first, sinaftlnir 
the  Epistate,  or  president  of  (he  assembly,  who  was^'P'^^ 
chosen  by  lot  out  of  the  Proedri :  his  office  was  to  give 
the  signal  for  the  people^s  voting.     Next  to  him  were 
the  Prytanes,  i.  e.  a  committee  of  the  senate,  who  of 
course  were  present  on  this  occasion  :  by  their  order  a 
programma,  or  scheme  of  the  business  to  be  proposed 
at  the  assembly,  was  previously  set  up  in  some  poUie 
place,  that  every  man  might  know  what  bmioess  to 
apply  his  thoughts  to.    The  Proedri  were  nine  in  nom- 
ber,  appointed  by  lots  out  of  all  the  tribes  to  which  the 
Prytanes  did  not  belong :  they  had  the  right  of  pro* 
posing  to  the  people  what  they  were  to  deliberate  op- 
and  their  office  ended  with  the  assembly  j  there 


on 


sat  with  them  assessors,  who  were  to  take  care  that 
nothing  they  proposed  was  detrimental  to  the  common- 
wealth. The  first  step  to  business  was  the  crier^s  read- 
ing the  decree  of  the  senate  whereon  the  assembly  was 
to  deliberate  \  when  he  had  finished  this,  he  made  pro» 
clamation  in  these  words:  Who  of  the  men  above  $0 
will  make  an  oration  %  When  the  old  men  had  done 
speaking,  the  crier  made  proclamation  again  that  any 
Athenian  might  then  offer  his  sentiments,  whom  the 
law  allowed  so  to  do  ;  that  is,  all  such  as  were  above 
30  years  old,  and  were  not  infamous.  If  such  a  one 
rose  up  to  speak,  the  Prytanes  interposed,  and  bid  him 
he  silent  \  and  if  he  did  not  obey  them,  the  lictors  poll- 
ed him  down  by  force.  When  the  debates  were  over, 
the  president  permitted  the  people  to  vote  \  which  they 
did  by  casting  first  beans,  but  in  after  times  pebbles, 
into  certain  vessels :  these  were  counted,  and  then  it 
was  declared  that  the  decree  of  the  senate  was  either 
rejected  or  approved :  after  which,  the  Prytanes  dis- 
missed the  assembly.  1S7 

The  senate  was  instituted  by  Solon  to  prevent  thelheiesatc 
dangerous  consequences  of  leaving  the  supreme  power 
in  the  people.  At  the  time  of  his  institution,  it  was  to 
consist  of  400,  100  out  of  each  tribe ;  it  was  increased 
to  500,  when  the  tribes  were  augmented  to  10 ;  and 
when  they  came  to  1 2,  it  was  also  swelled  to  6oo. 
They  were  elected  by  lots  after  this  manner :  At  a  day 
appointed,  towards  the  close  of  the  year,  the  president 
of  each  tribe  gave  in  a  list  of  such  persons  belonging 
thereto,  as  were  fit  for  and  desired  to  appear  for  this 
dignity  :  these  names  were  engraven  on  tables  of  brass, 
and  a  number  of  beans  equal  to  the  number  of  the 
amonnt  of  them,  among  which  were  xoo  white  ones, 
put  into  a  vessel ;  and  then  the  names  of  the  candidates 
and  the  beans  were  drawn  one  by  one,  and  such  as 
were  drawn  by  the  white  beans  were  received  into  the 
senate.  After  the  senate  was  elected,  they  proceeded 
to  appoint  the  officers  who  were  to  preside  in  the  se-* 
nate  :  these  were  the  Prytanes  before  mentioned  \  and 
they  were  elected  thus :  The  names  of  the  ten  tribes 
were  thrown  into  one  vessel,  and  nine  black  beans  and 
a  white  one  into  another  vessel.  Theathe  names  of  the 
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tribes  were  dmwn  witb  the  beans.  The  tribe  to  which 
the  white  bean  answered,  presided  first }  and  the  rest 
Eccording  to  the  order  in  which  they  were  drawn. 

The  Prytanes,  while  the  senate  consisted  of  500, 
were  50  in  nnmber.  For  the  farther  aToiding  of  con* 
fusion,  therefore,  10  of  these  presided  a  week,  during 
which  space  they  were  called  Proedri\  and  out  of  these 
an  Epistate  or  .president  was  chosen,  whose  office  lasted 
but  one  day,  and  by  law  no  man  could  hold  it  more 
than  once ;  the  reason  of  this  was,  that  he  had  in  his 
custody  the  public  seal,  the  keys  of  the  citadel,  and  the 
charge  of  the  exchequer.  The  reader  most  distinguish 
between  the  Epistates  and  Proedri  last  mentioned,  and 
those  spoken  of  in  the  former  para^jpraph,  because,  though 
their  titles  were  the  same,  their  offices  were  perfectly  di- 
stinct. Tbe  senate  assembled  by  direction  of  the  I'ry- 
tanes  4>nee  erery  day,  excepting  festivals,  and  some- 
times oftener,  in  the  senate-house,  which  was  thence  call^ 
ed  Fryianeum* 

When  a  member  of  tbe  senate  made  a  motion  for  a 
ihfid,  new  law,  it  was  immediately  engraven  on  tablets,  that 
the  members  when  they  came  next  might  be  prepared 
to  speak  to  it.     At  the  subsequent  assembly  the  Epi- 
states opened  the  mattery  after  which  every  senator 
that  pleased  delivered  his  sentiments  \  then  any  of  the 
Prytanes  drew  up  the  decree,  and  repeated  it  aloud : 
after  which  they  proceeded  to  vote  \  and  if  there  was 
a  majority  of  white  beans,  then  it  became  psephtsma^ 
and  was  afterwards  propounded  to  tlie  people  :  if  they 
approved  it,  it  became  a  law  \  otherwise  it  was  of  no 
force  longer  than  the  senate  who  decreed  it  subsisted. 
The  power  of  the  senate  was  very  great  $  for  they  took 
the  account  of  magistrates  at  the  expiration  of  their  of- 
fices \  they  directed  the  provisions  made  for  poor  citi- 
zens out  of  tbe  public  treasure  \  tliey  bad  the  superiu- 
tendency  of  public  prisons,  and  a  power  of  punishing 
such  as  committed  acts  morally  evil,  though  not  prohi- 
bited by  any  law  ;  they  had  tbe  care  likewise  of  the 
fleet  \  and  besides  all  these  they  had  many  other  branches 
of  authority,  which   it  is  not  necessary  for  us  to  men- 
tioo.     Before  they  took  their  seats,  they  were  con- 
strained to  undergo  a  very  strict  examination,  wherein 
the  whole  course  of  their  lives  was  inquired  into  )  and 
if  tbe  least  slur  on  their  reputation  appeared,  they  were 
set  aside.     When  this  examination  was  over,  they  took 
an  oath,  whereby  they  bound  themselves  to  promote  in 
all-  their  counsels  the  public  good,  to  advise  nothing 
contrary  to  the  laws*,  and  to  execute  their  functions  ex- 
actly.    The  highest  fine  the  senate  could  impose  was 
500  drachms  :  if  they  thought  the  oflfender  deserved 
a  heavier  mulct,  they  then  transmitted  the  cause  to  the 
Thesmothetae,  who  punished  them  as  they  thought  fit. 
The  senators,  when  their  year  was  out,  gave  an  ac- 
rount   of    their  management  to  the  people  :  but  that 
they  might  have  the  less  to  do,  they  always  punished 
SQch  of  their  number  as  they  found  hail  offended  by 
expulsion  j   and  in  this  they  were  mighty  exact.     Yet 
an  expelled  senator  was  notwithstanding  eligible  to  any 
other  office,  tbe  most  trivial  omission  being  sufficient 
to  occasion  a  dismission  from  the  senatorial  dignity  ^ 
and  therefore,    when  the  tribes  chose   their  senators, 
they  also  chose  a  certain  number  of  subsidiaries,  out  of 
which,  when  a  senator  was  expelled,  another  was  sub- 
stitPuted  in  his  plaee.      Each   senator  was  allowed  a 
dracbm. every  day :  for  it  was  a  constant  rule  with,  the 
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Athenians,  that  the  public  ought  to  pay  for  erery  man*8  Aitiou 
time  >  and  therefore  such  of  the  poor  Athenians  as 
thought  fit  to  demand  it,  had  three  oboli  for  going  to 
the  assembly.  If  iluring  their  administration  any  ships 
of  war  were  built,  the  senators  had  crowns  decreed 
them  \  but  if  not,  they  were  forbid  to  sue  for  them. 

Next  to  the  senate  was  the  court  of  Areopagus  ^ 
for  a  description  of  which  see  that  article. 

The  chief  magistrates  of  Athens  were  Arcfaons,  and  Arclions^ 
inferior  to  them  tliere  were  many  others  ^  of  whom  itNomophyw 
will  be  necessary  to  mention  some.     In  the  first  place  ^^^^''  ^^ 
they  had  Nomophylaces,  who  were  also  styled  th€  eleven^ 
because  they  were  so  many  in  number,,  one  chosen 
out  of  each  tribe,  and  a. clerk  or  secretary  who  made 
up  the  eleventh.    Their  duty  it  was  to  look  to  the  exe- 
cution of  the  laws :  they  bad  authority  to  seize  robben 
and  other  capital  offenders  \  and  if  they  confessed,  to 
put  them  to  death.     Dr  Potter  thinks  they  resembled 
our  sheriffs.     The  Phylarchi  were  the  presidents  of  the 
Athenian  tribes  \  but  in  time  this  became  a  military 
title.     The  Pbilobasileus  was  an  officer  in  each  tribe, 
who  did  the  same  things  within  his  jurisdiction  as  the 
Basileus  did  with  respect  to  the  state.     Tbe  Demarchi 
were  the  principal  magistrates  in  wards.     The  Lexar- 
chi  were  six  in  nnmber,  and  were  bound  to  take  care 
that  the  people  came  duly  to  the  assemblies  ^  in  their 
custody  was  the  public  register  of  the  citizens  names. . 
They  had  under  them  Toxotse,  who  were  lictors  or 
bailifs  ^  tbey  were  sometimes  1000  in  number:  these 
men  were  necessary  :  but,  like  most  of  their  sort,  were 
in  a  manner  infamous,  as  may  be  gathered  firom  the 
comedies  of  Aristophanes  ^  they  were  generally  Scy- 
thians, raw-boned,  brawny  fellows,  ready  to  execute 
any   thing  they  were  commanded.      Tbe  Nomotbetss 
were  1000  in  number  \  their  business  was  to   watch 
over  and  inspect  into  the  laws.     There  were  two  sorts 
of  orators,  in  the  service  of  the  state.     Some  were  ap- 
pointed to  defend  an  old  law,  when  a  motion  was  made 
to  repeal 'it  \  these  had  their  fee  from  the  state,  but  the 
same  man  was  incapable  of  being  elected  twice.     Be« 
sides  these,  there  were  10  settled  orators  called  Rheto^ 
res^  elected  by  lot  \  their  business  was  to  plead  public 
causes  in  the  senate  house.   For  this  they  had  their  sta- 
ted fees  \  and  with  respecjt  to  their  qualifications,  the       j^i 
law  run  thus :   **  Let  no  one  be  a  public  orator  who  Laws  w- 
hath  struck  his  parents,  denied  them  maintenance,  ovfSP'^^^Z, 
shut  them  out  of  his  doors  j  who  hath  refused  to  serve®"***'*  * 
in  the  army  j  who  bath  thrown  away  his  shield  \  who 
hath  been  addicted  to  lewd  women,  notoriously  effe- 
minate, or  has  run  out  his  patrimony.    If  any  man  who 
has  been  guilty  of  these  crimes  dare  to  deliver  an  ora- 
tion, l£t  him  be  brought  to  trial  upon  tbe   spot.     Let 
an   orator   have  children   lawfully  begotten,   and    an 
estate  witbin^Attica  >  if  in  his  oration  he  talks  imperti- 
nently, makes  idle  repetitions,  affects  an  unbecoming 
raillery,  digresses  firom  the  point  in  question^  or,  after, 
the  assembly  is  over,  abuses  the  president,  let  tbe  Pro- 
edri fine  him  50  drachms  ;   and  if  that  is  not  thought 
enough,  let  him  be  brought  before  the  next  assembly . 
and  fined  again.** 

We  shall  conclude  this  draught  of  the  Athenian  go*  ^^„^*^f 
vernment  with   an  account  of  their  courts  of  justice, justice, 
which,  exclusive  of  the  Areopagus,  were  10  in.  num- 
ber )  four  had  cognizance  of  criminal,  and  six  of  civil 
causes.    These  16' courts  were  numbered  with:  tbe  10 

first 


254  ATT 

Attic«.  fiiat  letters  of  the  alphabet^  %tkd  were  thence  atyled, 
Aipha^  Beta^  Gamma^  &c.  When  an  Athenian  was 
at  leisure  to  hear  causes,  he  wrote  his  own  name,  that 
of  his  father,  and  the  ward  to  which  he  belonged,  up- 
on a  tablet)  this  he  presented  to  the  Thesmothetse, 
who  returned  it  again  to  him  with  another  tablet,  with 
the  letter  which  fell  to  his  lot  ^  then  be  went  to  the 
crier  of  the  court,  who  presented  him  a  sceptre,  and 
gave  him  admission.  When  the  canses  were  over,  every 
judge  went  and  delivered  his  sceptre  to  the  Prjtanes, 
and  received  a  stated  fee  ibr  every  cause  that  was  tried. 
But  this  was  intended  only  to  compensate  their  lofts  of 
time  ^  so  that  there  might  be  no  appearance  of  covetous- 
ness,  a  man  was  forbid  to  sit  in  two  courts  on  the  same 
dsy.  The  first  criminal  court  after  the  Areopagus  was 
that  of  the  EpAeia,  It  consisted  of  51  members,  all  up* 
wards  of  51  years  old.  Draco  gave  it  a  very  extensive 
jurisdiction  }  but  8olott  took  away  from  them  the  power 
of  judging  in  any  other  causes  than  those  of  manslaugh- 
ter, accidental  killing,  and  lying  in  wait  to  destroy :  the 
Basilens  entered  all  causes  in  this  court.  The  second 
criminal  court  was  called  Deiphintum^  because  it  was 
held  in  the  temple  of  Apollo  Delpbinins  \  it  had  cog- 
nizance of  such  murders  as  were  confessed  by  the  crimi- 
nal, but  at  the  same  time  justified  under  some  pretence 
or  other.  The  Prj/tanemn  was  the  third  criminal 
court*  ft  held  plea  of  such  cases  where  death  ensued 
from  inanimate  things }  causes  were  heard  here  with  the 
same  solemnity  as  in  other  courts  \  and  on  judgmeitt 
given,  the  thing,  whatever  it  was,  that  had  occasioned 
the  death  of  a  m^n,  was  thrown  out  of  the  territory  of 
Athens.  The  last  criminal  court  was  styled  Pkreatmn. 
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It  sal  in  a  place  ntw  the  sea  shore ',  and  each  pefseoa  AtUci 
were  brought  before  this  court  as  had  commitfeed  mnrdeva 
in  theilr  own  country  and  fled  to  Attica  ;  the  proceed* 
iogs  of  this  court  were  so  severe,  that  they  did  not  per- 
mit the  criminal  to  con^e  on  shore,  but  obliged  him  to 
plead  his  caose  in  his  vessel  >  and  if  he  was  found  goiltyi 
he  was  committed  to  the  mercy  of  the  winds  and  seas. 

Of  the  judicatures  for  bearing  civil  causes,  the  first 
was  the  Parabaaion^  so  cslled,  as  some  think,  beeauie 
in  it  no  matter  could  be  beard  if  the  cause  of  action 
was  above  one  drachm*  The  CdtVfOft,  or  new  court, 
Iras  the  second  tribunal.  The  third  was  styled  the 
court  of  Lycu9t  becaase  it  assembled  in  a  temple  dedi* 
cated  to  that  hero,  whose  statue,  represented  with  the 
face  of  a  wolf|  was  set  up  in  all  courts  of  justice.  The 
^rigWbn  was  so  called^  because  it  was  triangolar  in  its 
form.  The  court  Metidius  derived  its  appellation  from 
the  architect  who  built  it«  The  sixth  and  last  oonrt 
was  called  Helitta ;  it  was  by  far  the  greatest,  and  is 
generally  believ^  to  have  derived  its  name  ffom  the 
judges  sitting  in  the  open  air  exposed  to  the  sun.  All 
the  Athenians  who  were  free  citixens  were  allowed  by 
law  to  sit  in  these  courts  as  judges }  but  before  they 
took  their  seats  were  sworn  by  Apollo  Patrius,  Ceiesy 
anil  Jupiter  the  king,  that  they  would  decide  all  things 
righteously  and  according  to  Iftw,  where  there  was  aay 
law  to  guide  them  \  and  by  the  rules  of  natural  equity, 
where  there  was  none..  The  HelsBastic  court  consisted 
at  least  of  5O9  but  its  Usual  number  was  300,  judges ) 
when  causes  of  very  great  consequence  were  to  be  tried« 
1000  sat  therein)  and  now  and  then  the  judges  wect 
increased  to  1  JoOf  and  even  to  aooo. 


Attieif, 
Attila. 


Rome, 
vol.  ill. 
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ATTICU8,  Titus  Pomponius,  one  of  the  most 
honourable  men  in  ancient  Rome.  He  understood  the 
art  of  managing  himself  with  such  address,  that  with- 
out leaving  his  state  of  neutrality,  he  preserved  the 
esteem  and  afiection  of  all  parties.  His  strict  friendship 
with  Cicero  did  not  hinder  him  from  having  great  in- 
timacy with  Hortensius*  The  contests  at  fiome  be- 
fween  Cjnna^s  party  and  that)  of  Marius  induced  him 
to  go  to  Athens,  where  he  continued  for  a  long  time. 
He  was  very  fond  of  polite  learning,  and  kept  at  his 
house  several  librarians  and  readers.  He  might  have 
obtained  the  roost  considerable  posts  in  the  government  j 
but  chose  rather  not  to  meddle^  because  in  the  corrup- 
tion aud  Aiction  which  then  prevailed  he  could  not  dis- 
charge them  according  to  the  laws.  He  wrote  Annals. 
He  married  his  daughter  to  Agrippa  ^  and  attained  to 
the  age  of  77. 

ATTILA,  king  of  the  Huns,  sornamed  tAe  scourge 
of  God ^  lived  in  the  fifth  century.  He  may  he  ranked 
amongst  the  greatest  conquerors,  since  there  was  scarce- 
ly any  province  of  Europe  which  did  not  ft  el  the  weight 
of  his  victorious  arms. 

Attila  deduced  his  noble,  perhaps  his  regal,  de- 
scent from  the  ancient  Huns,  who  had  formerly  con- 
tended with  the  monarchs  of  China.  His  features,  ac- 
cording to  the  observation  of  a  Gothic  historian,  bore 
the  stamp  of  his  national  origin :  and  the  portrait  of 
Attila  exhibits  the  genuine  deformity  of  a  modern 
Calmock  \  a  large  head,  a  swarthy  complexion,  small 
deep-ieated  eyes^  a  flat  oofe,  a  few  hairs  in  the  pUoe 
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of  a  beard,  broad  shoulders,  and  a  short  square  body, 
of  nervous  strength,  though  of  a  disproportioned  form. 
The  haughty  step  and  demeanour  of  the  king  of  the 
Huns  expressed  the  consciousness  of  his  superiority 
above  the  rest  of  mankind  \  and  he  had  a  custom  of 
fiercing  rolling  bis  eyes,  as  if  he  wished  to  enjoy  the 
terror  which  he  inspired.  Yet  this  savage  hero  was 
not  inaccessible  to  pity  3  his  suppliant  enemies  might 
confide  in  tbe  assurance  of  peace  or  pardon  \  and  At- 
tila was  considered  by  his  subjects  as  a  just  and  indul- 
gent master.  He  delighted  in  war:  but  after  he  had 
ascended  the  throne  in  a  mature  age,  his  head,  rather 
than  his  hand,  achieved  the  conquest  of  the  north  \ 
and  the  fame  of  an  adventurous  soldier  was  u<iefu11y  ex- 
changed for  that  of  a  prudent  aud  successful  general. 
The  effects  of  personal  valour  are  so  inconsiderable, 
except  in  poetry  or  romance,  that  victory,  even  among 
barbarians,  must  depend  on  the  degree  of  skill,  witli 
which  the  passions  of  the  multitude  are  combined  and 
guided  for  the  service  of  a  single  man.  The  arts  of 
Attila  were  skilfully  adapted  to  the  character  of  his 
Age  snd  country.  It  was  natural  enough,  that  the 
Scythians  should  adore  with  peculiar  devotion,  the 
god  of  war;  but  as  they  were  incapable  of  forming 
either  an  abstract  idea,  or  a  corporeal  representation, 
they  worshipped  their  tutelar  deity  under  the  symbol  of 
an  iron  scimitar.  One  of  tbe  shepherds  of  the  Huns 
perceived,  that  a  heifer,  who  was  grazing,  had  wound- 
ed herself  in  tbe  foot ;  and  curiously  followed  tbe  track 
of  the  blood,  till  he  discovered,  among  tbe  long  grass, 
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tht  point  of  an  ancient  sword  \  which  he  dug  out  of 
the  ground,  and  presented  to  Attila.  Tbtt  magnami* 
RiooSy  or  rather  that  artful,  prince,  accepted  with  pi- 
nna gratitude,  thia  celestial  favour ;  and,  as  the  right- 
fal  possessor  of  the  swwrd  (^ Mars^  asserted  his  divine 
mnd  indefeasible  claim  to  the  dominion  of  the  earth.  If 
the  rites  of  Scytbia  were  practised  on  this  solemn  occa- 
aion,  a  loftv  altar,  or  rather  pile  of  faggots,  300  jards 
in  length  and  in  breadth,  was  raised  in  a  spacious 
plain  \  and  the  sword  of  Mars  was  placed  erect  on  the 
anmmit  of  this  rustic  aitar,  which  was  annually  conse- 
crated by  the  blood  of  sheep,  horses,  and  of  the  hon- 
dredth  captive.  Whether  human  sacrifices  formed  any 
part  of  the  worship  of  Attila,  or  whether  he  propitia* 
tad  the  god  of  war  with  the  victims  which  he  continu- 
atly  offered  in  the  field  of  battle,  the  favourite  of  Mars 
aoott  acquired  a  sacred  ebaraoter,  which  rendered  his 
conquests  more  easy  and  more  permanent;  and  the 
barbarian  princes  confessed,  in  the  language  of  devo-. 
tion  or  flattery,  that  they  could  not  presume  to  gaze 
with  a  steady  eye  mi  the  divine  majesty  of  the  king  of 
die  Hohs.  His  brother  Bleda,  who  reigned  over  a 
considerable  part  of  the  nation,  was  compelled  to  re- 
sign his  sceptre  and  his  life.  Yet  even  this  cruel  act 
was  attributed  to  a  supernatural  impulse  \  and  the  vt* 
gour  with  which  Attila  wieided  the  sword  of  Mars,  con- 
vinced the  world  that  it  had  been  reserved  alone  for  his 
invincible  arm.  But  the  extent  of  his  empire  alFords 
the  only  remaining  emdenee  of  the  number  aad  impor- 
tance of  his  victories}  and  the  Scythian  monarch,  how- 
ever ignorant  of  the  value  of  science  and  philosophy, 
might  perhaps  lament  that  his  illiterate  subjects  were 
destitute  of  the  art  which  could  perpetuate  the  memory 
of  hi :  exploits. 

If  a  line  of  separation  were  drawn  between  the  civi- 
lized and  the  savage  climates  of  the  globe  ;  between 
the  inhabitants  of  cities  who  cultivated  the  earth,  and 
the  hunters  and  shepherds  who  dwelt  in  tents ;  Attila 
might  aspire  to  the  title  of  supreme  and  sole  monarch 
of  the  Barbarians.  He  alone,  amoog  the  conquerors 
of  ancient  and  modern  times,  united  the  two  mighty 
kingdoms  of  Germany  and  8cythia :  and  those  vague 
appellations,  when  tbey  are  applied  to  his  reign,  may 
be  understood  wrth  an  extensive  latitude.  Thuringia, 
whtcb  stretched  beyond  Its  actual  limits  as  far  a«>  the 
I>anobe,  was  in  the  number  of  his  provinces :  be  in- 
terposed, with  the  weight  of  a  powerful  neighbour,  in 
the  domestic  affairs  of  the  Franks  \  and  one  of  his  lieu- 
tenants chastised,  and  almost  exterminated,  the  Bar- 
gundians  of  the  Rhine.  He  subdued  the  islands  of  the 
ocean,  the  kingdoms  of  Scandinavia,  encompassed  and 
divided  by  tlie  waters  of  the  Baltic  *,  and  the  Huns 
might  derive  a  tribute  of  furs  from  that  northern  re- 
gion, which  has  been  protected  from  all  other  conque- 
rors by  the  seventy  of  the  climate,  and  the  courage  of 
the  natrves.  Towards  the  east,  it  is  difficult  to  cir- 
cumscribe the  dominion  of  Attib  over  the  Scythian  de- 
serts :  yet  we  may  be  assured,  that  he  reigned  on  the 
banks  of  the  Volga  \  'that  the  king  of  the  Hons  was 
dreaded  not  only  as  a  -warrior  hot  as  a  niagician  ; 
tbat  be  insulted  and  vanquished  tbe  khan  of  the  fbrmt* 
daUe  <Seougen  \  and  that  he  aent  ambassadors  to  nego- 
date  an  equal  alliance  with  the  empire  of  China.  In 
the  proud  review  of  tlie  nations  who  acknowledged  the 
■Ofcieiguty  df  Atf 21a,  and  who  never  .cntertaioed  dcK . 


ring  his  lifetime  tbe  thought  of  a  revolt,  the  Gepiclse  Attila 
ana  the  Ostrogoths  were  distioguished  by  their  num-  H 
•  hers,  their  bravery,  and  the  personal  merit  of  their  Attorney. 
chiefs.  The  renowned  Ardaric  king  of  thft  Gepidae, 
was  the  faithful  and  sagacious  counsellor  of  the  mo- 
narch ;  who  esteemed  his  intrepid  genius,  whiUt  he  lo- 
ved the  tnild  and  discreet  virtues  of  the  noble  Walamir 
king  of  the  Ostrog6ths.  The  crowd  of  the  vulgar 
kings,  the  leaders  of  so  manv  martial  tribes,  who  served 
under  the  standard  of  Attila,  were  ranged  in  the  sub- 
missive order  of  guards  and  domestics  round  the  person 
of  their  master.  They  watched  his  nod  \  they  trembled 
at  bis  frown :  and  at  tbe  first  signal  of  his  will,  they  ex- 
ecuted without  murmur  or  hesitation  his  stem  and  ab- 
solute commands.  In  time  of  peace,  tbe  dependent 
princes,  with  their  national  troops,  attended  the  royal 
camp  in  regular  succession  ;  but  when  Attila  collected 
his  military  force,  he  was  able  to  bring  into  the  field  an 
army  of  five,  or,  according  to  another  account,  of  seven 
hundred  thousand  Barbarians. 

Th^  death  of  Attila  was  attended  with  singular  cir- 
cumstances. He  had  married  a  new  wife,  a  beautiful 
virgin  named  lidico.  His  nuptials  were  celebrated 
with  great  festivity,  at  bis  palace  beyond  the  Danube, 
and  he  retired  late  to  bed  oppressed  with  wine.  In 
the  night,  a  blood-vessel  burst  in  his  lungs,  which  suf- 
focated him.  The  bride  was  found  in  the  morning  sit- 
ting by  the  bedside,  lamenting  his  death  and  her  own 
danger.  The  body  of  Att»la  was  exposed  in  the  plain, 
while  the  Huns,  singing  funeral  songs  to  bis  praise, 
marched  round  it  in  martial  order.  The  body,  encUv- 
sed  in  three  coffins,  of  gold,  silver,  and  iron,  was  pri- 
vately interred  during  tbe  ^ight ;  and  to  prevent  the 
violation  of  his  remains  by  the  discovery  of  the  place 
where  he  was  buried,  all  tbe  captive  slaves  who  were 
employed  in  the  solemnity  were  barbarously  massacred. 
This  happened  about  the  year  453.  With  Attila  end- 
ed the  empire  of  the  Huns.  His  sons,  by  dissension 
and  civil  war,  mutually  destroyed  each  other,  or  were 
dispossessed  by  more  powerful  and  independent  chief- 
tains. 

For  a  farther  acceunt  of  his  exploits,  see  tbe  article 
Huns. 

ATTIRE,  in  hunting,  signifies  tbe  head  or  horns 
of  a  deer.  The  attire  of  a  stag,  if  perfect,  consist  of 
bur,  pearls,  beam,  gutters,  antler,  sur-antler,  royal,  sor- 
royal,  and  crotchets  ;  of  a  buck,  of  tbe  bor,  beam,  brow- 
antler,  advancer,  palm,  and  spellers. 

ATTITUDE,  \ii  P aiming  %ji^  Scuiptur^,  the gtmtvre 
of  a  figure  or  statue ;  or  it  is  such  a  disposition  of  their 
parts  as  serves  to  express  the  action  and  sentiments  of 
the  person  represented. 

ATTIUM,  in  Ancient  Geography f  a  promontory  on 
tbe  north-west  of  Corsica,  (Ptolemy).  It  still  retains 
some  traces  of  its  ancient  name,  being  now  called  Pun- 
ta  di  Acriuoio  (Cluverius).  . 

ATTLEBURY,  a  town  in  the  county  of  Norfolk 
in  England.     E.  Long.  o.  40.  N.  Lat.  52.  23. 

ATTOLLEN8,  in  AmOomyt  an  appellation  given 
to  several  muscles,  otherwise  called  fevatores  and  eletia^ 
iore$.     See  Akatomt,  Tables  of  the  Muscles. 

ATTORNEY  AT  I^w,  answers  to  the  Procorait.v 
or  Proctor  of  the  civilians  and  canonists :  And  he  i-^ 
one  who  is  pot  in  the  place,  stead,  or  turn,  of  an<»- 
ther,  to  manage  his  matters  of  law.     Formerly  evny 

suitor 


ATT 


C    256    ] 


ATT 


Attorney.  «uitor  WftS  obliged  to  appear  in  person,  to  prosecute  or 
defend  his  sait  (according  to  the  old  Gothic  constitu- 
tion), unless  by  special  licence  under  the  king^s  letters 
patent.  This  is  still  the  law  in  criminal  cases.  And 
an  idiot  cannot  to  this  day  appear  by  attorney,  but  in 
^rson  'y  for  he  hath  not  discretion  to  enable  him  to 
appoint  a  proper  substitute :  and  upon  his  being  brought 
before  the  court  in  so  defenceless  a  condition,  the  judges 
are  bound  to  take  care  of  his  interests,  and  they  shall 
admit  the  best  plea  in  his  behalf  that  any  one  present 
can  suggest.  But,  as  in  the  Roman  law,  cum  olim  in 
usujitissetf  alterius  nomine  agi  non  posse^  sed  quia  hoc 
^on  minimam  incommoditatem  habeiat^  cosperunt  homu 
nes  per  procuratores  litigare  ;  so,  with  us,  on  the  same 
principle  of  conrenience,  it  is  now  permitted  in  gene* 
ral,  by  divers  ancient  statutes,  whereof  the  first  is  sta* 
tute  West.  2.  c.  10.  that  attorneys  may  be  made  to 
prosecute  or  defend  any  action  in  the  absence  of  the 
parties  to  the  suit.  These  attorneys  are  now  formed 
into  a  regular  corps  \  they  are  admitted  to  the  execu- 
tion of  their  office  by  the  superior  courts  of  Westmin- 
ster hall  \  and  are  in  all  points  officers  of  the  respec- 
tive courts  in  which  they  are  admitted  \  and  as  they 
Jiave  many  privileges  on  account  of  their  attendance 
there,  so  they  are  peculiarly  subject  to  the  censure  and 
animadversion  of  the  judges.  No  man  can  practise  as 
an  attorney  in  any  of  those  courts,  but  such  as  is  ad- 
mitted and  sworn  an  attorney  of  that  particular  court : 
an  attorney  of  the  court  of  king's  bench  cannot  prac- 
tise in  the  court  of  common  pleas  \  nor  vice  versa. 
To  practise  in  the  court  of  chancery,  it  is  also  neces- 
sary to  be  admitted  a  solicitor  therein :  and  by  the  sta- 
tute 22  Geo.  II.  c.  46.  no  person  shall  act  as  an  attor- 
ney at  the  court  of  quarter-sessions^  but  such  as  has 
been  regularly  admitted  in  some  superior  court  of  re- 
cord. So  early  as  the  statute  4  Hen.  IV.  c.  18.  it 
was  enacted,  that  attorneys  should  be  examined  by  the 
judges,  and  none  admitted  but  such  as  were  virtuous, 
learned,  and  sworn  to  do  their  duty.  And  many  sub- 
sequent s.tatutes  have  laid  them  under  farther  regula- 
tions. 

Letter  of  attorney  pays  by  different  acts,  68.  By 
25  Geo.  III.  c.  80.  the  following  duties  are  to  be  paid 
by  every  solicitor,  attorney,  notary,  proctor,  agent, 
or  procurator,  viz.  for  every  warrant  to  prosecute  for 
a  debt  of  40s.  or  to  defend,  a  stamp  duty  of  2s.  6d. 
And  they  are  to  take  ont  certificates  annually  \  and 
if  resident  in  London,  Westminster,  the  bills  of  mor- 
tality, or  Edinburgh,  they  are  now  obliged  to  pay 
5I.  for  the  same  j  and  in  every  other  part  of  Great  Bri- 
tain, 3U  The  duties  are  under  the  management  of 
the  commissioners  of  "stamps  :  and  every  acting  solici- 
tor, and  other  persons  as  above,  shall  annually  deliver 
in  a  note  of  his  name  and  residence,  to  the  proper  offi- 
cer of  the  coort  in  which  he  practises  ^  the  entering 
officers  are  to  certify  notes  delivered,  and  issue  annual 
certificates,  stamped  as  above,  which  must  be  renewed 
ten  days  before  the  expiration*  Refusing  to  issue,  or 
improperly  issuing  certificates,  is  a  penalty  of  50U  and 
damages  to  the  party  ag^ieved.  Acting  without  a 
certificate,  or  giving  in  a  false  place  of  residence,  is 
a  penalty  of  50L  and  incapacity  to  sue  for  fees  due. 
A  stamped  memorandum  shall  be  given  to  the  proper 
officer,  of  the  names  of  the  parties  in  every  action  \ 
and  in  such  cases  as  used  tp  xeqoire  precipes.  Offioeirs 


who  receive  stamped  memorandums,  are  to  file  the  same,  Atttfrsey 
on  penalty  of  50I.  and  persons  not  acting  couformable       I 
to  this  act  forfeit  5I.  Att«ctk». 

'  Attobkmy- General^  is  a  great  officer  under  the 
king,  made  by  letters  patent.  It  is  his  place  to  exhibit 
informations,  and  prosecute  for  the  crown,  in  matters 
criminal  y  and  to  file  bills  in  the  exchequer,  for  any 
thing  concerning  the  king  in  inheritance  or  profitn  } 
and  others  may  bring  bills  against  the  king^s  attorney. 
His  proper  place  in  court,  upon  any  special  matters  of 
a  criminal  nature,  wherein  bis  attendance  is  required, 
is  under  the  judges  on  the  left  hand  of  the  clerk  of  the 
crown :  but  this  is  only  upon  solemn  and  extraordinary 
occasions  ^  for  usually  he  does  not  sit  here,  but  within 
the  bar  in  the  face  of  the  court. 

ATTOURNMENT,  or  Attornment,  in  Law,  a 
transfer  from  one  lord  to  another  of  the  homage  and 
service  a  tenant  makes }  or  that  acknowledgment  of 
duty  to  a  new  lord. 

ATTRACTION,  in  Naturai  Philosophy,  a  general 
term  used  to  denote  the  cause  by  which  bodies  tend  to- 
wards each  other,  and  cohere  till  separated  by  some 
other  power. 

The  principle  of  attraction,  in  the  Newtonian  sense 
of  it,  seems  to  have  been  first  surmised  by  Copernicus, 
^*  As  for  gravity,^'  says  Copernicus,  '*  I  consider  it  as 
nothing  more  than  a  certain  natural  appetence  (oppe^ 
tentia)  that  the  Creator  has  impressed  upon  all  the  parts 
of  matter,  in  order  to  their  uniting  or  coalescing  into  a 
globular  form,  for  their  better  preservation  j  and  it  is 
credible  that  the  same  power  is  also  inherent  in  the  sun 
and  moon,  atid  planets,  that  those  bodies  may  constantly 
retain  that  round  figure  in  which  we  behold  them.^^  De 
Rev,  Orb,  driest,  lib.  i.  cap.  9.  And  Kepler  calls  gra- 
vity a  corporeal  and  mutual  affection  between  similar 
bodies,  in  order  to  their  union.  Ast,  Nov,  in  Introd. 
And  he  pronounces  more  positively,  that  no  bodies 
whatsoever  were  absolutely  light,  but  only  relatively  so  \ 
and  consequently,  that  all  matter  was  subjected  to  the 
law  of  gravitation.     Ibid, 

The  first  in  this  country  who  adopted  the  notion  of 
attraction  was  Dr  Gilbert  in  his  book  De  Magnete  ; 
and  the  next  was  the  celebrated  Lord  Bacon,  ^01;.  Or^ 

fan,  lib.  ii.  aphor.  36.  45.  48.  Sylv,  cent.  i.  exp.  33. 
n  France  it  was  received  by  Fermat  and  Roberval  j 
and  in  Italy  by  Galileo  and  Borelli.  But  till  Sir  Isaac 
Newton  appeared,  this  principle  was  Tory  imperfectly 
defined  and  applied. 

It  must  be  observed,  that  though  this  great  author 
makes  use  of  the  word  attraction,  in  common  with  the 
school  philosophers  \  yet  be  very  studiously  distinguishes 
between  the  ideas.  The  ancient  attraction  was  sup- 
posed a  kind  of  quality,  inherent  in  certain  bodies 
themselves,  and  arising  firom  their  particular  or  specific 
forms.  The  Newtonian  attraction  is  a  more  indefinite 
principle  \  denoting  not  any  particular  kind  or  man* 
ner  of  action,  nor  the  physical  cause  of  such  action  ; 
but  only  a  tendency  in  the  general,  a  conatus  accedendi^ 
to  whatever  cause,  physical  or  metaphysical,  such  ef- 
fect be  owing,  whether  to  a  power  inherent  in  the 
bodies  themselves,  or  to  the  impulse  of  an  external 
agent.  Accordingly,  that  author,  in  his  Philosophy 
Nat,  Prin.  Math*  notes,  '*  that  be  uses  the  words 
attraction,  impulse,  and  propension  to  the  centre,  indif- 
ferently >  and  caations  the  reader  not  to  imagine  that 
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fmctton,  by  attraction  he  expresses  the  modus  of  the  actiooi  or 
the  efficient  cause  thereof,  as  if  there  were  any  proper 
powers  in  the  centres,  which  in  reality  are  only  ma- 
thematical points }  or  as  if  centres  could  attract,*' 
Lib.  !•  p.  5*  So  he  **  considers  centripetal  powers  as 
attractions,  thoogh,  physically  speaking,  it  were  per- 
haps more  just  to  call  them  impulses/'  H.  p.  147.  He 
adds,  *'  that  what  he  calls  attraction  may  possibly  be 
effected  by  impulse,  though  not  a  common  or  corporeal 
impulse,  or  after  some  other  manner  unknown  to  us.'' 
Optic,  p.  3*2. 

Attraction,  if  considered  as  a  quality  arising  from 
the  specific  forms  of  bodies,  ought,  together  with  sym- 
pathy, antipathy,  and  the  whole  tribe  of  occult  quali- 
ties, to  be  exploded.  But  wnen  we  have  set  these 
aside,  there  will  remain  innumerable  phenomena  of  na- 
ture, and  particularly  the  gravity  or  weight  of  bodies, 
or  their  tendency  to  a  centre,  which  argue  a  principle 
of  action  seemingly  distinct  frqm  impulse,  where  at 
least  there  is  no  sensible  impulsion  concerned.  Nay, 
what  is  more,  this  action  in  some  respects  differs  from 
all  impulsion  we  know  of)  impulse  being  always 
found  to  act  in  proportion  to  the  surfaces  of  bodies, 
whereas  gravity  acts  according  to  their  solid  content* 
and  consequently  must  arise  from  some  cause  that  pe* 
netrates  or  pervades  the  whole  substance  thereof.  This 
unknown  principle,  unknown  we  mean  in  respect  of  its 
cause,  for  its  phenomena  and  effects  are  most  obvious, 
with  all  the  species  and  modifications  thereof,  we  call 
attraciion  ;  which  is  a  general  name.  Under  which  all 
mutual  tendencies,  where  no  physical  impulse  appears, 
and  which  cannot  therefore  be  accounted  for  from  any 
known  laws  of  nature,  may  be  ranged. 

And  hence  arise  divers  particular  kinds  of  attrac- 
tion \  as,  Gravity^  Magnetism^  Electricity^  &c.  which 
are  so  many  different  principles  acting  by  different 
laws,  and  only  agreeing  in  this,  that  we  do  not  see  any 
physical  causes  thereof  >  but  that,  as  to  our  senses,  they 
may  really  arise  from  some  power  or  efficacy  in  such 
bodies,  whereby  they  are  enabled  to  act  even  upon  di- 
stant bodies,  though  our  reason  absolutely  disallows  of 
any  such  action. 

Attraction  may  be  divided,  with  respect  to  the  law 
it  observes,  into  two  kinds. 

X.  That  which  extends  to  a  sensible  distance.  Such 
are  the  attraction  of  gravity,  fonnd  in  all  bodies  \  and 
the  attraction  of  magnetism  and  electricity,  found  in 
particular  bodies.  The  several  laws  and  phenomena  of 
each,  see  under  their  respective  articles. 

The  attraction  of  gravity,  called  also  among  mathe- 
maticians the  centripetal  Jorce^  is  one  of  the  greatest 
and  nfost  universal  principles  in  all  nature.  We  see 
and  feel  it  operate  on  bodies  near  the  earth,  and  find 
by  observation  that  the  same  power  (i.  e.  a  power 
which  acts  in  the  same  manner,  and  by  the  same  rules, 
▼iz.  always  proportionably  to  the  quantities  of  matter, 
and  as  the  squares  of  the  distances  reciprocally)  does 
also  obtain  in  the  moon,  and  the  other  planets  primary 
and  secondary,  as  well  as  in  the  comets  \  and  even  that 
this  is  the  veij  power  whereby  tbey  are  all  retained  in 
their  orbits,  &c.  And  hence,  as  gravity  is  found  in 
all  the  bodies  which  come  under  our  observation,  it  is 
easily  inferred^  by  one  of  the  settled  rules  of  philoso- 
phizing, that  it  obtains  in  all  others :  and  as  it  is  found 
to  be  as  the  quantity  -of  matter  in  each  body,  it  must 
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be  in  eveiy  particle  thereof  5  and  hence  every  particle  Attraetioa. 
in  nature  is  proved  to  attract  every  other  particle,  &c. 
See  Attraction,  Astronomy  Index, 

From  this  attraction  arises  all  the  motion,  and  con- 
sequently all  the  mutation,  in  the  material  world.  By 
this  heavy  bodies  descend,  and  light  ones  ascend ;  by 
this  projectiles  are  directed,  vapours  and  exhalations  rise, 
and  rains,  &c.  fall.  By  this  rivers  glide,  the  air  presses^ 
the  ocean  swells,  &c.  In  effect,  the  motions  arising 
from  this  principle  make  the  subject  of  that  extensive 
branch  of  mathematics^  called  mechanics  or  statics^  with 
the  parts  or  appendages  thereof,  hydrostatics,  pneuma- 
tics, &c. 

2.  That  which  does  not  extend  to  sensible  distances* 
Such  is  found  to  obtain  in  the  minute  particles  where- 
of bodies  are  composed,  which  attract  each  other  at 
or  extremely  near  the  point  of  contact,  with  a  force 
much  superior  to  that  of  gravity,  hut  which  at  any 
distance  from  it  decreases  much  faster  than  the  power 
of  gravity.  This  power  a  late  ingenious  author  chooses 
to  call  the  attraction  ofcohemn^  as  being  that  whereby 
the  atoms  or  insensible  particles  of  bodies  are  united 
into  sensible  masses. 

This  latter  kind  of  attraction  owns  Sir  Isaac  New* 
ton  for  its  discoverer  ^  as  the  former  does  for  its  im- 
prover. The  laws  of  motion,  percussion,  &c  in  sen- 
sible bodies  under  various  circnmstances,  as  falling, 
projected,  &c.  ascertained  by  the  later  philosophers,  do 
not  reach  to  those  more  remote  intestine  motions  of 
the  component  particles  of  the  same  bodies,  whereon 
the  changes  of  the  texture,  colonic  properties,  &c.  of 
bodies  depend :  so  that  our  philosophy,  if  it  were  on- 
ly founded  on  the  principle  of  gravitation,  and  carried 
so  far  as  that  would  lead  us,  would  necessarily  be  very 
deficient. 

But  beside  the  common  liCws  of  sensible  masses,  the 
minute  parts  they  are  composed  of  are  found  subject 
to  some  others,  which  have  been  but  lately  taken  no- 
tice of,  and  are  even  yet  imperfectly  known.  Sir  Isaae 
Newton,  to  whose  happy  penetration  we  owe  the  hint^ 
contents  himself  to  establish  that  theite  are  such  mo- 
tions in  the  minima  natura^  and  tliat  they  flow  fironi 
certain  powers  or  forces,  not  reducible  to  any  of  those 
in  the  great  world.  In  virtue  of  these  powers,  he 
shows,  *'  That  the  small  particles  act  qn  one  another 
even  at  a  distance  \  and  that  many  of  the  phenomena 
of  nature  are  the  result  thereof.  .  Sensible  bodies,  we 
have  already  observed,  act  on  one  another  divers 
ways :  and  as  we  thus  perceive  the  tenor  and  cearse 
of  nature,  it  appears  highly  probable  that  there  may 
be  other  powers  of  the  like  kind ;  nature  being  yery 
nniform  and  consistent  with  herself.  Those  just  men- 
tioned reach  to  sensible  distances,  and  so  have  been 
observed  by  vnlgar  eyes  \  hut  there  may  be  others 
which  reach  to  such  small  distances  as  have  hitherto 
escaped  observation  ^  and  it  is  probable  eleetricity  may 
reacn  to  such  distances,  even  without  being  excited  by 
friction. 

The  great  author  just  mentioned  proceeds  to  confiim 
the  reality  of  these  suspicions  from  a  great  nnmber  of 
phenomena  and  experiments,  which  plainly  argue  snch 
powers  and  actions  between  the  particles,  e.  g.  of  salts 
and  water,  sulphuric  acid  and  water,  nitric  acid  and 
iron,  sulphuric  acid  and  nitre.  He  also  shows,  that 
these  powersi  &Ct  are  «nequallj  stroQg  between  difie* 
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AttTBction.  rent  bodies ;  stronger,  e.  g.  between  the  particles  of 
potash  and  those  of  nitric  acid  than  those  of  silver,  be- 
tween nitric  acid  and  zinc  than  iron,  between  iron  and 
copper  than  silver  or  mercury.  So  sulphuric  acid  acts 
on  water,  but  more  on  iron  or  copper,  &c. 

The'  other  experiments  which  countenance  the  exist- 
ence of  such  principle  of  attraction  in  the  particles  of 
matter  are  innumerable. 

These  actions,  in  virtue  whereof  the  particles  of  the 
bodies  above  mentioned  tend  towards  each  other,  the 
author  calls  by  a  general  indefinite  name  attraction ; 
which  is  equally  applicable  to  all  actions  whereby  di* 
stant  bodies  tend  towards  one  another,  whether  by  im- 
pulse or  by  any  other  more  latent  power :  and  from 
hence  he  accounts  for  an  infinity  of  phenomena,  other- 
wise inexplicable,  to  which  the  principle  of  gravity  is 
inadequate. 

*'  Thus  (adds  our  author)  will  nature  be  found  very 
conformable  to  herself  and  very  simple ;  performing 
all  the  great  motions  of  the  heavenly  bodies  by 
the  attractioh  of  gravity,  which  intercides  those  bo- 
dies, and  almost  all  the  small  ones  of  their  parts,  by 
some  other  attractive  power  dIflPused  through  the  par- 
ticles thereof.  Without  such  principles,  there  never 
would  have  been  any  motion  in  the  world ;  and  with- 
out the  continuance  thereof,  motion  wonld  soon  perish, 
there  being  otherwise  a  great  decrease  or  diminution 
thereof,  which  is  only  supplied  by  these  active  princi- 
ples. 

We  need  not  say  how  unjust  it  is  in  the  generality 
of  foreign  philosophers  to  declare  against  a  principle 
which  furnishes  so  beautiful  a  view,  for  no  other  reason 
but  because  they  cannot  conceive  how  one  body  should 
act  on  another  at  a  distance.  It  is  certain,  philosophy 
allows  of  no  action  but  what  is  by  immediate  contact 
and  impulsion  (for  how  can  a  body  exert  any  active 
power  there  where  it  does  not  exist  ?  to  suppose  this  of 
any  thing,  even  the  Supreme  Being  himself,  would  per- 
haps imply 'a  contradiction)  :  yet  we  see  effects  without 
seeing  any  such  impulse  -,  and  where  there  are  efiects, 
we  can  easily  infer  there  are  causes,  whether  we  see 
them  or  not.  But  a  man  may  consider  such  efiects 
without  entering  into  the  consideration  of  the  causes, 
as  indeed  it  seems  the  business  of  a  philosopher  to 
do  :  for  to  elkfclude  a  number  of  phenomena  which  we 
do  s^e,  xvill  be  to  leave  a  great  chasm  in  the  history 
of  nature )  and  to  argue  about  actions  which  we  do 
not  see,  will  l)e  to  build  castles  in  the  air.-— It  follows, 
therefore,  that  the  phenomena  of  attraction  are  matter 
of  physical  consideration,  and  as  such  entitled  to  a  share 
in  the  system  of  physics  \  but  that  the  causes  thereof 
will  only  become  so  when  they  become  sen^^ibfe,  i.  e. 
when  they  appear  t<j'be  the  eftect  of  some  other  higher 
causes  (for  a  cause  is  no  otherwise  seen  than  as  itself  is 
kn  effect,  so  that  the  first  cause  must  from  the  nature 
of  things  be  invisible)  :  we  are  therefore  at  liberty  to 
suppose  the  causes  of  attraction  what  we  please,  with- 
out any  injury  to  the  efiects.-— The  illustrious  author 
himself  seems  a  little  irresolute  as  to  the  causes  ;  incli^ 
fling  sometimes  to  attribute  gravity  to  the  action  of  an 
immaterial  cause  {Optics^  p.  343,  &c.)  and  sometimes 
to  that  of  a  material  one  (lb.  p.  325.). 

In  his  philosophy,  the  research  into  causes  is  the  last 
thing,  and  never  comes  under  consideration  till  the 
Iftws  and  phenomena  of  the  efi^ct  be'settled  )  it  ^ being 


to  these  phenomena  that  the  cause  is  to  be  accommo-  Attnetioi 
dated.     The  cause  even  of  any,  the  grossest  and  most        | 
sensible  action,  is  not  adequately  known.     How  im-  Attrihvte 
pulse  or  percussion  itself  produces  its  efiects,  i.  e«  bow 
motion  is  communicated  by  body  to  body,  confooDds 
the  deepest  philosophers ;  yet  is  impulse  received  not 
only  into  philosophy,  but  into  mathematics  :    and  ac- 
cordingly the  laws  and  phenomena  of  its  efiects  make 
the  greatest  part  of  common  mechanics. 

The  other  species  of  attraction,  therefore,  in  which 
no  impulse  is  remarkable,  when  their  phenomena  are 
sufilciently  ascertained,  have  the  same  title  to  be  pro- 
moted from  physical  to  mathematical  consideration  ^  and 
this  without  anv  previous  inquiry  into  their  causes,  which 
our  conceptions  may  not  be  proportionate  to  :  let  their 
causes  be  occult,  as  all  causes  strictly  speaking  are,  so 
that  their  efiects,  which  alone  immediately  concern  ns, 
be  but  apparent. 

Our  great  philosopher,  then,  far  from  adnlterating 
science  with  any  thing  foreign  or  metaphysical,  as  many 
have  reproached  him  with  doing,  has  the  glory  of  ha- 
ving thrown  every  thing  of  this  kind  out  of  his  system, 
and  of  having  opened  a  new  source  of  sublimer  mpcha- 
Tiics,  which  duly  cultivated  might  be  of  infinitely  great- 
er extent  than  all  the  mechanics  yet  known.  It  is 
lience  alone  we  must  expect  to  learn  the  manner  of  the 
changes,  productions,  generations,  corruptions,  &c.  of 
natnral  things ;  with  all  that  scene  of  wonders  opened 
to  us  by  the  operations  of  chemistry. 

Some  of  our  own  countrymen  have  prosecuted  the 
discovery  with  laudable  zeal :  DrKeill  particularly  has 
endeavoured  to  deduce  some  of  the  laws  of  this  new 
action,  and  applied  them  to  solve  divers  of  the  more 
general  phenomena  of  bodies,  as  cohesion,  fluidity, 
elasticity,  softness,  fermentation,  coagulation,  &c.;  and 
t>r  Frcind,  seconding  him,  has  made  a  further  applica- 
tion of  the  same  principles,  to  account  at  once  for 
almost  all  the  phenomena  that  chemistry  presents :  so 
that  some  philosophers  are  inclined  to  think  that  the 
new  mechanics  should  seem  already  raised  to  a  com- 
plete science,  and  that  nothing  now  can  occur  but  what 
we  have  an  immediate  solution  of  from  the  attractive 
force. 

But  this  seems  a  little  too  precipitate  :  A  principle 
so  fertile  should  have  been  further  explored.  Attrac- 
tion in  the  gross  ib  so  complex  a  thing,  that  it  may 
solve  a  thousand  difierent  phenomena  alike.  The  no- 
tion is  but  one  degree  more  simple  and  precise  than 
action  itself  ^  and,  till  more  of  its  properties  are  ascer- 
tained, it  were  better  to  apply  it  less  and  study  it 
more.  It  may  be  added,  that  some  of  Sir  Ibaac  New- 
ton^s  followers  have  been'  charged  with  falling  into  that 
error  which  he  industriously  avoided,  viz.  of  considering 
attraction  as  a  cause  or  active  property  in  bodies,  not 
ttierely  as  a  phenomenon  or  effect. 

For  an  account  of  the  mathematical  laws  of  attrac- 
tion, see  Attraction,  Supplement. 

A  TTR ACTIO y  of  Mountains.     See  M ounta  ins. 

Elective  ArTnACTjos.    See  Chemistry  Index. 

ATTREBATII.    See  Atrebatii. 

ATTRIBUTE,  In  a  general  sense,  that  which 
agrees  with  some  person  or  thing ;  or  a  quality  deter- 
mining something  to  be  after  a  certain  manner.  Thus 
understanding  is  an  attribute  of  mind,  and  extension 
an  attribute  of  body.    That  attribute  which  the  mind 
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triWie  eooceives  as  Ae  fonndiitloa  of  all  the  rest,  is  called  its 
■  essential  attribute  ;  tlius  extension  is  by  some,  and  soli* 
ditj  bj  others,  esteemed  the  essential  attribute  of  body 
or  matter. 

ATTRIBUTES,  in  theology^  the  several  qaalities 
or  perfections  of  the  Divine  nature. 

Attributes,  in  Logic^  are  the  predicates  of  any 
subject,  or  what  may  be  affirmed  or  denied  of  any 
thing. 

Attributes,  in  Painting  and  Sculpture^  are  sym- 
hoh  added  to  several  figui^s,  to  intimate  their  parti- 
cular office  and  character.  Thus  the  eagle  is  an  attri- 
bute of  Jupiter  5  a  peacock,  of  Juno  3  a  cad  nee,  of 
Mercury  >  a  plub,  of  Hercules  $  and  a  palm,  of  Vic- 
tory. 

ATTRIBUTIVES,  in  Grammar,  are  wprds  whic^h 
.mrestgpi^cpuit  of  attributes  j  and  thus  include  adjectives  ^ 
irerbs,  and  particles,  which  are  attributes  of  substances; 
and  adverbs,  which  denote  the  attributes  only  of  attri* 
botes.     Mr  Harris,  who  has  introduced  this  distribu- 
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AVADOUTAS,   a  sect  of  Indian  Bramins,   who  Avadoutfti 
in  austerity  surpass  all  the  rest.  The  other  sects  retain         || 
earthen  vessels  for  holding  their  provisions,  and  a  stick  Atibentun. 
to  lean  on  y  but  none  of  these  are  used  by  the  Avadou- 
tas  \  they  only  cover  their  nakedness  with  a  piece  of 
cloth  \  and  some  of  them  lay  even  that  aside,  and  go 
stark  naked,  besmearing  their  bodies'  with  cow-dung. 
When    hungry,   some    go   into  houses,    and,    without 
speaking,   hold  out    their  hand  \   eating    on  the  spot 
whatever  is  given  them.     Others  retire  to  the  sides 
of  holy  rivers,  and  there   expect  the  peasants  to  bring 
them  provisions,    which    they  generally  do  very  libe- 
rally. 

AVAIL  OF  Mareiage,  in  Scots  Law,  that  casualty 
in  wardholding,  by  which  the  superior  was  entitled  to 
a  certain  sum  from  bis  vassal,  upon  his  attaining  the 
age  of  puberty,  as  the  value  or  avail  of  his  tocher. 

AVALANCHES,  a  name  given  to  prodigious  snow- 
balls that  frequently  roll  down  the  mountains  in  Savoy^ 
particularly  Mount  Blanc,  to  the  extreme  danger  of 


tioo  of  words,  denominates  tlie  former  attributives  of    such  adventurous  travellers  as  attempt  to  ascend  those 


ike  first  order^  and  the  latter  attributives  (fthe  second 
9rder. 

ATTRITION,  the  rubbing  or  striking  of  bodies 
one  affaiiiat  another,  so  aa  to  throiie  off  some  of  their  sii- 
p«rficia)  particles. 

ATUR^,  .an  ancient  town  in  the  district  of  Novem- 
fopolana  in  AquitiMaia,  on  the  river  Aturus  j  now  Aire 
in  Gascony,  on  the  Adour.  £•  Lofig.  0.  3,  N.  Lat. 
43.  40. 

ATWOOD,  George,  a  mathematician  and  mecha- 
nician.   See  Supplement.  . 

AVA,  a  kingdom  of  Asia,  in  the  peninsula  beyond 
the  Ganges.  The  king  is  very  powerful,  his  dominions 
being  bounded  by  Bengal  and  the  sea  on  the  west,  Siam 
on  the  sooth,  Tonqoip  and  Cochin  China  on  the  east, 
and  by  Tibet  and  China  on  the  north.  Several  large 
rivers  run  through  this  country,  which  annually  over- 
low  their  banks  like  the  Nile,  and  thus  render  it  ex- 
tremely fertile.  Here  are  mines  of  lead  and  copper, 
together  with  some  of  gold  and  silver,  besides  large 
quantities  of  the  finest  oriental  rubies,  sapphires,  eme- 
ralds, &c.    See  Asia,  N^8i,  ficc. 

AvA,  formerly  the  metropolis  of  the  kingdom  of  the 
same  nanoe,  is  situated  in  fL.  Long.  9$.  30.  N.  Lat. 
il.  o.  It  is  pretty  large  ^  the  houses  built  with  timber 
or  bamboo  canes,  with  thatched  roofs,  and  floors  made 
of  teak  plank  or  split  bamboo.  The  streets  are  very 
straight,  with  rows  of  trees  planted  00  each  side.  The 
king^s  palace  is  an  exact  quadrangle,  each  side  of 
which  is  8oo  paces,  and  is  surrounded  with  a  brick 
wall ;  but  the  palace  itself  is  of  stone.  It  has  four 
gates :  the  golden  gate,  through  which  all  ambassadors 
enter ;  the  gate  of  justice,  through  which  the  people 
bring  petitions,  accusations,  or  complaints  j  the  gate  of 
grace,  through  which  those  pass  who  have  received  any 
favours,  or  bave  been  acquitted  of  crimes  laid  to  their 
charge*,  and  the  gate  of  state,  through  which  his 
majesty  himself  passes  when  he  shows  himself  to  the 
people. 

AvA  AVA,  a  plant  so  called  by  the  inhabitants  of  O- 
taheite,  in  the  South  sea,  from  the  leaves  of  which  they 
ezptess  an  intoxicating  juice.  Jt  is  drunk  very  freely  by 
the  chiefs  and  other  considerable  persons,  who  vie  witli 
jeaeh  other  in  drinking  the  greatest  number  of  draughts. 


stupendous  heights.  Some  of  the  avalanches  are  about 
200  feet  diameter^  being  fragments  of  the  ice-recks 
which  break  by  their  own  weight  from  the  tops  of  the 
precipices.     See  Mount  Blasc, 

AVALON,  a  small  but  ancient  city  of  France,  in 
the  department  of  the  Vonne,  and  containing  4200  in- 
habitants in  18 15.     £.  Long.  3.  50.  N.  Lat.  47.  48. 

AVANIA,  in  the  Turkish  legislature,  a  fine  for 
crimes  and  on  deaths,  paid  to  the  governor  of  the  place; 
In  the  places  wherein  several  nations  live  together  un« 
der  a  Turkish  governor,  he  takes  this  profitable  method 
of  punishing  all  crimes  among  the  Christians  or  Jews* 
unless  it  be  the  murder  of  a  Turk. 

AVARICUM,  an  ancient  town  of  the  Bituriges  in 
Gallia  Celtica,  situated  on  the  rivulet  Avara,  in  a  very 
fertile  soil  (Caesar.)  Now  Bourges,  in  Berry.  £.  Long. 
2.  30.  N.  Lat.  47.  10. 

AVAST,  in  the  sea  language,  a  term  requiring  to 
stop  or  to  stay. 

AVAUNCHERS,  among  hunters,  the  second  branch- 
es of  a  deer's  horns. 

AUB  AGN£,  a  town  of  Provence  in  France,  situated 
on  the  river  Veaune,  on  the  road  from  Marseilles  to 
Toulon.  The  states  formerly  held  their  session  at  this 
place.     E.  Long.  5.  52.  N.  Lat.  43.  17. 

AUBAINE,  in  the  old  customs  of  France,  a  right 
vested  in  the  king,  by  virtue  of  which  he  claimed  the 
inheritance  of  all  foreigners  that  died  within  his  domi- 
nions, notwitlif  tanding  of  any  testament  the  deceased 
could  make.  An  ambassador  was  not  subject  to  the 
right  of  aubaine  j  and  the  Swiss,  Savoyards,  Scots,  and 
Portuguese  were  also  exempted.  This  ancient  privi- 
lege of  the  crown  was  abolished  in  1819. 

AUBE,  a  department  in  the  east  of  France,  compre- 
hending part  of  the  ancient  Champagne.  It  contains 
305  square  leagues,  and  had  a  population  of  238,819 
in  181 5.     Troyes  is  the  chief  town. 

AUBENAS,  a  town  of  France,  in  the  department 
of  Ardeche,  situated  on  the  river  Ardeche,  at  the  foot 
of  the  mountains  called  the  Cevennes,  £.  Long.  4.  32. 
N.  Lat.  44.  40. 

AUBENTON,  a  town  of  France,  in  the  department 
of  Aisne,  situated  on  the  river  Aube.  £.  Long.  4.  25. 
N.  Lat.  49.  51. 
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AttbeUrre      AUBETERRE,  ft  town  of  France^  in  the  Angq- 
1        moisy  on  the  river  Dronne.     £.  Long,  o.  xo.  N.  Lat. 

AUBIGNE,  a  town  of  France,  in  the  department 
of  Cher,  sitnated  on  the  river  Verre,  in  a  flat  and 
agreeable  coantrj.  It  is  surrounded  with  high  strong 
walls,  wide  ditches,  and  high  counterscarps.  The 
castle  is  within  'the  town,  and  is  very  handsoifte. 
E.  Long.  2.  20.  N.  Lat.  47.  29. 

AUBIN  Du  COMIER,  a  town  of  France,  in  the  de- 
partment of  Isle  and  Vilaine.  W.  Long,  1. 15.  N.  Lat« 
48.  15. 

AuBiN,  in  Horsemanships  a  broken  kind  of  gait,  be- 
tween an  amble  and  a  gallop,  ac<iounted  a  defect. 

AUBONNE,  a  town  of  Switzerland,  in  the  can- 
ton of  Bern.  £.  Long.  5.  54.  N.  Lat.  46.  30.  It 
is  situated  near  a  river  of  the  same  name,  seven  miles 
north  of  the  lake  of  Geneva,  upon  an  eminence  which 
has  a  gentle  declivity,  at  the  foot  of  which  runs  the 
river  with  an  impetuous  torrent.  The  town  is  built  in 
the  form  of  an  amphitheatre  ^  on  the  upper  part  of 
which  stands  a  very  handsome  castle  with  a  fine  court, 
and  a  portico  supported  by  pillars  of  a  single  stone 
each  \  above  there  is  a  covered  gallery  that  runs  round 
the  courts  and  as  the  castle  stands  high,  there  is  a  most 
delightful  prospect,  not  only  of  the  town  and  neigh- 
bouring fields,  but  of  the  whole  lake  of  Geneva  and 
the  land  that  surrounds  it.  At  Thonen,  in  Savoy,  on 
the  other  side  of  the  lake,  is  a  town  covered  with  tin, 
which  makes  a  glittering  appearance  when  the  sun  is  in 
a  certain  position  \  and  the  castle  of  Aubonne  has  like- 
wise a  tower  of  the  same  kind,  which  at  certain  hours 
makes  a  similar  appearance  to  the  Savoyards.  The 
bailiage  of  Aubonne  •  contains  several  villages,  which 
are  mostly  at  the  foot  of  the  mountain  Jura.  In  one 
part  of  this  mountain  there  is  a  very  deep  cave,  where- 
in those  that  go  down  find  a  natural  and  perpetual  ice- 
house. At  the  bottom  is  heard  a  great  noise  like  that 
of  a  subterraneous  river,  which  is  supposed  to  be  that 
of  the  river  Aubonne,  because  it  first  appears,  with  se- 
▼eral  sources,  about  100  paces  from  the  foot  of  that 
mountain. 

AUBREY,  JoHK,  a  famous  English  antiquary,  de- 
scended from  an  ancient  family  in  Wiltshire,  was  bom 
in  i6a6.  He  made  the  history  and  antiquities  of 
England  his  peculiar  study  and  delight  j  and  contri- 
buted considerable  assistance  to  the  famous  MonasHcon 
Anglicanum,  .  He  succeeded  to  several  good  estates  \ 
but  law-suits  and  other  misfortunes  consumed  them  all, 
•0  that  he  was  reduced  to  absolute  want.  In  this  ex- 
tremity he  found  a  valuable  benefactress  in  the  Lady 
Long  of  Dray  cot  in  Wilts,  who  gave  him  an  apart- 
ment in  her  bouse,  and  supported  him  to  his  death, 
wKich  happened  about  the  year  1700.  He  was  a  man 
of  considerable  ability,  learning,  and  application,  a 
good  Latin  poet,  an  excellent  naturalist,  but  somewhat 
credulous,  and  tinctured  with  superstition.  He  left 
many  works  behind  him.  He  wrote,  i.  Miscellanies. 
%,  A  Perambulation  of  the  county  of  Surry,  in  five 
volumes,  octavo.  3.  The  Life  of  Mr  Hobbes  of 
Malmsbnry.  4.  Monumenta  BritannicOj  or  a  discourse 
concerning  Stoneheoge,  and  Roll  Rich  stones  in  Ox- 
fordshire. 5.  Architectonica  Sacra  ;  and  several  other 
works  still  in  manuscript. 
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AUBURN,  a  market-town  of  Wiltshire,  in  Eng-   Aobin 
land.    W.  Long.  1.  20.  N.  Lat.  53.  20.  | 

AUBUS80N,  a  small  town  of  France,  io  the  pro-  AadicBcc. 
▼ince  of  LaMarche,  and  the  government  of  the  Lyon- 
nois,  now  the  department  of  Creuse.  Its  situation  i» 
very  irregular,  on  the  river  Creuse,  in  a  bottom  sur- 
rounded with  rocks  and  mountains.  A  manufacture 
of  tapestry  is  carried  on  here,  and  the  town  contained 
a  population  of  3520  souls  in  1815.  E.  Long,  a*  15* 
N.  Lat.  45.  58. 

AUCAUGREL,  the  capital  of  the  kingdom  of 
Adel  in  Afirica,  seated  on  a  monntain.  £.  Long.  44* 
95.  N.  Lat.  9.  10. 

AUCH,  a  city  of  France,  the  capital  of  the  coun- 
ty of  Armagnac,  now  the  department  of  Gers,  and  the 
lietropolis  of  all  Gascony.  The  archbishop  formerly  - 
assumed  the  title  of  primate  of  Aqnitain.  It  lies  on  tm 
summit  and  declivity  of  a  very  steep  hill,  which  is  sup- 
rounded  by  other  hills  that  rise  at  a  small  distance;  and 
through  the  vale  below  runs  a  rivulet,  called  the  Gers^ 
The  inhabitants  amount  to  8800 ;  the  buildings  are  mo^- 
dem  and  elegant)  the  streets,  though  in  general  narrow, 
yet  are  clean  and  well  paved.  In  the  centre  of  the 
city  stands  the  cathedral,  which  is  one  of  the  most  mag- 
nificent in  France,  both  as  to  its  construction  and  the 
internal  decerations.  The  painted  windows  are  only 
inferior  to  those  of  Gouda  in  Holland.  The  chapels 
are  of  equal  beauty,  and  ornamented  at  a  prodigious 
expence.  The  revenues  of  the  see  of  Aucfa  amounted 
formerly  to  three  hundred  thousand  livres  per  annum. 
It  contains  manufactures  of  serge  and  the  coarse  wool- 
lens called  harat;  there  are  also  tanneries,  and  the  en- 
virons are  noted  for  producing  the  excellent  pear  called 
bon  Chretien, 

AUCTION,  a  kind  of  public  sale,  very  much  in 
use  for  household  goods,  books,  plate,  &c.  By  thit 
method  of  sale  the  highest  bidder  is  always  the  buyer. 
This  was  originally  a  kind  of  sale  among  the  ancient 
Romans,  performed  by  the  public  crier  sub  hasta^  i.  e. 
under  a  spear  stuck  up  on  that  occasion,  and  by  some 
magistrate,  who  made  good  the  sale  by  delivery  of  the 
goods. 

AUDEANISM,  the  same  with  anthropom«rphisra» 
See  Anthropomorphites. 

AUDEUS,  the  chief  of  the  Aodeans,  obtained 
the  name  of  a  heretic,  and  the  punishment  of  ba- 
nishment, for  celebrating  Easter  in  the  manner  of 
the  Jews,  and  attributing  a  human  form  fee  the  Dei- 
ty. He  died  in  the  country  of  the  Goths,  about  the 
year  370. 

AUDIENCE  given  to  ambassadors,  a  oetemony 
observed  in  courts  at  the  admission  of  ambassadors  or 
public  ministers  to  a  hearing. 

In  England,  audience  is  given  to  ambassadors  in  the 
presence  chambers  \  to  envoys  and  residents,  in  a  gal- 
lery, eloset,  or  in  any  place  where  the  king  happens  t» 
be.  Upon  being  admitted,  as  is  the  cuetom  of  all 
courts,  they  make  three  bows)  after  which  they  cover 
and  sit  down  \  but  not  before  the  king  is  covered  and 
sat  down,  and  has  given  them  the  sign  to  put  on  their 
bats.  When  the  king  does  not  care  to  have  them  co- 
vered, and  sit,  he  himself  stands  uncovered  v  which  i» 
taken  as  a  slight.  At  Constantinople,  ministeia  nsual* 
ly  have  audience  of  the  prime  vizier. 

AUDISKCE 
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AUDIEKCE  Is  a^so  the  name  of  a  court  of  justice 
established  in  the  West  Indies  by  tbe  Spaniards,  an- 
swering in  effect  to  the  parliament  in  France.  These 
courts  take  in  several  provinces,  called  also  audten" 
eeSf  from  the  name  of  the  tribunal  to  which  they  be- 
long. 

AuDlEKCE  is  also  the  name  of  an  ecclesiastical  court 
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flesh,  drink  wine,  bathe,  marry,  traflic,  poesett  estates^  Auditom* 
bear  magistracy,  and  the  like^  all  which  thinffs  were        J 
forbidden  to  the  elect*     The.  auditors  were  obliged  to    ^"<1^"- 
maintain  the  elect,  and  kneeled  down  to  ask  their  bles- 
sing,    fieausebre  observes,  that  the  elect  were  ecclesi* 
astics,  and  in  genera],  such  as  made  profession  of  ob- 
serving certain  counsels,  called  ««0ii^e/flp  ;.  such  as  the 


held  by  the  archbishop  of  Canterbury,  wherein  differ^  .  clergy  and  monks  j*  and  they  were  called  the  perfect 


ences  upon  elections,  consecrations,  institutions,  mar- 
riages, &c.  are  heard. 

AUDIENDO  &  TERMIKANIK),  a  writ,  or  rather  a 
commission  to  certain  persons,  when  any  insurrection 
or  great  riot  is  committed  in  any  place,  for  the  appeas- 
ing and  punishment  thereof. 

AUDIENTES,  or  Auditores,  in  church  history, 
an  order  of  catechumens  ^  consisting  of  those  newly  in- 
structed in  the  mysteries  of  the  Christian  religion,  and 
not  yet  admitted  to  baptism. 

AUDIT,  a  regular  hearing  and  examination  of  ao 
account  by  some  proper  ofiicers,  appointed  for  that  pur- 
pose. 

AUDITOR,  in  a  general  senses  a  heaver,  or  one  who 
listens  or  attends  to  any  thing. 
'  Auditor,  according  to  our  LaWf  is  an  officer  of 
the  king,  or  some  other  great  person,  who,  by  examin- 
ing yearly  the  accounts  of  the  under  officers,  makes 
np  a  general  book,  with  the  difference  between  their 
receipts  and  charges,  and  their  allowances  to  alloca- 
tions. 

AuDlTOMof  (he  Receipts^  is  an  officer  of  the  exche- 
quer who  files  the  tellers  bills,  makes  an  entry  of 
them,  and  givea^  the  lord  treasurer  a  certificate  of  tbe 
money  received  the  week  before.  He  also  makes  de- 
bentures to  every  teller,  before  they  receive  any  money, 
and  takes  their  accounts*  He  keeps  the  black  book 
of  receipts,  and  the  treasurer's  key  of  the  treasury, 
and  sees  every  teller^s  money  locked  up  in  the  new 
treasury. 

AimtTOBS  of  the  Revenue^  or  of  the  exchequer,  offi- 
cers wbo  take  the  accounts  of  those  who  collect  the  re- 
venues and  taxes  raised  by  parliament,  and  take  the 
accounts  of  the  sheriffs,  escheators,  collectors,  tenants, 
and  customers,  and  set  them  down  in  a  book,  and  per- 
fect them. 

Auditors  of  the  Brest  and  Imprest^  officers  of  tHe 
exchequer,  who  take  and  make  up  the  accounts  of  Ire- 
land, Berwick,  the  mint,  and  of  any  money  impressed  to 
any  man  for  the  king's  service.  They  received  pound- 
age on  all  accounts  passed  by  them,  which  amounted  to 
a  prodigious  sum,  especially  in  time  of  war.  But  the 
office  is  now  abolished,  and  7000I.  a-year  given  to  the 
incumbents. 

Auditors  Col/egwtej  Conventualf  &c.  officers  for- 
merly appointed  in  colleges,  &c.  to  examine  and  pass 
their  accounts. 

AUDITORES,    in   church   history.     See    AuDi- 

ENTES. 

The  auditores  formed  one  branch  of  the  Manichean 
sect,  which  was  divided  into  elect  and  auditors ;  cor- 
responding, according  to  some  writers,  to  clergy  nsiA 
laity  s  and,  according  to  others,  to  ihe/aith/ul  and  ca- 
techumens  among  the  Catholics.  By  the  Manichean 
rule,  a  different  course  of  life  was  prescribed  to  the 
elect,  from  that  of  the  auditors.    The  latter  might  eat 


by  Theodoret.     The  auditors  were  the  lait^,  and  so 
denominated,  because  they  heard  i&  the  church,  whibt- 
others  taught  and  instructed. 

AUDITORIUM,  in  the  ancient' churches,  was  that 
part  of  the  church  where  the  audientea-  stood  to  hear 
and  be  instracted* 

The  auditorium  was  that  part  now  called  navis  «r- 
cksia^i    In  the  primitive  times,  the  church  was  90^^^ 
strict  in  keeping  the  people  together  in  that  place,  that  ;Nbv#» 
the  person  who  went  from  thence  in  sermon-time,  was 
ordered  by  the  coancil  of  Carthage  to  be  oxcommuni* 
eated. 

AUDITORY,  something  relating  ta  the  sense  ef 
hearing. 

Auditory,  or  Audience,  an  assembly  of  people 
who  attend  to  hear  a  person  who  speaks  in  public. 

Auditory  is  also  used  for  the  bench  whereon  a  roa-^ 
gistrate  or  judge  hears  causes. 

Auditory,  in  ancient  churches.     See  AuDiTO* 

RIUM. 

Auditory  Passage,  (meatus  audiiorius)^  in  Ana^ 
tomy;  the  entrance  of  the  ear*    See  Akatout  In^- 
dem* 

Auditory  Nerves.    See  Anatomy  Index* 

AUDRAN,  Claude,  a  French  engraver,  the  first 
of  the  celebrated  artists  of  that  name,  was  the  son  of 
Lewis  Audran,  an  officer  belonging  to  the  wolf-hun» 
ters,  in  the  reign  of  Henry  IV.  of  France^  and  was 
born  at  Paris  in  1592.  He  never  made  any^  great  pro- 
gress in  that  art ;  so  that  his  prints  are  held  in  little  or 
no  estimation.  Yet  though  he  ac^ired  no*  great  re- 
putation by  his  own  works,  it  was  no  small  honour  to 
him  to  be  the  father  of  three  great  artists,  Germain, 
Claude,  and  Girard  \  the  last  of  whom  has  immorta- 
lized tbe  name  of  the  family.  Claude  Audran  retired 
from  Paris  to  Lyons,  where  he  resided,'  and  died  in 
1677. 

Audran,  Qirl,  a*  very  eminent  engraver,  was  bro* 
ther  to  the  preceding,  though  some  assert  Ihe  was  only 
his  cousin- german  ^  and  was  bom  at  Paris  in  1594*     la 
his  infancy  he  discovered  much  taste,  and  a  great  dispo-  - 
sition  for  the  arts  \  and  to  perfect  himself  in  engrav- 
ing, which  be  appears  to  have  been.  Chiefly  fond  of, 
be  went  to  Rome,  where  be  produced  several  prints 
that  did  him  great  honour. .  At  his  return,  he  adopt- 
ed that  species  of  engraving  which  is  performed  with  ) 
the  graver  only.     He  settled  at  Paris,  where  he  died 
in   1674,  without  having,  ever  been  married.      The 
Abb6  Maiolles,  who  always  speaks  of  thia  artist  with 
great  praise,  attributes  130  prints  to  him:  amongst 
which,  the  asumnciatwn,  a  middle-sized  plate,  upright,  . 
from  Hannibal  Carracct;  and  the  assumption,  in  a  . 
circle,  from- Domenichino,   are  the  most  esteemed*. 
In  the  early   part  of  his  life  be  marked  hisv^  prints 
with  C;  or  the  name  of  Carl,  till  his  brother  Claude 
published  some  plates  with  the  initial  only  of.  his  bap- 
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Aadmn.   tismal  name  ^  when,  for  distinctioD^s  sake,  be  used  the 
^      ^     I. » letter  K,  or  wrote  lib  name  Karl,  with  the  K  instead 
of  the  C. 

AuDRAKf  Germaine^  the  eldest  son  of  Cltude,  men- 
tioned in  the  preceding  article  hut  one,  was  born  in 
1631  at  Ljons,  where  his  parents  then  resided.  Not 
content  with  the  instructions  of  his  father,  he  went  to 
Paris,  and  perfected  himself  under  his  uncle  Carl ;  so 
tliat,  upon  his  return  to  Lyons,  he  published  several 
prints  which  did  great  honour  to  his  graver.  His  me- 
rit was  in  such  estimation,  that  he  was  made  a  mem- 
ber of  the  academy  established  in  that  town,  and  cho- 
lea  a  professor.  He  died  at  Lyons  in  1710,  and  left 
behind  him  four  sons,  all  artists  ^  namely,  Claude,  Be- 
notat,  John,  and  Louis. 

AuD&AN,  Claude^  the  second  of  this  name,  and  se- 
cond BOB  to  Claude  above  mentioned,  was  bom  at 
Lyons  in  1639,  ^^^  went  to  Rome  to  study  paint- 
ing ;  where  lie  succeeded  so  well,  that  at  his  return  he 
was  employed  by  Le  Bron  to  assist  him  in  the  battles 
of  Aleaander,  which  he  was  then  painting  for  the  king 
of  France.  He  was  received  into  the  Royal  Academy 
in  the  year  1675,  ^^^  ^'^^  unmarried  at  Paris  in 
1684.  His  virtues  (says  Abbe  Fontenai)  were  as 
praisewortby  as  his  talents  were  great.  M.  Heineken 
mentions  this  artist  as  an  engraver,  without  specifying 
any  of  his  works  in  that  line. 

AuDRAN,  Girardf  or  Gerard^  the  most. celebrated 
artist  of  the  whole  family  of  the  Audrans,  was  the 
third  son  of  Claude  Aodran  mentioned  in  a  preceding 
article,  and  born  at  Lyons  in  1640.  He  learned 
from  his  father  the  first  principles  of  design  and  engra- 
ving; and  following  the  example  of  bis  brother,  he 
left  Lyons  and  went  to  Paris,  where  his  genius  soon 
began  to  manifest  itself.  His  reputation  there  brought 
bim  to  the  knowledge  of  Le  Brun,  who  employed  him 
to  engrave  the  battles  of  Constanttne^  and  the  triumph 
of  that  emperor ;  and  for  these  works  he  obtained  apart- 
ments at  the  Gobelins.  At  Rome,  whither  he  went 
for  improvement,  lie  is  said  to  have  studied  under  Carlo 
Maratti,  in  order  to  perfect  himself  in  drawing  *,  and 
in  that  city,  where  he  resided  three  years,  he  engraved 
several  fine  plates.  M.  Colbert,  that  great  encourager 
of  the  arts,  was  so  struck  with  the  beauty  of  Audran's 
works  whilst  he  resided  at  Rome,  that  he  persuaded 
Louis  XIV.  to  recal  him.  On  his  return,  he  applied 
himself  assiduously  to  engraving  \  and  was  appointed 
engraver  to  the  king,  from  whom  he  received  great 
encouragement.  In  the  year  1681  he  was  named  coun- 
tellor  of  the  Royal  Academy  \  and  died  at  Paris  in 
1703.  He  had  been  married  \  but  left  no  male  issue 
behind  hinu 
UtrutVt  The  great  excellency  of  this  artist  above  that  of  any 

Dtclibfi-     <,ther  engraver  was,   that  though  he  drew  admirably 
'^'  himself,  yet  he  contracted  no  manner  of  his  own  \  but 

transcribed  on  copper  simply,  with  great  truth  and 
spirit,  the  style  of  the  master  whose  pictures  he  copied. 
On  viewing  his  prints  yon  lose  sight  of  the  engraver, 
and  naturally  say,  it  is  Le  Brun,  it  is  Poussin,  it  is 
Mignard,  or  it  i^  Le  Sueur,  &c.  as  you  turn  to  the 
prints  which  he  engraved  from  those  masters.  Let 
any  one  examine  the  battles  above-mentioned  from 
Le  'Bxwik^  the  preservation  ef  the  young  Pyrrhus  from 
Nicholas  Poossin,  the  peat  from  Mignard,  and  the  mar- 
ij/rdom  of  St  Lawrence  from  Le  Sueur,  and  then  judge 
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candidly  of  the  truth  of  this  observation.  Tlie  fol- 
lowing judicious  observations  by  the  abb^  Fontenai, 
taken  chiefly  from  M.  Basan,  with  some  small  varia- 
tion and  additions,  will  fully  illustrate  the  merits  of 
Gerard  Audran.  *'  This  sublime  artist,  far  from  con- 
ceiving that  a  servile  arrangement  of  strokes,  and  the 
too  frequently  cold  and  affected  clearness  of  the  gra- 
ver, were  the  great  essentials  of  historical  engraving, 
gave  worth  to  his  works  by  a  bold  mixture  of  free 
hatchings  and  dots,  placed  together  apparently  without 
order,  but  with  an  inimitable  degree  of  taste }  and  has 
left  to  posterity  most  admirable  examples  of  the  style 
in  which  grand  compositions  ought  to  be  treated.  His 
greatest  works,  which  have  not  a  very  flattering  ap- 
pearance to  the  ignorant  eye,  are  the  admiration  of 
true  connoisseurs  and  persons  of  fine  taste*  He  ac- 
quired the  most  profound  knowledge  of  the  art  by  the 
constant  attention  and  study  which  he  bestowed  upon 
the  science  of  design,  and  the  frequent  use  he  made  of 
paintiug  from  nature.  This  great  man  always  knew 
how  to  penetrate  into  the  genius  of  the  painter  he 
copied  from;  often  improved  upon,  and  sometimes 
even  surpassed  him.  Without  exception,  he  was  the 
most  celebrated  engraver  that  ever  existed  in  the  histo* 
rical  line.  We  have  several  subjects  which  he  engra- 
ved from  his  own  designs,  that  manifested  as  much  taste 
as  character  and  facility.  But,  in  the  battles  ofAleU' 
ander^  he  surpassed  even  the  expectations  of  Le  Brun 
himself.*^  These  consist  of  three  very  large  printSi 
lengthwise,  each  consisting  of  foar  plates,  which  join 
together,  from  Le  Brun  ;  namely,  the  passage  ff  the 
Granicus;  the  battle  ofArbela;  Poms  brought  to  A^ 
Utcander^  after  his  defeat.  To  this  set  are  added  two 
more  large  prints  lengthwise,  on  two  plates  each,  also 
from  Le  Brun,  as  follow  :  Alexander  entering  the  tent 
of  Darius  ;  and  The  triumphal  entry  of  Alexander  int^ 
Babylon.  The  former  was  engraved  by  Gerard  £de- 
link,  and  the  latter  by  Gerard  Audran.  It  is  to  be 
remarked  of  all  these  plates,  that  those  impressions  are 
generally  most  esteemed  wl/ich  have  the  name  of  Goy- 
ton  the  printer  marked  upon  them.  The  Pest^  from 
Peter  Mignard,  a  large  plate,  lengthwise,  also  deserves 
particular  notice.  In  the  first  impressions,  the  figure  in 
the  clouds  is  Juno  with  her  peacock  behind  her ,  in  the 
latter,  the  peacock  is  obliterated,  and  the  wings  of  an 
angel  are  added  to  the  figure. 

•  Audran,  Benoit^  the  second  son  of  Germain  Au- 
dran, was  born  at  Lyons  in  1661,  where  he  learn- 
ed the  first  principles  of  design  and  engraving  under 
the  instruction  of  his  father.  But  soon  after  going  to 
Paris,  his  uncle  Gerard  Audran  took  him  under  bis 
tuition  'y  and  Benoit  so  greatly  profited  by  his  instrnc- 
tions,  that  though  he  never  equalled  the  sublime  style 
of  his  tutor,  yet  he  deservedly  acquired  great  reputa- 
tion. Nay,  the  abb^  Fontenai  adds  this  eulogium  : 
*'  We  admire  in  his  works  a  share  of  those  beauties 
which  we  find  in  the  engravings  of  the  illustrious  Ge- 
rard.'^ He  was  honoured  with  the  appellation  of  the 
king^s  engraver,  and  received  the  royal  pension.  He 
was  made  an  academiciau,  and  admitted  into  the  coun- 
cil in  1715*  He  died  unmarried  at  Louzouer,  where 
he  had  an  estate,  in  1721.  His  manner  was  founded 
upon  the  bold  clear  style  of  his  uncle.  His  outlines 
were  firm  and  determined  ;  his  drawing  correct ;  the 
beads  of  his  figures  are  in  general  very  expressive  ;  and 

the 


A    U    D 


[    26s    ] 


AVE 


AD. 


the  other  extremities  well  marked.  His  works,  when 
compared  with  those  of  hin  uncle,  appear  to  want  that 
mellowness  and  harmony  which  are  so  conspicuous  in 
the  latter  \  they  are  more  dry  ;  and  the  round  dots 
with  which  he  finished  his  flesh  upon  the  lights  are  of- 
ten too  predominant.  In  his  most  finished  plates,  we 
find  the  mechanical  part  of  the  engraving  extremely 
neat,  and  managed  with  great  taste  and  judgment. 
Among  his  neatest  prints  may  be  reckoned  that  which 
represents  Alexander  sicky  drinking  from  the  cup  which 
his  physician  presents  to  him :  a  circular  plate,  from  Le 
8oeur. 

AuDRAK,  John^  the  third  son  of  Germain  Aodran, 
was  born  at  Lyons  in  1667  ;  and,  after  having  receiv- 
ed instructions  from  his  father,  went  to  Paris  to  perfect 
himself  in  the  art  of  engraving  under  his  uncle  Gerard 
Aadran.  At  the  age  of  20  years,  the  genius  of  this 
great  artist  began  to  display  itself  in  a  surprising  man- 
ner ;  and  his  future  success  was  such,  that  in  1 707,  he 
obtained  the  title  of  engraver  to  the  king,  and  had  a 
pension  allowed  him  by  his  majesty,  with  apartments 
in  the  Gobelins  ^  and  the  following  year  he  was  made 
a  member  of  the  Royal  Academy.  He  was  80  years 
of  age  before  he  quitted  the  graver :  and  near  90  when 
be  died  at  his  apartments  assigned  him  by  the  king. 
He  left  three  sons  behind  him  ;  one  of  whom  was  also 
an  engraver,  as  we  shall  see  below.  **  The  most  ma- 
sterly and  best  prints  of  this  artist  (in  Mr  Strutt^s  opi- 
nion) are  those  irhich  are  not  so  pleasing  to  the  eye  at 
first  sight.  In  these  the  etching  constitutes  a  great  part  ^ 
and  he  has  finished  them  in  a  bold  rough  style.  The 
scientific  hand  of  tho  master  appears  in  them  on  exami- 
nation. The  drawing  of  the  human  figure,  where  it  is 
shown,  is  correct.  The  heads  are  expressive  and  fine- 
ly finished  }  the  other  extremities  well  marked.  He 
has  not,  however,  equalled  his  uncle.  He  wants  that 
harmony  in  the  effect  ^  his  lights  are  too  much  and  too 
equally  covered  ^  and  there  is  not  sufficient  diiFerence 
between  the  style  in  which  he  has  engraved  his  back 
grounds  and  his  draperies.  This  observation  refers  to 
a  fine  print  by  him  of  Athaliah,  and  such  as  he  engra- 
ved in  that  style.  At  other  times  he  seems  almost  to 
have  quitted  the  point,  and  substituted  the  graver. 
But  here  I  think  he  has  not  so  well  succeeded.  The 
effect  is  cold  and  silvery  :  see,  for  example,  the  AnJro^ 
mache  from  Sylvestre.  One  of  his  best  finished  print*;, 
in  this  neat  style,  seems  to  me  to  be  Cupid  and  Psyche 
from  Ant.  Coypel." 

AuDRAK,  Lovis^  the  last  son  of  Germain  Audran, 
was  born  at  Lyons  in  1670 ;  from  whence  he  went  to 
Paris,  after  the  example  of  his  brother:*,  to  complete 
fats  studies  in  the  school  of  his  uncle  Gerard.  He  died 
suddenly  at  Paris  in  1712,  before  he  had  produced 
any  great  number  of  prints  by  his  own  hand.  He 
agisted,  it  is  presumed,  his  brothers  in  their  nrore  ex- 
tensive works.  Among  the  most  esteemed  prints  by 
this  artist  are  the  seven  acts  of  merely  on  seven  middlings 
sized  plates,  lengthwise,  from  Sebastian  Bourdon. 

AuDRAK,  Benoity  the  second  engraver  of  that  name, 
was  the  son  of  John  Audran,  and  nephew  to  the  for- 
mer Benoit :  and  was  also  established  at  Parist  .  He 
engraved  but  a  few  plates.  It  is  necessary,  however, 
to  be  careful  not  to  confound  htm  with  his  uncle. 
But  a  little  attention  will  easily  prevent  this  mistake  \ 
fitt,the  socond  Benoit  is  vastly  inferior  to  the  first  in 


point  of  merit.     We  have  some  few  portrait*  by  this    Audrmn 
artist :   and  among  other  plates,  the  utscentfrom  the 
crossj  from  a  picture  of  Poussin. 

AVEIIIO,  a  considerable  city  of  Portugal,  seated 
near  the  head  of  a  small  gulf  formed  by  the  tide  at  the 
mouth  of  the  river  Vouga.  This  river  forms  a  small 
haven  with  a  bar,  over  which  vessels  may  pass  that  do 
not  draw  above  eight  or  nine  feet  water.  The  city 
stands  in  a  long  plain  well  watered,  and  very  fertile. 
This  plain  is  nine  miles  broad,  from  Porto  to  Coimbra ; 
and  is  bounded  on  the  east  by  a  chain  of  mouutains 
called  Sara  d^Alcoba,  which  reach  from  the  one  town 
to  the  other.  Near  this  city  there  is  salt  made  in  suf- 
ficient quantity  to  serve  two  or  three  provinces.  Here 
is  a  remarkable  nunnery,  where  none  are  received  but 
the  daughters  of  the  ancient  nobility.  The  inhabitants 
of  Aveiro  have  the  singular  privilege,  that  no  stranger 
whatever  can  pass  a  night  there  without  leave  of  the 
magistrate.     W.  Long.  8.  34.  N.  Lat.  40.  30. 

AV£LLAN£,  in  Heraldry ^  a  cross,  the  quarters 
of  which  somewhat  resemble  a  filbert-nut.  Sylvanus 
Morgan  says,  that  it  is  the  cross  which  ensigns  the 
mound  of  authority,  or  tlie  sovereign's  globe. 

AVELLINO,  a  city  of  Italy,  in  the  kingdom  of 
Naples,  with  a  bishop's  see.  It  was  almost  ruined  by 
an  earthquake  in  1694.  It  is,  however,  at  present  a 
pretty  considerable  place,  extending  a  mile  in  length* 
down  the  declivity  of  a  hill,  with  ugly  streets,  but  to- 
lerable houses.  The  churches  have  nothing  to  recom- 
mend them,  being  crowded  with  monstrous  ornaments, 
in  a  barbarous  style,  which  the  Neapolitans  seem  to 
have  borrowed  from  the  Spaniards.  The  cathedral  is 
a  poor  building,  in  a  wretched  situation,  with  little  to 
attract  the  eye.  The  good  people  here  need  not  run 
to  Naples  to  see  the  blood  of  St  Januarius  :  for  they 
have  a  statue  of  St  Lawrence,  with  a  phial  of  his 
blood,  which  for  eight  days  in  August  entertains  them 
with  a  similar  miraculous  liquefaction.  Their  only  edi^ 
fice  of  note  is  a  public  granary,  of  the  Composite  or- 
der, adorned  with  antique  statues,  and  a  very  elegant 
bronze  one  of  Charles  II.  of  Spain,  while  a  boy,  cast 
by  Cavalier  Cosimo.  The  number  of  inhabitants 
amounts  to  8000,  some  say  io,ooo.  The  bishop's  re- 
venue is  about  6000  ducats  (iiljl.)  a-year.  The 
magistracy  consists  of  a  syndic  and  four  eletti,  all 
annual ;  which  offices  are  engrossed  by  a  certain  num- 
ber of  families  of  some  distinction,  that  neither  inter- 
marry nor  associate  with  the  rest  of  the  burghers.  There 
is  a  considerable  manufacture  of  cloth  here  of  various 
qualities  and  colours,  but  chiefly  blue.  Maoy  wealthy 
merchants  have  a  concern  in  this  business,  sonMs  with  a 
capital  of  eighty  thousand  ducats  (15,0001.).  The 
poor  women  who  spin  the  wool  roust  work  very  hard 
to  earn  above  four  grana  a-day.  The  second  article  of 
trade  is  maccaroni  and  paste  of  many  kinds,  which  be- 
ing of  an  excellent  quality,  are  in  high  repute  all  over 
the  country.  Wooden  chairs  are  also  made  and  sold 
here  in  great  quantities.  Avellino  abounds  with  pro- 
visions of  every  sort ;  each  street  is  supplied  with  whole* 
some  water ;  the  wine  is  but  indifferent.  The  soil  of 
this  district,  which  consists  chiefly  of  volcanic  substan- 
ces, produces  little  com,  but  fruit  in  abundance,  of 
which  the  apple  is  deservedly  held  in  great  esteem. . 
The  most  profitable,  however,  of  all  its  fruit-trees  is  the 
hiizel*     Not  bushes  ooTer  the  face  of  the  valley,  and  in  • 
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'j^eJlhio   good  -yeiiTS  bring  in  a  profit  of  sixty  thousand  ducats 
n         (H|25ol0«    The*  Dots  4ire  mostly  of  the  large  round 

Aventine.  species  of  filbert,  which  we  call  Spanish*  These  bushes 
'  V  "  '^^ were  originally  imported  into  Italy  from  Pontus,  and 
known  among  the  Romans  by  the  appellation  of  Nux 
Fantica^  which  in  process  of  time  was  changed  into 
that  of  Nux  AveilanOf  from  the  place  where  tliey  had 
been  propagated  with  the  greatest  success.  The  pro- 
prietors  plant  them  in  rows,  and  by  dressing,  form  them 
into  large  bushes  of  many  stems.  £very  year  they  re- 
fresh the  roots  with  new  earth,  and  prone  off  the  strag- 
gling shoots  with  great  attention. 

AVE-MARIA,  the  angel  GabriePs  salutation  of  the 
Virgin  Mary,  when  he  brought  her  the  tidings  of  the 
incarnation.— It  is  become  a.  prayer  or  form  of  de- 
Totion  in  the  Romish  chnrch.  The  chaplets  and  rosa- 
ries are  divided  into  so  many  ave-marias,  and  so  many 
pater- nosters,  to  which  the  Papists  ascribe  a  wonderful 

eificacy. 

AVtNA,  Oats.    See  Botany  Index^ 

AVENACEOUS,  something  belonging  to  or  par- 
taking of  the  nature  of  oats* 

AVENAGE,  in  Law^  a  certain  quantity  of  oats  paid 
by  a  tenant  to  a  landlord,  instead  of  rent  or  some  other 
iuities. 

AVENCHE,  an  ancient  city  of  Switzerland,  in  the 
canton  of  Bern,  formerly  the  capital  of  all  Switzerland| 
but  now  shows  its  former  greatness  only  by  its  ruins. 
£.  Long.  7.  7.  N.  Lat  46.  50. 

AVENJES,  a  small  but  strong  town  In  French  Flan- 
ders, in  the  county  of  Hainanlt,  seated  on  the  river 
Thespis*  It  contains  about  2700  inhabitants  ^  but  the 
bouses  are  wretchedly  built,  and  the  streets  irregular. 
It  was  fortified  by  M.  Vanban  in  a  strong  regular  man- 
ner. About  this  place  is  a  prodigious  number  of  white 
atones  proper  for  building,  and  used  by  sculptors  for  sta- 
tues :  they  are  known  by  the  name  fi{  Stones  of  Avenes. 
£.  Long.  3*  50.  N.  Lat.  50.  10. 

AVENIO,  an  ancient  town  of  the  Cavares,  and  one 
of  the  most  opulent  in  Gallia  Narbonensis  \  now  Avig^ 
non,  in  Provence.     See  AviGNOK. 

AVENOR,  an  officer  belonging  to  the  king^s  stables, 
ifho  provides  oats  for  the  horses.  He  acts  by  wairant 
from  the  master  of  the  horse. 

AVENS.    See  Cariofhtllus,  Botany  Indcs. 

AVENTINE,  John,  author  of  the  Annals  of  Ba- 
varia, was  bom  of  mean  parentage,  in  the  year  1466, 
at  Abensperg  in  the  country  just  named.  He  studied 
first  at  Ingoldstadt,  and  afterwards  in  the  university  of 
Paris.  In  1503,  he  privately  taught  eloquence  and 
poetry  at  Vienna  $  and  in  1507  he  pobliclv  taught 
Greek  at  Cracow  in  Poland,  Li  1509,  he  read  lectures 
on  some  of  Cicero^s. works  at  Ingoldstadt :  and  in  151a, 
'Was  appointed  to  be  preceptor  to  Prhtce  Louis  and 
Prince  Srnest,  sons  of  Albert  the  Wise,  duke  of  Bava- 
ria, and  travelled  with  the  latter  of  these  two  princes. 
After  this  he  undertook  to  write  the  annals  of  Bava- 
ria s  being  enconraged  by  the  dukes  of  that  name,  who 
Settled  a  pension  upon  him,  and  gave  him  hopes  thtft 
they  would  defray  the  charges  of  the  book.  This  work, 
^hich  gained  its  author  great  reputation,  was  first 
published  in  I554«  by  Jerome  Zieglerus,  professor  of 
poetry  in  the  university  of  Ingoldstadt^  and  afterwards 
at  Basil  in  1 580,  by  Nicholas  Cisner.  An  affront  which 
Aventine  leceived  in  the  jr^i^  ^i^pi  stuck  by  him  4di 


the  rest  of  bis  life :  he  was  forcibly  taken  out  of  bis  sis*  1^^^^ 
ter^s  house  at  Abensperg,  and  hurried  to  jail  \  the  true  g 
cause  of  which  violence  was  never  known :  but  it  would  Atcne. 
probably  have  been  carried  to  a  much  greater  length, 
bad  not  the  duke  of  Bavaria  interposed^,  and  taken  this 
learned  man  into  his  protection.  Bifr  Bayle  remarks, 
that  the  incurable  melancholy  which  from  this  time  pos- 
sessed Aventine,  was  so  far  from  determining  him  to 
lead  a  life  of  celibacy,  as  he  had  done  till  be  was  64, 
that  it  induced  him  perhaps  to  think  of  marrying.  The 
violence  of  his  new  passion  was  not,  however,  so  great, 
but  tlikt  it  suffered  him  to  advise  with  two  of  his  friends, 
and  consult  certain  passages  of  the  Bible  relative  to  mar- 
riage. The  result  was,  that  it  was  best  fur  him  to 
marry  \  and  having  already  lost  too  much  time,  consi- 
dering his  age,  he  took  the  first  woman  he  met  with, 
who  happened  to  be  his  own  maid,  ill-tempered,  ugly, 
and  extremely  poor.  He  died  in  1534*  aged  68  \  leav- 
ing one  daughter,  who  was  then  but  two  months  old. 
He  had  a  son,  who  died  before. 

AVENTINUS  MONS,  one  of  the  seven  hills  on 
which  ancient  Rome  stood.  The  origin  of  the  name 
Aventinus  is  uncertain :  but  this  hill  was  also  called 
Murcttis^  from  Murcia  the  goddess  of  sloth,  who  had 
a  little  chapel  there ;  and  CoiUs  Diame^  from  the  temple 
of  Diana  \  likewise  Remonius^  from  Remus,  who  want- 
ed to  build  the  city,  and  who  was  buried  there.  It  was 
taken  within  the  compass  of  the  city  by  Ancns  Mar- 
tins. To  the  east  it  had  the  city  walls  \  to  the  south, 
the  Campus  Figulinus  j  to  the  west,  the  Tiber  \  and  to 
the  north.  Mens  Palatinns :  in  cirouit  two  miles  and  a 
quarter. 

AVENTURE,  in  law  books,  means  a  mischance 
causing  the  death  of  a  person  without  felony. 

AVENUE,  in  Gardenings  a  walk  planted  on  each 
side  with  trees,  and  leading  to  a  house,  garden-gate, 
wood,  &c  and  generally  terminated  by  «ome  distant 
object. 

All  avenues  that  lead  to  a  house  ought  to  be  at  least 
as  wide  as  the  whole  front  of  the  house,  if  wider  they 
are  better  still ;  and  avenues  to  woods,  and  prospects, 
ought  not  to  be  less  than  60  feet  wide.  The  trees 
should  not  be  planted  nearer  to  one  another  than  35 
feet,  especially  if  they  are  trees  of  a  spreading  kind  \ 
and  the  same  ought  to  be  the  distance,  if  they  are  for  a 
regular  grove. 

The  trees  most  proper  for  avenues  with  us,  are  the 
English  elm,  the  lime,  the  horse-ehesnut,  the  common 
chesnut,  the  beech,  and  the  abele.  The  English  elm 
will  do  in  all  grounds,  except  such  as  are  very  wet  and 
shallow  9  and  this  is  preferred  to  all  other  trees,  be- 
cause it  will  bear  cutting,  heading,  or  lopping  in  any 
manner,  better  than  most  others.  The  rough  or  smooth 
Dutch  elm  is  approved  by  some,  because  of  its  quick 
growth.  This  is  a  tree  which  will  bear  i;emoving  very 
irell  J  it  is  also  green  almost  as  soon  as  any  plant  what- 
ever in  spring,  and  continues  so  as  long  as  any,  and  it 
makes  an  incomparable  hedge,  and  is  preferable  to  all 
other  trees'  for  lofty  espaliers.  The  lime  is  valued  for 
its  natural  growth  and  fine  shade.  The  horse-chesnut 
is  proper  for  all  places  that  are  not  too  much  exposed 
to  rough  winds.  The  common  chesnut  will  do  Tory 
well  in  a  good  soil ;  and  rises  to  a  considerable  height, 
when  planted  somewhat  dose  \  though,  when  it  stands 
single,  it  is  rather  inclined  to  spread  than  to  grow  tall. 
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The  lieech  is  a  beautiful  tree,  and  naturally  grows  well 
with  us  in  its  wild  state  ^  but  it  is  less  to  be  chosen  for 
avenues  than  the  hefore-mentioned,  because  it  does  not 
bear  transplanting  well,  but  is  very  subject  to  miscarry. 
Lastly,  the  abele  is  fit  for  any  soil,  and  is  the  quickest 
grower  of  any  forest-tree.  It  seldom  fails  in  trans* 
plantings  and  succeeds  very  well  in  wet  soils, in  which 
the  others  are  apt  to  fail.  The  oak  is  but  little  used  for 
avenues,  because  of  its  slow  growth. 

The  old  method  of  planting  avenues  was  with  re* 
gular  rows  of  trees,  and  this  has  been  always  kept  to 
till  of  late :  but  we  have  now  a  much  more  magnifi- 
cent way  of  planting  avenues  ^  this  is  by  setting  the 
trees  in  clumps,  or  platoons,  making  the  opening 
much  wider  than  before,  and  placing  the  clumps  of 
trees  at  about  300  feet  distant  from  one  another.  In 
each  of  these  clumps  there  should  be  planted  either 
seven  or  nine  trees ;  but  it  is  to  be  observed,  that  this  is 
only  to  be  practised  where  the  avenue  is  to  be  of  some 
considerable  length,  for  in  short  walks  this  will  not  ap- 
pi>ar  so  sightly  as  single  rows  of  trees*  The  avenues 
made  by  clumps  are  fittest  of  all  for  parks.  The  trees 
in  each  clump  should  be  planted  about  30  feet  asunder  j 
and  a  trench  should  be  thrown  up  round  the  whole 
clump,  to  prevent  the  deer  from  coming  to  the  trees  to 
bark  th^m. 

AVENZOAR,  Abu  Mzrwak  Abdalmalec  ebn 
ZoHR,  an  eminent  Arabian  physician,  flourished  abont 
the  end  of  the  eleventh  or  the  beginning  of  the  twelfth 
century.  He  was  of  noble  descent,  and  born  at  Se* 
ville,  the  capital  of  Andalusia,  where  he  exercised  bis 
profession  with  great  reputation.  His  grandfather 
and  father  were  both  physicians.  The  large  estate  he 
inherited  from  his  ancesters,  set  him  above  practising 
altogether  for  gain  :  he  therefore  took  no  fees  from  the 
poor,  or  from  artificers,  though  he  refused  not  the  pre* 
sents  of  princes  and  great  men.  His  liberality  was  ex- 
tended even  to  his  enemies  \  for  which  reason  he  used  to 
cay,  that  they  hated  him  not  for  any  fault  of  his,  but 
rather  out  of  envy.  Dr  Freind  writes,  that  he  lived  to 
the  age  of  135  ;  that  he  began  to  practise  at  40,  or  (as 
others  say)  at  20  }  and  had  the  advantage  of  a  longer 
experience  than  almost  any  <one  ever  had,  for  he  enjoyed 
perfect  health  to  his  last  hour.  He  left  a  son,  known 
also  by  the  name  of  Ebn  Zokr^  who  followed  his  father's 
profession,  was  in  great  favour  with  Al  Manzur  emperor 
of  Morocco,  and  wrote  several  treatises  of  physic. 

Avenzoar  was  cotemporary  with  Averroes,  who,  ac* 
cording  to  Leo  Africanus,  heard  the  lectures  of  the 
former,  and  learned  physic  of  him  $  this  seems  the  more 
probable,  because  Averroes  more  than  once  gives  Aven- 
zoar a  very  high  and  deserved  encomium,  calling  him 
adtjurable^  glorious^  the  treasure  of  all  knowledge^  and 
ike  most  supreme  in  physic  from  the  time  of  Galen  to  his 
own,  Avenzoar,  notwithstanding,  is  by  the  generality 
of  writers  reckoned  an  empiric:  but  Dr  Freind  observes, 
that  this  character  suits  him  less  than  any  of  the  rest  of 
the  Arabians.  '*  He  was  bred,'*  continues  that  author, 
**  in  a  physical  family,  his  father  and  grandfather  being 
both  practitioners,  whom  he  always  remembers  with 
great  gratitude  and  honour.  We  have  his  own  testimo- 
ny that  he  had  a  regular  education  \  and  that  he  not 
only  learned  what  properly  belongs  to  a  physician,  but, 
out  of  a  great  desire  of  knowledge,  every  thing  besides 
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which  relates  to  pharmacy  or  surgery.''     Dr  Freind  Atenzoat 
afterward:!  observes,  "  that  he  was  averse  to  quackery,         Q 
and  rejects  the  idle  superstitions  of.  astrologeVs  \  and   Arcrnus.^ 
throughout  all  his  works  professes  himself  so  much  of         ' 
the  dogmatical  or  rational  sect,  which  was  directly  op- 
poHite  to  the  empirical,  that  he  has  a  great  deal  of  rea- 
soning about  the  causes  and  symptoms  of  distempers  \ 
and  as  in  hia  theory  he  chiefly,  if  not  only,  follows  Ga- 
len, so  he  quotes  him  upon  all  occasions,  oftener  than 
the  rest  of  the  Arabians  do.     Notwithstanding  he  is  so 
Galenical,  there  are  several  particulars  in  him  which 
seldom  or  ever  occur  in  other  authors ;  and  there  are 
some  cases  which  he  relates  from  his  own  experience, 
which  are  worth  perusing."    He  wrote  a  book  entitled, 
Tayassir  f^lmddgwit  w^aitadbir^  i.  e.  **  The  method 
of  preparing   medicines   and   diet  ^"  which   is  much  * 
esteemed.     I'his  work  was  translated  into  Hebrew,  in 
the  year  of  Christ  1280,  and  thence  into  Latin  hy  Pa- 
ravicius,  whose  version  has  had  several  editions.     The 
author  added  a  supplement  to  it,  under  the  title  of 
JJm/^  or  a  Collection,    He  also  wrote  a  treatise  Fi'^latU 
wiyat  wd^laughcliyat^  i.  e.  '^  Of  Medicines  and  Food  -y" 
wherein  he  treats  of  their  qualities. 

AVERAGE,  in  Commerce^  signifies  the  accidents 
and  misfortunes  which  happen  to  ships  and  their  car- 
goes, from  the  time  of  their  loading  and  sailing  to 
their  return  and  unloading  \  and  is  divided  into  three 
kinds.  I.  The  simple  or  particular  average,  which 
consists  in  the  extraordinary  expences  incurred  for  thfi 
ship  alone,  or  for  the  merchandises  alone.  Sach  is  the 
loss  of  anchors,  masts,  and  rigging,  occasioned  by  the 
common  accidents  at  sea  \  the  damages  which  happen 
to  merchants  by  storm,  prize,  shipwreck,  wet,  or  rot- 
ting ;  all  which  must  he  home  and  paid  by  the  thing 
which  suffered  the  damage.  2.  The  large  and  common 
average,  being  those  expences  incurred,  and  damages 
sustained,  for  the  common  good  and  security  both  of 
the  merchandises  and  vessels,  consequently  to  he  borne 
by  the  ship  and  cargo,  and  to  be  regulated  upon  the 
whole.  Of  this  number  are  the  goods  or  money  given 
for  the  ransom  of  the  ship«and  cargo,  things  thrown 
overboard  for  the  safety  of  the  ship,  the  expences  for 
unloading,  for  entering  into  a  river  or  harbour,  and 
the  provisions  and  hire  of  the  sailors  when  the  ship 
is  put  under  an  embargo.  3.  The  small  averages, 
which  are  the  expences  for  towing  and  piloting  the  ship 
out  of  or  into  harbours,  creeks,  or  rivers,  one  third  of 
which  most  be  charged  to  the  ship,  and  two  thirds  to 
the  cargo. 

Average  is  more  particularly  used  for  »  certain  con« 
trihution  that  merchants  make  proportionably  to  their 
losses,  who  have  had  their  goods  cast  into  the  sea  in 
the  time  of  a  tempest.  It  also  signifies  a  small  doty 
which  those  merchants,  who  send  goods  in  another 
man's  ship,  pay  to  the  master  for  his  care  of  them  over 
and  above  the  freight.  Hence  it  is  expressed  in  the 
bills  of  lading,  paying  so  much  freight  for  the  said 
goods,  with  primage  and  average  accustomed. 

AVERDUPOIS.    See  Avoirdupois.  ,    ,^  , 

AVERNUS,  a  lake  of  Campania  in  Ital^r,  neat 
Raise,  famous  among  the  ancients  for  its  poisonous 
qualities.  It  is  described  by  Strabo  as  lying  within 
the  Lucrine  bay,  deep  and  darksome,  sorroiuided  with 
steep  banks  that  hang  threatening  orer  it^  and  only 
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Atcihui.  accessible  by  the  narrotf  passage  tbroogb  fvhicb  you 
sail  in.  Black  aged  groves  stretched  their  boughs  over 
the  watery  abyss,  and  with  impenetrable  foliage  exclu- 
ded almost  every  ray  of  wholesome  light ;  roephitio 
vapours  ascending  from  the  hot  bowels  of  the  eartb| 
being  denied  free  passage  to  the  upper  atmosphere, 
floated  along  the  surface  in  poisonous  mists.  These 
circumstances  produced  horrors  fit  for  such  gloomy 
deities  ;  a  colony  of  Cimmerians,  as  well  suited  to  the 
rites  as  the  place  itself,  cut  dwellings  in  the  bosom  of 
the  surrounding  hills,  and  officiated  as  priests  of  Tar* 
tarus.  Superstition,  alwajps  delighting  in  dark  ideas, 
early  and  eagerly  seized  upon,  this  spot,  and  hither  she 
led  her  trembling  votaries  to  celebrate  her  dismal  or* 
^ies  'y  here  she  evoked  the  manes  of  departed  heroes— 
here  she  offered  sacrifices  to  the  gods  of  hell,  and  at* 
tempted  to  dive  into  the  secrets  of  futurity.  Poets 
enlarged  upon  the  popular  theme,  and  painted  its  awful 
scenery  with  the  strongst  colours  of  tbeir  art.  Ho« 
mer  brings  Ulysses  to  Avemns,  as  to  the  mouth  of  the 
infernal  abodes  ^  and  in  imitation  of  the  Grecian  bard, 
Virgti  conducts  his  hero  to  the  same  ground.  Who* 
ever  sailed  thither,  first  did  sacrifice^  and  endeavoured 
lo  propitiate  the  infernal  powers,  with  the  assistance  of 
some  priests  who  attended  upon  the  place,  and  directed 
the  mystic  performance.  Within,  a  fountain  of  pure 
water  hroke  out  just  over  the  sea,  which  was  fancied 
to  be  a  vein  of  the  river  Styx ;  near  this  fountain  was 
the  oracle :  and  the  hot  waters  frequent  in  those  parts 
were  supposed  to  be  branches  of  the  burning  Phiege« 
thon.  The  poisonous  effluvia  from  this  lake  were  said 
lo  be  so  strong,  that  they  proved  fatal  to  birds  endea« 
vouring  to  fly  over  it.  Virgil  ascribes  tbe  exhalation 
not  to  the  lake  itself,  but  to  the  cavern  near  it,  which 
was  called  Avemus  or  Cave  of  the  Sybils  and  through 
which  the  poets  feigned  a  descent  to  hell.  Hence  the 
proper  name  of  tbe  lake  is  Locus  Avernt\  the  **  lake 
near  tlie  cavern,'*  as  it  is  called  by  some  ancient  ao« 
thors* 

The  holiness  of  these  shades  remained  unimpeached 
flsr  many  ages :  Hannibal  marched  bis  army  to  offer 
incense  at  this-  altar }  but  it  may  be  suspected  he  waa 
kd  to  this  act  of  devotion  rather  by  the  hopes  of  surpri* 
sing  the  garrison  of  Puteoli,  than  by  his  piety.  After 
a  long  reign  of  undisturbed  gloom  and  celebrity,  a  sud* 
den  glare  of  light  was  let  in  upon  Av**nitt8  ;  the  horrors 
were  dispelled,  and  with  them  vanished  the  sanctity  of 
the  lake  :  the  axe  of  Agrippa  brought  its  forest  to  the 
ground,  disturbed  its  sleepy  waters  with  ships,  and  gave 
room  for  ail. its  malignant  effluvia  to  escape.  The  viru- 
lence of  these  exhalations,  as  described  by  ancient  au- 
thors, has  appeared  so  very  extraordinary,  that  modem 
writiert,  who  know  tbe  place  in  a  cleared  state  only, 
charge  these  acoovnts  with  exaggeration  :  but  Mr  Swin- 
burne thinks  them  entitled  to  more  respect  j  for  even 
nnur  he  observes  the  air  is  feverish  and  dangerous,  as 
tbe  jaundiced  faces  of  the  vine-dressers,  who  have  suc- 
ceeded the  Sibyls  and  Cimmerians  in  the  possession  of 
the  temple,  most  ruefully  testify-  Boccacio  relates, 
that  during  hie  residence  at  tbe  Neapolitan  court,  the 
surface  of  this  lake  was  snddenly  covered  with  dead  fish, 
black  and  singed,  as  if  killed  by  some  subaqueous  erup- 
tion of  fire. 

At  present  the  lake  abounds  with  tench  ;  the  Lu- 
arioe  iciUn  eels. .  The  change  of  fortune  io  these  lakes 
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is  singular :  In  tbe  splendid  days  of  imperial  Rome  the   ^^^^^ 
Locrine  was  tbe  chosen  spot  for  the  brilliant  parties  of       J 
pleasure  of  a  voluptuous  court :  now,  a  aiimy  bed  of  Avcmm 
rushes  covers  the  scattered  pools  of  this  once  beautifol ' 
sheet  of  water  ;  while  the  once  dusky  Avemus  is  clear 
and  serene,  offering  a  most  alluring  surface  and  cbarm^ 
ing  scene  for  similar  amusements.    Opposite  to  ibe  tem- 
ple is  a  cave  usually  styled  the  Sibyls  grotto  $  but  af^ 
parently  more  likely  to  have  been  tbe  mouth  of  a  con^ 
municatioii  between  Cuma  and  Avemus,  than  tbe  abode 
of  a  prophetess ;  especially  as  the  Sibyl  is  positively  said 
by  historians  to  have  dwelt  in  a  cavern  under  the  Ca- 
mean  citadel. 

AVERRHOA.    See  Botany  Index. 

AV£RRO£S,  one  of  the  most  sobtile  pfailosophen 
that  ever  appeared  among  the  Arabians,  flonriabed  at 
the  end  of  the  nth  and  beginning  of  tbe  1 2th  centu- 
ry. He  was  the  son  of  the  high-priest  and  chief  judge 
of  Corduba  in  Spain :  he  was  educated  in  the  univer- 
sity of  Morocco  }  and  studied  natural  philosophy,  me- 
dicine, mathematics,  law  and  divinity.  After  tbe 
death  of  his  father,  be  enjoyed  his  posts;  but  notwith- 
standing his  being  exceeding  rich,  his  liberality  to  men 
of  letters  in  necessity,  whether  they  were  bis  friends  or 
his  enemies,  made  him  always  in  debt.  He  was  after- 
wards stripped  of  all  his  posts,  and  thrown  into  prison, 
for  heresy ;  but  tbe  oppressions  of  the  judge  who  sue* 
needed  him,  caused  him  to  be  restored  to  hia  former 
employments. 

He  died  at  Morocco  in  the  year  I2C&  He  wm 
excessively  fat,  though  he  ate  but  once  a-day.  He  spent 
all  his  nights  in  the  study  of  philosophy ;  and  when  he 
was  fatigued,  amused  himself  with  reading  poetry  or 
history.  He  was  never  seen  to  play  at  any  game,  or 
to  partake  in  any  diversion.  He  waa  extremely  fond 
of  A^stotle^s  works,  and  wrote  commentaries  on  them ; 
whence  he  was  styled  the  commentator^  by  way  of  emi- 
nence. He  likewise  wrote  a  work  on  tbe  whole  art  of 
physic,  and  many  amorous  verses  j  but  when  be  grew 
•Id,  he  threw  these  last  into  the  fire»  Hie  other  poena 
are  lost,  except  a  small  piece,  in  which  ha  says, 
**  That  when  he  was  young,  he  acted  against  his  rea* 
•on ;  but  that  when  he  was  in  yearn,  he  followed  its 
dictates  :^'  upon  which  he  utters  this  wish  ;  **  WouM 
to  God  I  had  been  bom  old,  and  that  in  my  youth  I 
bad  been  in  a  state  of  perfection  V*  as  to  religion,  bit- 
opinions  were,  that  Christianity  is  absurd  ;  Jadaism, 
the  religion  of  children  ;  Mahometan liim,  the  religion  of 
swiiie. 

A  VERROISTS,  a  sect  of  Peripat(>tic  philosophers, 
who  appeared  in  Italy  some  time  before  the  restoration 
of  learning,  and  attacked  the  immortality  of  the  soul. 
They  took  their  denomination  from  AvERHOKS,  tbe 
celebrated  interpreter  of  Aristotle  ('see  tbe  preceding 
article),  from  whom  they  borrowed  their  distinguishing 
doctrine. 

The  Averroists,  who  held  tbe  soul  was  mortal,  ac* 
cording  to  reason  or  philosophy,  yet  pretended  to  submit 
to  the  Christian  theology,  which  declares  it  immortal. 
But  the  distinction  was  held  suspicious ;  and  this  di- 
▼orce  of  faith  from  reason  was  rejected  by  the  doctors 
of  that  time,  and  condemned  by  the  la«t  couneil  of  the 
Lateran  under  Leo  X. 

AVERRUNCI  (DEi))  'f  certain  gods,  whose  business 
it  was,  according  to  tbe  Pagan  theologyi  to  avert  mi3- 
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r^n^  fortnnet.  Apollo  imd  Hercules  were  of  the  number  of 
I  Iheee  gods  among  the  Greeks ;  and  Castor  and  Polhix 
I**     amonff  this  Roniahs4 

AvERSA,  a  town  of  Italj  in  the  kingdom  of  Na- 
plei|  with  a  bishop^s  see*  It  is  situated  in  a  rery  fine 
plain,  in  £.  Long.  14.  20.  N.  Lat*  41.  o. 

AVERSION,  aocording  to  Lord  Karnes,  is  opposed 
to  affwcHon^  and  not  to  desire^  as  it  commonly  is.  We 
liav«  an  affection  to  one  person  \  we  have  an  aversion  to 
soother )  the  former  disposes  us  to  do  good  to  its  object^ 
Ihe  latter  to  do  ill. 

AVERTI,  in  Horsetnanship^  is  applied  to  a  regular 
Hop  or  motion  enjoined  in  the  lessons.  In  this  sense 
they  say  pas  avetH^  sometimes  pas  eccutiy  and  pas 
d^ee^ie^  which  all  denote  the  same.  The  word  is  mere 
French^  and  signifies  advised* 

AVES,  one  of  the  Carribbee  islands,  451  miles  sooth 
«f  Porto  Rieo,  with  a  good  harbour  for  careening  of 
ships.  It  is  so  called  from  the  great  number  of  birds 
that  frequent  it.  There  is  another  of  the  same  nama 
lying  to  the  northward  of  this,  in  N.  Lat.  15.  o. ;  and 
a  third  near  the  eastern  coast  of  Newfoundland,  ill 
N.  Lat.  50.  5. 

ArBs^  BirdSy  the  name  df  Linnsra&^s  second  class  of 
animals.    See  Ornithology. 

AVESBURY,  Robert,  an  English  historian,  of 
whom  littla  more  is  known  than  that  he  was  keeper 
of  the  registenr  of  the  coort  of  Canterbury  in  the  reign 
of  Edward  III.  and  consequently  that  he  lived  in  the 
14th  century.  He  wrote,  Memortibtha  gesta  magniJUi 
regis  Angiite  domini  tldwardi  ieriii  post  conquestum^ 
pmcerumque  ;  tartis  primitus  quibusdam  gestis  de  tern' 
psrs  patris  sui  dwnim  Edwardi  secttndi^  qva  in  regnis 
AngUity  Scotia y  et  FranritP,  ac  in  Aquitania  et  Britan" 
ifMi,  non  fiumana  sed  Dei  potential  contigerunty  per 
Robertttm  de  Aveshury.  This  history  ends  with  the 
battle  of  Poictiers,  about  the  year  1356.  It  continued 
in  manuscript  till  the  year  1720,  when  it  was  printed 
by  the  industrious  Thomas  Hcamo  at  Oxford,  from  a 
manuscript  belonging  to  Sir  Thomas  Seabright.  It  is 
how  beeome  verv  scarce. 

AVEZZANO,  a  town  of  Italj  in  the  kingdom  of 
Naples,  in  the  Farther  Abruzzo.  It  is  built  on  an  al- 
most imperceptible  declivity,  one  mile  from  the  lake 
of  Celano,  to  which  an  avenue  of  poplars  leads  from 
the  baronial  castle.  This  edifice  standii  at  a  little  dr* 
stance  from  tite  town,  is  square,  and  flanked  with  towers; 
it  was  erected  by  Virginio  Orsini,  to  which  family 
this  and  many  other  great  lofdship<i  belonged,  before 
they  were  wrested  from  them  in  times  of  civil  war,  and 
transferred  to  the  Colonnas.  Avezzano  was  fonnded  in 
660,  and  contains  2700  inhabitants,  and  two  religious 
communities  within  its  walls,  which  are  indeed  in  a 
ruinous  condition.  The  houses  are  in  general  mtan  \ 
but  there  are  some  large  baildings  and  opulent  families 
of  the  class  of  gentlemen,  not  possessed  of  fees  held  in 
xapite, 

AUGE,  formerly  a  territory  of  Normandy  in  France, 
which  gave  title  to  a  viscount.  It  extends  from  Falaise 
and  Argenton  as  far  as  the  sea,  between  the  rivers 
Dives,  Vie,  and  Tongues.  The  arable  land  is  stiff,  and 
produces  but  little  good  corn  :  but  they  sow  sainfoin  ; 
which  succeeds  so  well  that  thej  have  five  good  crops 
successively  \  they  likewise  sow  fiaz  and  hemp;  and  have 
a  vast  quantity  of  apples,  with  wfaicb  they  make  cy- 


der«  Horsel  are  bred  hart  in  great  namhert ;  and  the 
inhabitants  fatten  the  oxen  which  come  firom  Poictoo 
and  Britanny. 

AUGEAS,  in  fabulous  history,  was  king  of  Ells, 
and  particularly  famed  for  his  stable,  which  contained 
3000  oxen,  and  had  not  been  cleaned  for  30  years. 
Hercules  was  desired  to  clear  away  the  filth  from  this 
stable  in  one  day;  and  Augeas  promised,  if  he  per* 
formed  it,  to  give  him  a  tenth  part  of  the  cattle.  This 
task  Hercoles  is  said  to  have  executed  by  turning  the 
course  of  the  river  Alpheus  through  the  stable  ;  when 
Augeas  refusing  to  stand  by  his  engagement,  Hercule^ 
slew  him  with  his  arrows,  and  gave  his  kingdom  to 
Phyleus  his  son,  who  had  shown  an  abhorrence  of  his 
father's  insincerity. 

AUGMENT,  in  Grammar ^  an  accident  of  certain 
tenses  of  Greek  verbs,  being  either  the  prefixing  of  a 
syllable,  or  an  increase  of  the  quantity  of  the  initial 
vowels. 

AUGMENTATION,  in  a  general  sense,  is  the  act 
•f  adding  or  joining  something  to  another  with  a  design 
to  render  it  large. 

AuGMEVTATiOK  IS  also  osed  for  the  additament  or 
thing  added. 

AuGMEMTATloiT  WBa  also  the  name  ef  a  court  erect- 
ed ay  Hen.  VIII.  so  called  from  the  augmentation  of 
the  revenoes  of  the  crown,  by  the  suppression  of  religi- 
ous houses  ;  and  the  office  still  remains,  wherein  there 
are  many  curious  records,  though  the  court  has  been  dis- 
solved long  since* 

AuoMEKTATlOK,  in  Heraldry^  are  additional  char- 
ges to  a  coat-armour,  frequently  given  as  particular 
marks  of  honour,  and  generally  borne  either  in  the  es- 
outcheon  or  a  conton  \  as  have  all  the  baronets  of  Eng- 
land, who  have  borne  the  arms  of  the  province  of  Ulster 
in  Ireland. 

AUGRE,  or  AwGRE,  an  instmmcBt  osed  by  carpen- 
ters and  joiners  to  bore  large  round  holes  ;  and  consist- 
ing of  a  wooden  handle,  and  art  iron  blade  terminated 
at  bottom  with  a  steel  bit. 

AUGSBURG,  a  city  of  Germany,  in  the  king- 
dom  of  Bavaria,  seated  near  the  confluence  of  the 
Ardech  and  Lech,  in  one  of  the  most  beautiful  plains 
that  can  be  imagined.  It  is  one  of  the  largest  and 
handsomest  cities  of  the  empire  \  but  the  fortifications 
are  after  the  old  manner,  and  very  irregular  j  the  streets 
are  broad  and  straight }  the  houses  mostly  of  timberi 
plastered  and  whitened  without,  or  adorned  with  paint- 
ings \  the  rest  are  of  freestone  \  the  choiches  and  foun- 
tains are  generally  ornamented  with  fine  figures  of  brass. 
Many  of  the  churches  are  stately,  and  adorned  within 
with  curious  workmanship  and  paintings.  That  part 
of  the  city  erected  by  the  noble  family  of  the  Fuggers, 
who  are  lords  of  the  adjacent  country,  consists  of  seve- 
ral streets  crosswise,  containing  106  houses  :  the  poor 
people  that  inhabit  them  are  maintained  by  an  annual 
pension.  Its  magnificent  town-house  is  little  inferior 
to  that  of  Amsterdam,  being  a  vast  square  stone  build- 
ing, with  a  marble  portico;  at  the  top  of  the  front, 
within  the  pediment,  is  a  large  spread  eagle,  hold- 
ing a  sceptre  and  globe  in  its  talons,  of  brass  gilt, 
said  to  weigh  2200  weight  \  the  great  portal  is  of  a 
very  beautiful  reddish  marble,  over  which  is  a  balcony 
of  the  same  colour,  supported  by  two  pillars  of  white 
marble  ;  over  the  gate  there  are  two  large  griffins  of 
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Auf  idjvrg  brafis ;  most  of  the  rooms  are  tratnscotted  and  ceiled 
with  very  fine  timber :  the  great  hall  is  very  magniiir 
cent,  and  paved  with  marble  \  it  is  1 10  feet  long,  58 
broad,  and  52  high,  and  its  roof  is  supported  by  eight 
columns  of  red  marble :  the  ceiling  of  the  upper  wall 
j8  of  very  curious  workmanship  of  polished  ash,  consist- 
ing of  compartments,  the  squares  and  pannels  of  which 
are  enriched  with  gilded  sculptures,  and. filled  with 
pictures  and  other  ornaments ;  this  is  likewise  support- 
ed by  eight  pillars,  with  bases  and  chapiters  of  brass  : 
the  other  rooms  are  handsomely  adorned  with  very  fine 
paintings. 

In  the  square,  near  the  town-house,  is  the  fountain 
of  Augustus,  which  is  a  marble  bason,  surrounded  with 
iron  ballustrades  finely  wrought :  at  the  four  corners  are 
four  brass  statues,  as  big  as  the  life,  two  of  which  are 
women  and  two  men  ;  in  the  middle  of  the  bason  is  a 
pedestaly  at  the  foot  of  which  are  four  large  sphinxes 
squirting  water  out  of  their  breasts  \  a  little  above  these 
are  four  infants  holding  four  dolphins  in  their  arms, 
which  pour  water  out  of  their  mouths  :  and  over  these 
infants  are  festoons  and  pine-apples  all  of  brass  \  upon 
the  pedestal,  is  -the  statue  of  Augustus  as  large  as  the 
life.  The  fountain  most  remarkable  next  to  this  is  that 
of  Hercules,  which  is  a  hexagon  bason  with  several 
brass  figures,  particularly  Hercules  engaging  the  hydra* 
Another  curiosity  is  the  secret  gate,  which  was  coutri- 
Ted  to  let  in  persons  safely  in  time  of  war :  it  has  so 
many  engines  and  divisions  with  gates  and  keys,  and 
apartments  for  guards  at  some  distance  from  each  other, 
where  passengers  are  examined,  that  it  is  impossible  for 
the  town  to  be  surprised  this  way  ^  the  gates  are  bolted 
and  unbolted,  opened  and  shut,  by  unseen  operators, 
insomuch  that  it  looks  like  enchantment.  The  water- 
towers  are  also  very  curious,  of  which  there  are  three 
seated  on  a  branch  of  the  river  Lech,  which  runs  through 
the  city  in  such  a  torrent  as  to  drive  many  mills,  which 
work  a  number  of  pumps  that  Taise  the  water  in  large 
leaden  pipes  to  the  tops  of  the  towers  \  one  of  these 
sends  water  to  the  public  fountains,  and  the  rest  to  near 
1000  houses  in  the  city. 

The  Lutherans  have  a  college  here,  which  is  a  vast 
square  building,  with  a  fine  clock  on  the  top  of  the 
front.  In  this  there  are  seven  different  classes,  a  hall 
for  public  disputations,  and  a  theatre  for  dramatic  repre- 
sentations. The  cathedral  is  a  large,  gloomy,  Gothic 
building,  with  two  spire  steeples  \  it  is  adorned  with 
paintings  upon  whimsical  subjects,  and  bas  a  great  gate 
all  of  brass,  over  which  are  several  scripture  passages 
well  represented  in  basso-relievo.  The  Jesuits  had  a 
splendid  college  here,  with  a  church  full  of  gilding, 
painting,  and  carving;  and  a  fine  library.     Though 
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founder  of  the  town  :  it  is  true,  that  that  emperor  sent  Angikvrg. 
a  colony  there;  but  the  town  was  already  founded, 
though  be  gave  it  the  name  of  Augusta  Vindelicorum, 
Augsburg,  indeed,  is  one  of  the  oldest  towns  in  Ger- 
many, and  one  of  the  most  remarkable  of  them,  as  it 
is  there  and  at  Nuremberg  that  you  meet  with  th» 
oldest  marks  of  German  art  and  industry.  In  the  14th 
and  15th  centuries,  the  commerce  of  this  town  waa 
the  most  extensive  of  any  part  of  south  Germany,  and 
contributed  much  to  the  civilization  of  the  country,  by 
the  works  of  art  and  variety  of  necessaries  to  the  com- 
fort and  convenience  of  life  which  it  was  the  means  of 
introducing.  Many  things  originated  in  this  towh 
which  have  had  a  great  influence  9n  the  happiness  of 
mankind.  Not  to  mention  the  many  important  diets 
of  the  empire  held  here  \  here,  in  952,  did  a  council 
Confirm  the  order  for  the  celibacy  of  priests  ;  here,  in 
1530,  was  the  confession  of  faith  of  the  Protestants 
laid  before  the  emperor  and  other  estates  of  Germany  ; 
and  here,  in  1555,  was  signed  the  famous  treaty  of 
peace,  by  which  religious  liberty  was  secured  to  Ger- 
many. 

Though  the  Protestants  were  very  powerful  at  Augs- 
burg, they  could  not  keep  their  ground  :  for  the  Ba- 
varians drove  them  from  thence :  but  Gustavus  AdoU 
phus  restored  them  again  in  1632;  since  which  time 
they  have  continued  there,  and  share  the  government 
with  the  Catholics.  In  1703,  the  elector  of  Bavaria 
took  the  city  after  a  siege  of  seven  days,  and  demolish- 
ed the  fortificatiops :  however  the  battle  of  Hochstedt 
restored  their  liberty,  which  they  enjoyed  under  the  go- 
vernment of  their  own  magistrates,  till  the  French  re- 
volution. It  was  sufiiered  to  continue  a  free  city  in 
1803,  but  was  united  to  Bavaria  in  1807.  The  chap- 
ter is  composied  of  persons  of  quality,  who  are  to  bring 
proofs  of  their  nobility,  and  the  canons  have  a  right  of 
electing  their  own  bishop. 

The  police  of  the  place  is  very  good  :  and  though 
the  town  has  no  territory,  it  has  no  debts.  Augsburg 
is,  however,  no  longer  what  it  was.  It  no  longer 
has  a  Fugger  and  a  Welser  in  it  to  lend  the  emperor 
millions.  In  this  large  and  handsome  town,  formerly 
one  of  the  greatest  trading  towns  in  Germany,  there  are 
no  merchants  at  present  to  be  found  who  have  capitals 
of  more  than  20,oool.  The  others,  most  of  whom  must 
have  their  coaches,  go  creeping  on  with  capitals  of 
3000I.  or  40001.  and  do  the  business  of  brokers  and 
commissioners.  Some  houses,  however,  carn[  on  a  lit- 
tle banking  trade  \  and  the  way  through  Tyrol  and 
Graubundten  occasions  some  little  exchange  between 
this  place  and  Germany.  After  these  brokers  and 
doers  of  business  by  commission,  the  engravers,  statu- 


half  the  inhabitants  are  Lutheran^,  there  are  a  great    Aries,  and  painters,  are  the  most  reputable  of  the  la- 


many  Popish  processions.  There  are  no  Jews  in  the 
town,  nor  are  they  suffered  to  lioh  there ;  but  they  in- 
habit a  village  at  about  a  league  distance,  and  pay  so 
much  an  hour  for  the  liberty  of  trading  in  the  day- 
time* The  Benedictine  abbey  is  a  vast  Gothic  build- 
ing, the  ceiling  of  which  is  said  to  be  the  highest  in 
Grermany,  and  overlooks  all  the  rest  of  the  churches  \ 
it  is  adorned  with  several  statues,  and  has  one  very 
grand  altar.  The  church  of  St  Croix  is  one  of  the 
handsomest  in  Augsburg  for  architecture,  painting, 
sculpture,  gilding,  and  a  fine  spire. 

The  inhabitants  look  upon  Augustus  Csesar  aa  the 


bouring  part  of  the  city.  Their  productions,  like  the 
toys  of  Nuremberg,  go  everywhere.  There  are  al- 
ways some  people  of  genius  amongst  them  ;  but  the 
small  demand  for  their  art  affords  them  so  little  en- 
couragement, that  to  prevent  starving  they  are  mostly 
confined  to  the  small  religious  works  which  are  done 
elsewhere  by  Capuchin  monks.  They  furnish  all  Ger- 
many with  little  pictures  for  prayer  books,  and  to 
hang  in  the  citizens  houses.  There  is  an  academy  of 
arts  instituted  here  under  the  protection  of  the  magi- 
strates :  the  principal  aim  of  which  is  to  produce  good 
mechanics,  and  preserve  the  manufactures  of  the  citr. 
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nrz       This  tonrn,  which  is  nine  miles  and  a  half  in  circam* 
ference,  contains,  according  to  Mr  Riesbeck,   hardly 

j**.  30,000  inhabitaots  :  but  Mr  Nicolai  makes  them  about 

""**  35»ooo. 

This  city  has  its  drinking  water  from  the  river  Lech, 
which  runs  at  some  distance  from  it}  and  the  aqueducts 
which  convey  the  water  are  much  to  be  admired.  It  is 
a  central  depositary  of  the  Neckar,  Tyrolese,  Italian, 
and  Greek  wines.  Another  important  branch  of  traf- 
fic here  is  that  of  bookselling  and  publishing,  especially 
in  Catholic  literature.  The  Catholics  have  six  churches 
and  eight  monasteries  here,  and  the  Lutherans  six 
churches  ^  but  the  former  considerably  exceed  the  lat- 
ter in  point  of  numbers.  This  city  was  first  constituted 
the  capital  of  the  circle  of  the  Lech,  hut  was  joined  in 
1810  to  that  of  the  lUer,  of  which  Kempten  is  now 
the  chief  town.  The  elector  of  Treves  fixed  his  resi* 
dence  here  after  the  secularization  of  his  territeriea. 
A  wooden  bridge  of  ingenious  structure  was  built  over 
the  Leek  at  Augbburg  in  1808.  In  the  war  of  1756, 
the  citizens  were  divided  into  equal  parties  for  the  two 
courts.     The  Catholics  considered  the  emperor  as  their 

fod,  and  the  Protestants  did  the  same  by  the  king  of 
Vussia*  The  flame  of  religion  had  almost  kindled  a 
bloody  civil  war  amongst  them.— The  bishop  takes  his 
name  from  this  town,  but  resides  at  Dillingen.  He 
has  an  income  of  about  20,oool.  per  annum.  As  a 
proof  of  the  Catholicism  of  this  place,  the  Pope  through- 
out his  whole  progress  met  nowhere  with  such  honours 
as  he  did  here.  This  he  owed  to  his  friends  the  Je- 
suits, who  had  great  influence  in  this  place.  £•  Long. 
IQ.  58.  N.  Lat.  48.  24. 

AuosBuna  Confession^  denotes  a  celebrated  confes* 
sion  of  faith  dra.wn  up  by  Luther  and  Melancthon,  on 
behalf  of  themselves  and  other  ancient  reformers,  and 
presented  in  1530  to  the  emperor  Charles  V.  at  tho 
diet  of  Augusta  or  Augsburg,  in  the  name  of  the 
evangelic  body.  This  confession  contains  28  chapters  \ 
of  which  the  greatest  part  is  employed  in  representing, 
with  perspicuity  and  truth,  the  religious  opinions  of 
the  Protestants,  and  the  rest  in  pointing  out  the  errors 
and  abuses  that  occasioned  their  separation  from  tho 
church  of  Rome. 

AUGUR,  an  officer  among  the  Romans  appointed 
to  foretel  future  events,  by  the  chattering,  flight,  and 
feeding  of  birds.  There  was  a  college  or  community 
of  them,  consisting  originally  of  three  members,  with 
respect  to  the  three  tribes,  the  Luceres,  Ramnenses, 
and  Tatienses :  afterwards  the  number  was  increased 
to  nine,  four  of  whom  were  patricians  and  five  pie-* 
beians.  They  bore  an  augural  staff  or  wand,  as  the 
ensign  of  their  authority  \  and  their  dignity  was  so 
much  respected,  that  they  wei^  never  deposed,  or  any 
sub^itituted  in  their  place,  though  they  should  be  .con? 
victed  of  the  most  enormous  crimes.     See  Augurt. 

AUGURAL,  something  relating  to  the  augurs.-^ 
The  augural  instruments  are  represented  on  several 
ancient  medals. 

AuQvnAL  Supper^  that  given  by  a  priest  on  his  first 
admission  into  the  order,  called  also  by  Varro  Adjicu 
aiis. 

AuQURAL  Books^  those  wherein  the  discipline  and 
rules  of  augury  were  laid  down* 
AUGURALE,  the  place  in  a  camp  where  the  ge- 


neral took  auspicia.    This  answered  to  the  Augurato^  Augurale- 
fiurn  in  the  city.  i) 

AuGURALE  is  also  used  in  Seneca  for  the  ensign  or    Augury. 
badge  of  an  augur,  as  the  ittuus*  ' 

AUGURATORIUM,  a  building  on  the  Palatine 
mount,  where  public  auguries  were  taken. 

AUGURY,  in  its  proper  sense,  the  art  of  foretelling 
future  events  by  observations  taken  from  the  chatter*- 
ing,  singing,  feeding,  and  flight,  of  birds  ;  though  it  is 
used  by  some  writers  in  a  more  general  signification,  aa 
comprising  all  the  different  kinds  of  divination. 

Augury  was  a  very' ancient  superstition.     We  know 
from  Hesiod,  that  husbandry  was  in  part  regulated  by.    ' 
the  coming  or  going  of  birds:. and  roost  probably  it 
had  been  in-  use  long  before  his  time,  .as  astronomy  was  . 
Uien  in  its  infancy.     In  process  of  time,  these  animals.- 
seem  to  have  attained  a  greater  and  very  wonderful  an*- 
thority,  till  at  last  no  affair  of  xwnsequence,  either  of 
private  or   public  concern,  was  undertaken  without 
consulting  them.     They  were  looked  upon  as  th&  in- 
terpreters of  the  gods ',  and  those  who  were  qualified' 
to  understand  their  oracles  were  held  among  the  thief 
men  in  the  Greek  and  Roman  states,  and  became  the 
assessors  of  kings,  and  even  of  Jupiter  himsel£     How- 
ever absurd  such  an  institation  as  a  college  of  angura 
may^  appear  in  our  eyes,  yet,  like  all  other  extrava- 
gant institutions,  it  had  in  part  its  origin  from  nature. 
\Vhen    men   considered  the   wonderful  migration   of 
birds,  how  they  disappeared  at  once,   and  appeared 
again  at  stated  times,  and  could  give,  no  guess  where 
they  went,  it  was  almost  natural  to  suppose  that  they» 
retired  somewhere  out  of  the  sphere  o£  this  earthj  and 
perhaps  approached  the  ethereal  regions,  «4iere  they^ 
might  converse  with  the  gods,  and  thence  be  enabled* . 
to  predict  events.     It  was  almost  natural  for  a  super- 
stitious people  to  imagine  this  \  at  least  to  believe  it,  as 
soon  as  some  impostor  was  impudent  enoogh  to  assert 
it.     Add  to  this,  that  the  disposition  in  some  birds  ta 
imitate  the  human  voice,  must,  contribote  much  to  the 
confirmation  of  such  a  doctrine.     This  institution  of  ' 
aognry  seems  to  have  been  much  more  ancient  than 
that  of  aruspicy  )  for  we  find  many  instances  of  the  for- 
mer in  Homer,  but  not  a  single  one  of  the  latter,  thoogb 
frequent  mention  is  made  of  sacrifices  in  that  author.  . 
From  the  whole  of  what  has  been  observed,  it  seems  . 
probable  that  natural  augury  gave  rise  to  religions  au-t 
gury,  and  this  to  aruspicy,  as  the  mind  of  man  makes  . 
a.  very  easy  transition  from  a  little  truth  to  a  great  deal . 
of  error. 

A  passage  in  Aristophanes  gave  the  hint  for  these  - 
observations.     In  the  comedy  .of  the  Birds,  he  makes  > 
one  of  them  say  this  :  "  The  greatest  blessings  which  . 
can  happen  to  you  mortals,  are  derived  firom  us.   First, 
VK  show  yoU'  the  seasons,   viz.  spring,   winter,  au- 
tumn.     The  crane  points  out  the  time   for  -  sowing,  . 
when  she  flies  with  her  warning  potes  into  Egypt  ^  she 
bids  the  sailor  hang  up  his  rudder  .and  take  his  rest, 
and  every  prudent  man  provide  himself  with  winter  - 
gltrments.    Next  the  kite  appearing,  procl^ms  another  r 
season,  viz«  when  it  is  time  to  shear  his  sheep.     After 
thi^t  the  swallow  informs  yan  when  it  is  time  to  put  on  s 
summer  clothes.     We  are  to  you,  (adds,  the  chorus), 
Ammon,   Dodona,   Apollo  :   for,  after  cons^ting.  os, 
you  ..OQd.ert>k.(?  tytjrj  Xldngy  merchapdise,.  purchasesi  . 
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Attf^nry    matringes,'^  &c.     Now,  it  seems  not  improbable,  tbat 

\\        the  Aame  transition  was  made  in  the  specalations  of  men 

Augusta.   If hich  appears  in  the  pbet^s  words ;  and  that  tbej  were 

'         easily  induced  to  think,  that  the  sarprising  foresight  of 

birds,  as  to  tlie  time  of  migration,  indicated  something 

of  a  divine  nature  in  them ;  which  opinion  Virgil,  as 

Rn  Epicurean,  thinks  fit  to  enter  his  protest  againsti 

when  he  says, 

Hand  equtdem  credo^  quta  git  divinitas  iiits 
Ingenium, 

But  to  return  to  Aristophanes.  The  first  part  of 
•  the  chorus,  from  whence  the  fore-cited  passage  is  ta- 
ken, seems,  with  all  its  wildness,  to  contain  the  fabu- 
lous cant,  which  the  augurs  made  use  of  in  order  to  ac« 
count  for  their  impudent  impositions  on  mankind.  It 
sets  out  with  cosmogony  ^  and  says,  That  in  the  be- 
ginning were  Chaos  and  Night,  and  Erebus  and  Tar- 
tarus :  That  there  was  neither  water,  nor  air,  nor  sky : 
That  Night  laid  an  egg^  from  whence,  after  a  time, 
Love  arose :  That  Love,  in  conjunction  with  ErebuS| 
produced  a  third  kind ;  and  that  they  were  the  first  of 
the  immortal  race,  &c. 

AUGUST,  {au^ustut)^  in  a  general  sense,  something 
majestic,  venerable,  or  sacred.  The  appellation  was  first 
conferred  by  the  Romftn  senate  upon  Octavius,  after  his 
being  confirmed  by  them  in  the  sovereign  power.  It 
was  conceived  as  expressing  soniethingdivine,or  elevated 
above  the  pitch  of  mankind,  being  derived  from  the  verb 
augeo^  ^*  I  increase,'*  tanquam  ^a^pra  kumanam  sortem 
auctus.    See  Augustus. 

August,  in  Chronology^  the  «ighth  month  of  our 
year,  containing  31  days.  August  was  dedicated  to 
the  honour  of  Augustus  Ccesar,  because,  in  the  same 
month,  he  was  created  consul,  thrice  triumphed  in 
Rome,  subdued  ,  Egypt  to  the  Roman  empire,  and 
made  an  end  of  civil  wars,  being  before  called  Sextiits^ 
or  the  sixth  month  from  March. 

AUGUSTA,  or  Austa,  an  island  in  the  Adriatic 
sea  on  the  coast  of  Dalmatia,  near  Ragusa,  subject  to 
Venice.     £.  Long.  17.  50.  N.  Lat.  42.  3}* 

Augusta,  a  town  of  Georgia  in  North  America* 
See  Georgia. 

Augusta  Ausciorum,  a  town  of  Aquitania,  so  na» 
med  out  of  compliment  to  Augustus,  being  originally 
called  Climberrum^  which  name  it  afterwards  resumed. 
In  the  middle  age,  it  took  the  name  of  the  people, 
Ati9ci;  and  is  now  called  Auch^  the  capital  of  Gas<^ 
cony. 

Augusta  Emeritay  a  town  of  Lusitania,  on  the  river 
Anas,  the  capital  of  the  province :  a  colony  of  the 
iBmeriti,  or  such  soldiers  as  had  served  out  their  legal 
time,  were  men  of  experience,  or  had  received  marks 
of  favour.  The  colony  was  founded  by  Augustus  :  and 
is  now  called  Merida^  a  city  of  Spain,  in  Estremadnra, 
on  the  river  Guadiana.     S<fe  Merida. 

Augusta  Prwtoria^  a  town  and  colony  of  Gallia 
Cisalpina,  and  capital  of  the  Salassi ;  seated  at  the  foot 
of  the  At  pes  Graiee  on  the  Duria.  Now  Aouste  in  Pied- 
mont.    See  Aouste. 

Augusta  Rauracorvm,  a  town  of  Gallia  Belgica  ; 
now  a  small  village  called  Atigttst^  at  the  bend  of  the 
Rhine  northward  ;  but  from  the  ruins,  which  are  still 
Co  be  seen,  it  appears   to  have  been  a  considerabU 
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east. 

Augusta  Suesionvmt  a  town  of  Gallim  Belgica  on 
the  Axona  \  so  called  from  Augustus,  and  with  great 
probability  supposed  to  be  the  Noviodunum  Sneasonnm 
of  CsBsar.  Now  Sdssons^  on  the  river  Aisne,  in  the 
Isle  of  France.     See  SoissoKS. 

Augusta  TauHnorum^  a  town  of  the  Tanrini  mt  tlM 
foot  of  the  Alps,  where  the  Duria  Minor  falls  into  the 
Po ;  now  Turtn^  the  capital  of  Piedmont. 

Augusta  Treboy  a  town  of  the  /Bqui,  near  the 
spring  of  the  river  Anio  in  Italy  j  now  Trevi^  in  Um- 
bria,  on  the  east  of  the  Campagna  di  Roma. 

Augusta  Trevirontmy  a  town  of  the  Treriri,  a 
people  inhabiting  between  the  Rhine  and  the  M«Qae« 
but  especially  about  the  Moselle ;  now  Triers^  or 
Treves^  in  the  circle  of  the  Lower  RhinOi  00  the  Mo* 
sellei 

Augusta  Vtndtlicommy  a  town  of  the  Licatet  on 
the  Liens  \  called  by  Tacitus  a  noble  colony  of  BJus* 
tia  ;  now  Atigshurgy  capital  of  Soabia. 

Augusta  Historia  is  the  history  of  the  Roman  em- 
perors from  the  time  of  Adrian  to  Carinus,  that  is, 
from  the  year  of  our  Lord  1 57  to  285,  composed  by 
six  Latin  writers,  lEA,  Spartianos,  Julius  Capitolinos^ 
JEA.  Lampridius,  Vulcatins  Gallicanns,  Trebellins  Pol- 
lio,  and  Flavins  Vopiscus. 

AUGUSTA LES,  in  Roman  antiquity,  an  epithet 
given  to  the  flamens  or  priests  appointed  to  sacrifice  to 
Augustus  after  his  deification  \  and  also  to  the  lodi  or 
games  celebrated  in  honour  of  the  same  prince  on  the 
fourth  of  the  ides  of  October. 

AUGUSTALIA,  a  festival  instituted  by  the  Ro^ 
iiians  in  honour  of  Augustus.  Caesar,  on  his  return  to 
Rome,  after  having  settled  peace  in  Sicily,  Greece,  Sy- 
ria, Asia,  and  Parthia ;  on  which  occasion  they  likewise 
built  an  altar  to  him,  inscribed  Fortunes  reduci. 

AUGUST ALIS  prafectus,  a  title  peculiar  to  a 
Roman  magistrate  who  governed  Egypt,  with  a  power 
much  like  that  of  a  proconsul  in  other  provinces. 

AUGUSTAN  CONFESSION.  See  AuGsausG  Con- 
Jtssion, 

AUGUSTIN,  or  Austin,  St,  the  first  archbishop 
of  Canterbury,  was  originally  a  monk  in  the  cotivent 
of  St  Andrew  at  Ronre,  and  educated  under  St  Gregory, 
afterwards  Pope  Gregory  I.  by  whom  be  was  des- 
patched into  Britain  with  40  other  monks  of  the  same 
order,  about  the  year  596,  to  convert  the  English 
Saxons  to  Christianity.  They,  landed  in  the  isle  of 
Thanet ;  and  having  sent  some  French  interpreters  to 
King  Ethelbert  with  an  account  of  their  errand,  the 
king  gave  them  leave  to  convert  as  many  of  his  sub- 
jects at  they  could,  and  assigned  their  place  of  resi- 
dence, at  Durovernum,  since  called  Canterbury;  to 
which  they  were  confined  till  the  king  himself  was  con- 
verted, whose  example  had  a  powerful  influence  in  pro- 
moting the  conversion  of  his  subjects ;  but  though  he 
was  extremely  pleased  at  their  becoming  Christians,  be 
never  attempted  to  compel  them.  He  despatched  a 
priest  and  a  monk  to  Rome,  to  acquaint  the  pope  with 
the  saccess  of  his  mission,  and  to  desire  his  resolution 
of  certain  questions.  Theae  men  brought  back  with 
them  a  pall,  and  several  books,  vestments,  utensils,  and 
ornaments  for  the  churches.    His  holiness,  by  the  same 
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nieisengeTSy  gnve  Angvstin  directions  concerning  the 
settling  of  episcopal  sees  in  Britain  ^  a)id  ordered  him 
not  to  pull  down  the  idol- temples,  but  to  convert  tbent 
into  Christian  churches;  only  destroying  the  idols,  and 
sprinkling  the  place  with  holy  water,  that  the  natives, 
by  frequenting  the  temples  they  had  been  always  ac« 
customed  to,  might  be  the  less  shocked  at  their  entrance 
into  Christianity.  Augustin  resided  principally  at  Can- 
terbury, which  thus  became  the  metropolitan  church 
of  England  }  and  having  established  bishops  in  several 
of  the  cities,  be  died  on  the  26th  May,  607.  The 
Popish  writers  ascribe  several  miracles  to  him.  The 
observation  of  ibe  festival  of  St  Augustin  was  first  en« 
joined  in  a  synod  held  under  Cuthbert  archbishop  of 
Canterbury,  and  afterwards  by  the  pope's  bull  in  the 
reign  of  King  Edward  III. 

AUGUSTINE,  St,  an  illustrious  father  of  the 
church,  was  bom  at  Tibagaste,  a  city  of  Numidia,  on 
the  ijtb  of  November  354.  His  father,  a  burgess 
of  that  city,  was  called  Fatrtcuu ;  and  his  mother, 
Manwa^  who  being  a  woman  of  great  virtue,  instructed 
him  in  the  principles  of  the  Christian  religion.  In 
his  early  youth  he  was  in  the  rank  of  the  catechumens  ^ 
and  falling  dangerously  ill,  earnetitly  desired  to  be  bap- 
tized ;  hut  the  violence  of  the  distemper  ceasing,  his 
baptisoi  was  delayed.  His  father,  who  was  not  yet 
baptized,  made  him  study  at  Thagaste,  Madaura,  and 
afterwards  at  Carthage.  Augustine  having  read  Ci- 
cero*s  books  of  philosophy,  began  to  entertain  a  love 
lor  wisdom,  and  applied  himself  to  the  study  of  thu 
Holy  Soriptiires ;  nevertheless,  he  suffered  himself  to 
be  seduced  by  the  Manicheans.  At  the  age  of  19, 
he  retomed  to  Thagaste,.  and  taught  grammar,  and 
also  frequented  the  bar :  he  afterwards  taught  rhetoric 
at  Carthage  with  applause.  The  insolence  of  the 
tcholars  at  Carthage  made  him  take  a  resolution  to  go 
le  Rome^  though  against  his  mother's  will.  Here  also 
he  had  many  scholars^  but  disliking  them,  he  quitted 
Rome,  and  settled  at  Milan,  and  was  chosen  publio 
professor  of  rhetoric  in  that  city.  Here  he  Imd  oppor- 
tunities of  hearing  the  sermons  of  St  Ambrose,  which, 
together  with  the  study  of  St  Paul's  epistles,  and  the 
conversion  of  two  of  his  friends,  determined  him  to 
retract  his  error*,  and  quit  tlie  sect  of  the  Manicheans; 
this  was  in  the  3  2d  year  of  his  age.  In  the  vacation  of 
the  year  386,  he  retired  to  the  house  of  a  friend  of  his, 
named  Vtrecundus^  where  he  seriously  applied  himself 
to  the  study  of  the  Christian  religion,  in  order  to  pre- 
pare himself  for  baptism,  whicli  be  received  at  Eastor 
in  the  year  387.  Soon  after  this,  his  mother  came  to 
see  him  at  Milan,  and  invite  him  back  to  Carthage;  but 
at  Ostia,  whither  he  went  to  embark  in  order  to  his 
fBftnrn,  she  died.  He  arrived  in  Africa  about  the  end 
of  the  year  388 ;  and  having  obtained  a  garden-plot 
without  the  walls  of  the  city  of  Hippo,  he  associated 
himself  with  1 1  other  persons  of  eminent  sanctity,  who 
distinguished  themselves  by  wesring  leathern  girdles, 
and  lived  there  in  a  monastic  way  for  the  space  of  three 
years,  exercising  themselves  in  fasting,  prayer,  study, 
and  meditation,  day  and  night :  from  hence  sprung 
op  the  Augustine  friars,  or  eremites  of  St  Angustine, 
beii^  the  first  order  of  mendicants ;  those  of  St  Jerome, 
the  Carmelites,  and  others,  being  but  branches  of  this 
of  St  Augustine.  About  this  time,  or  before.  Vale- 
riot  bishop  of  Hippo,  against  hi^  will,  ordaiped  hiua 
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priest :  nevertheless,  he  continued  to  reside  in  his  little  Ani;u»tiiif, 
monastery,  with  his  brethren,  who,  renouncing  all  Augu&tinv. 
property,  possessed  their  goods  in  common.  Valerius, 
who  had  appointed  St  Anguntine  to  preach  in  bis  place, 
allowed  him  to  do  it  in  his  presence,  contrary  to  the 
custom  of  the  churches  in  Attica.  He  ex{ilained  the 
creed,  in  a  general  council  of  Africa,  held  in  393. 
Two  years  after,  Valerius,  fearing  he  might  be  pre- 
ferred to  be  bishop  of  another  church,  appointed  him 
his  coadjutor  or  colleague,  and  caused  him  to  be  or- 
dained bishop  of  Hippo,  by  Megalus  bishop  of  Ca- 
lame,  then  primate  of  Numidia.  St  Augustine  died 
the  28th  day. of  August,  430,  aged  76  years,  having 
had  the  misfortune  to  see  his  country  invaded  by  the 
Vandals,  and  the  city  where  he  was  bishop  besieged  for 
seven  months. 

The  works  of  St  Angostine  make  ten  volumes :  the 
best  edition  of  them  is  that  of  Maurin,  printed  at 
Antwerp,  in  1700.  They  are  but  little  read  at  this 
time,  except  by  the  clergy  of  the  Greek  church  and 
in  the  Spanish  universities.  The  booksellers  of  Lon- 
don receive  frequent  commissions  for  them,  and  indeed 
for  the  most  of  the  fathers,  from  Russia,  and  also  from 
Spain. 

AuGUSTiKE,  Stj  a  fort  of  North  America,  on  the 
cast  coast  of  Cape  Florida,  situated  in  W.  Long.  8i. 
40.  N.  Lat.  30.  o.  This  fort  was  built  by  the  Spa- 
niards ;  who  were  scarce  well  established  there  when 
they  were  attacked  by  Sir  Francis  Drake  in  1586,  who 
reduced  and  pillaged  the  fort  and  town  adjacent.  In 
1665,  it  underwent  a  similar  fate,  being  attacked  by 
Captain  Davis  at  the  head  of  a  considerable  company 
of  bucaniers.  In  1702  an  attempt  was  made  by 
Colonel  More  to  annex  St  Augustine  to  the  British  do- 
minions. He  invested  it  with  only  500  English  and 
700  Indians ;  but  succours  having  arrived,  he  found  it 
necessary  to  raise  the  siege,  and  retire  with  precipita« 
tion.  In  1740,  another  unsuccessful  attempt  was  nuide 
on  this  fort  by  General  Oglethorpe :  it  wis,  however, 
together  with  the  whole  country  of  Florida,  ceded  to 
Great  Britain  by  the  treaty  of  Paris  in  1763  ;  but  was 
restored  to  Spain  by  the  treaty  of  peace  1783.  In 
1817  the  white  population  of  the  town  consisted  of  about 
1000  persons,  of  whom  150  were  able  to  carry  arms. 
There  were  about  150  white  regular  troops,  and  350 
black  or  coloured  regulars,  and  500  slaves.  . 

Augustine,  a  cape  of  South  America.  W.  Long. 
^^,  4.  S.  Lat.  8.  30. 

AUGUSTINS,  or  Augustikians,  an  order  of 
religious  ;  thus  called  from  St  Augustine,  whose  rule 
they  observe.  The  August  ins,  popularly  also  called 
Austin  friars,  were  originally  hermits,  whom  Pope 
Alexander  IV.  first  congregated  into  one  body,  under 
their  general  Lanfranc,  in  1 256*  Soon  after  their  in- 
stitution, this  order  was  brought  into  England,  where 
they  had  about  thirty-two  houses  at  the  time  of  their 
suppression. 

The  Augustins  are  clothed  in  black,  and  make  one, 
of  the  four  orders  of  meodioants.  From  these  arose  a 
reform,  under  the  denomination  of  bare-fooi  Attgttstins^ 
or  MinoretSt  01^  Friars  minor  ^ 

There  are  also  canons  regular  of  St  Augnntine,  wIki 
are  clothed  in  white,  excepting  their  cope,  which  is 
black.  At  Paris  they  were  known  under  the  denomination 
of  religious  of  Gwiyizyz  \  that  abbey  was  the  chit-r 
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.Au^^nini  of  the  order.     There  are  also  notis  and  canonesses,  who 

i)  observe  the  rules  of  St  Augustine. 
'^"*^"**"''  AuGUSTlNiANS  are  also  those  divines  who  maintain, 
on  the  authority  of  St  Augustine,  that  grace  is  effec* 
tual  from  its  nature,  absolutely  and  morally,  and  not  re- 
latively and  gradually.  They  are  divided  into  rigid  and 
relaxed. 

AUGUSTOBONA,  a  city  of  the  Tricassers  in  an- 
cient Gaul,  from  whom  it  was  afterwards  called  TricckS" 
ses,  and  Trecassa  ;  and  still  farther  corrupted  to  ThrO" 
Treci ;  whence  the  modern  name  Troyes^ 


cce.  or 
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Champaj^ne,  on  the  Seine.     See  Troycs. 

AUGUSTODUNUM,  the  capital  of  the  JEdui, 
where  there  was  a  famous  academy  or  school  for  the 
education  of  youth  ^  now  Austun,  or  Autun^  in  the  du* 
chy  of  fiurgundv,  on  the  Arroux.     See  Autun. 

AUGUSTOMAGUS,  an  ancient  town  of  Gallia 
Beigica ;  now  Senlis^  in  the  Isle  of  France.  £•  Long. 
2.  30.  N.  Lat.  49.  10. 

AUGUSTORLTUM,  in  Ancient  Geography,  accord- 
ing to  some  authors,  the  capital' of  the  Pictones,  after- 
wards called  Pictavt ;  now  Poictiers,  But  by  Anto- 
nine^s  Itinerary  from  Burdigala  to  Argantomagus  (or 
Argenton,  as  it  is  interpreted  by  many),  it  can  be  no 
other  but  the  capital  of  the  Lemovices,  now  Limoges, 
situated  between  Vesunnaofthe  Petrocorii,orPerigeuz, 
and  Argantomagus.     £.  Long.  i.  22.  Lat.  45.  52. 

AUGUSTOW,  a  small  but  strong  town  of  Poland, 
in  the  department  of  Lomza,  seated  on  the  river 
Narieu.     £.  Long.  24.  2.  N.  Lat.  53.  25. 

AUGUSTUS,  Fort,  a  small  fortress  seated  on  a 
plain  at  the  head  of  Loch  Ness  in  Scotland,  between  the 
rivers  Taarf  and  Oich  \  the  last  is  a  considerable 
stream,  and  has  over  it  a  stone  bridge  of  three  arches. 
The  fort  consists  of  four  bastions :  within  is  the  go- 
vernor's house,  and  barracks  for  400  men  ;  it  was 
taken  by  the  rebels  in  1 746,  who  immediately  deserted 
it  after  demolishing  what  they  could.  The  name  of 
this  fort  in  £rse  is  Kill  Chumin,  or  the  burial  place 
of  the  Cumins,  It  lies  on  the  road  to  the  isle  of 
Sky,  which  is  about  52  miles  off}  but  on  the  whole 
way  there  is  not  a  place  Et  for  the  reception  of  man  or 
horse. 

Augustus,  the  appellation  conferred  apon  Csesar 
Octavianus,  the  Rrst  Roman  emperor.  See  Octavia- 
Kus,  and  Rome. 

The  obscure  name  Octavianus,  Mr  >  Gibbon  ob- 
serves, he  derived  from  a  mean  family,  in  the  little 
town  of  Aricia.  It  was  stained  with  the  blood  of  the 
proscription  ;  and  he  was  desirous,  bad  it  been  possible, 
to  erase  all  memory  of  his  former  life.  The  illustrious 
surname  of  Ctesar  he  had  assumed^  as  the  adopted  son 
of  the  dictator  ^  but  he  had  too  much  good  sense  either 
to  hope  to  he  confounded,  or  to  wish  to  be  compared, 
with  that'  extraordinary  man.  It  was  proposed  in  the 
senate,  to  dignify  their  minister  with  a  new  appella- 
tion }  and  after  a  very  serious  discussion,  that  of  Au» 
gustus  was  chosen  among  several  others,  as  being  the 
most  expressive  of  the  character  of  peace  and  sanctity, 
which  he  uniformly  affected.  Augustus  was  therefore  a 
personal,  Caaar  a  family,  distinction.  The  former  should 
naturally  have  expired  with  the  prince  on  whom  it  was 
bestowed  :  and  liowever  the  latter  was  diffused  by  adop- 
tion and  female  alliance,  Nero  was  the  last  prince  who 
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could  allege  anv  hereditary  claims  to  the  honoDr  of  the 
Julian  line.  *But  at  the  time  of  bis  death,  the  practice 
of  a  century  had  inseparably  connected  those  appella- 
tions with  the  imperial  dignity,  and  they  have  been 
preserved  by  a  long  succession  of  emperors,  Romans, 
Greeks,  Franks,  and  Germans,  from  the  fall  of  the  re- 
public to  the  present  time.  A  distinction  was,  bow- 
ever,  soon  introduced.  The  sacred  title  oi  Augustus  was 
always  reserved  for  the'  monarch  ^  the  name  of  Caesar 
was  more  freely  communicated  to  his  relations  \  and 
from  the  reign  of  Hadrian  at  least,  was  appropriated  to 
the  second  person  in  tlie  state,  who  was  considered  as 
the  presumptive  heir  of  the  empire. 

AVIARY,  a  place  set  apart  for  feeding  and  propa- 
gating birds.  It  should  be  so  large  as  to  give  the  birds 
some  freedom  of  flight ;  and  turfed,  to  avoid  the  appear- 
ance of  foulness  on  the  floor. 

AVIC£NNA,  or  A  vicekes,  the  prince  of  Arabian 
philosophers  and  physicians,  was  bom  at  Assena,  a  vil- 
lage-in  the  neighbourhood  of  Bokhara.  His  father  was 
from  Balkh  in  Persia,  and  had  married  at  Bokhara.  The 
first  years  of  Avicenna  were  devoted  to  the  study  of  the 
Koran  and  the  belles  lettres.  He  soon  showed  what  he 
was  likely  to  become  afterwards  ;  and  the  progress  he 
made  was  so  rapid,  that  when  he  was  but  ten  years  old, 
he  was  perfectly  intelligent  in  the  most  hidden  senses  of 
the  Koran. 

Abou-Abdoullab,  a  native  of  Naponloas  in  Syria, 
at  that  time  professed  philosophy  at  Bokhara  with  the 
greatest  reputation.  Avicenna  studied  under  him  the 
principles  of  logic  \  but  soon,  disgusted  with  the  slow 
manner  of  the  schools,  he  set  about  studying  alone, 
and  read  all  the  authors  that  had  written  on  philosophy, 
without  any  other  help  than  that  of  their  commentators. 
Mathematics  bad  no  fewer  charms  for  him  ^  and  after 
reading  the  first  six  propositions  of  £uclid,  he  got 
alone  to  the  last,  having  made  himself  perfect  roaster  of 
them,  and  treasured  up  all  of  them  equally  in  his  me- 
mory. 

Possessed  with  an  extreme  avidity  to  be  acquainted 
with  all  sorts  of  sciences,  he  likewise  devoted  himself  to 
the  ^tudy  of  medicine.  Persuaded  that  this  divine  art 
consists  as  much  in  practice  as  in  theory,  he  sought  all 
opportunities  of  seeing  the  sick  \  and  afterwards  confes- 
sed, that  he  had  learned  more  from  experience  than 
from  all  the  old  books  he  had  read.  He  was  now  in  his 
1 6th  year,  and  already  was  celebrated  for  being  the 
light  of  his  age.  He  resolved  at  this  age  to  resume  his 
studies  of  philosophy,  which  medicine  had  made  him  ne- 
glect :  and  he  spent  a  year  and  a  half  in  this  painful  la- 
bour, without  ever  sleeping  all  this  time  a  whole  night 
together.  If  he  felt  himself  oppressed  by  sleep,  or  ex- 
hausted by  study,  a  glass  of  wine  refreshed  his  wasted 
spirits,  and  gave  him  new  vigour  for  stody ;  if  in  spite 
of  him  his  eyes  for  a  few  minutes  shut  out  the  light,  it 
then  happened  to  him  to  recollect  and  meditate  upon  all 
the  things  that  had  occupied  his  thoughts  before  sleep. 
At  the  age*  of  21,  he  conceived  the  bold  design  of  in- 
corporating, in  one  work,  all  the  objects  of  human 
knowledge  \  and  carried  it  into  execution  in  an  £ncy- 
clopedie  of  20  volumes,  to  which  he  gave  the  title  of 
the  Utility  of  VtUities. 

Several  great  princes  had  been  taken  dangerously  ill, 

and  Avicenna  was* the  only  one  that  could  know  their 
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aSlmentt  mni  cure  them.  His  repatation  increased  daily, 
and  all  .the  kings  of  Asia  desired  to  retain  him  in  their 
families. 

Mahroady  the  son  of  Sabektekin,  the  first  sultan  of 
the  dynasty  of  tlie  Samanides,  was  then  the  most 
powerful  prince  of  the  east.  Imagining  that  an  im- 
plicit obedience  should  be  paid  by  all  manner  of  per- 
sons to  the  injunctions  of  his  will,  he  wrote  a  haughty 
letter  to  Maroun  sultan  of  Kharazm,  ordering  him  to 
•end  Avicenna  to  him,  who  was  at  his  court,  with  se- 
veral other  learned  man.  Philosophy,  the  friend  of  li- 
berty and  independence,  looks  down  with  scorn  on  the 
shackles  of  compulsion  and  restraint.  Avicenna,  ac- 
customed to  the  most  flattering  distinction  among  the 
great,  could  not  endure  the  imperious  manner  of  Mah- 
mnd's  inviting  him  to  his  court,  and  refused  to  go 
there.  But  the  sultan  of  Karazm,  who  dreaded  his 
resentment,  obliged  the  philosopher  to  depart  with 
others  whom  that  prince  had  demanded  to  be  sent  to 
him. 

Avicenna  pretended  to  obey  }  but  instead  of  repair- 
ing to  Gazna,  he  took  the  route  of  <Giorgian.  Mah- 
mud,  who  had  gloried  in  the  thoughts  of  keeping  him 
at  his  palace,  was  greatly  irritated  at  his  flight.  He 
despatched  portraits  done  in  crayons  of  this  philoso- 
pher to  all  the  princes  of  Asia,  with  orders  to  have  him 
conducted  to  Gazna,  if  he  appeared  in  their  courts* 
But  Avicenna  had  fortunately  escaped  the  most  dili- 
gent rearcb  after  him.  He  arrived  in  the  capital  of 
Giorgian,  where  under  a  disguised  name  he  pexformed 
many  admirable  cures. 

Cabous  then  reigned  in  that  country.  A  nephew, 
whom  he  was  extremely  fond  of,  being  fallen  sick,  the 
most  able  physicians  were  called  in,  and  none  of  them 
were  able  to  know  his  ailment,  or  give  him  any  ease. 
Avicenna  was  at  last  consulted.  So  soon  as  he  had  felt 
the  young  princess  pulse,  he  was  confident  with  him- 
self, that  his  illness  proceeded  from  a  violent  love, 
which  he  d^red  not  to  declare.  Avicenna  commanded 
the  person  who  had  the  care  of  the  different  apart- 
ments in  tbe  palace,  to  name  them  all  in  their  respective 
order.  A  more  lively  motion  in  tbe  princess  pnlse, 
at  hearing  mentioned  one  of  these  apartments,  betray- 
ed a  part  of  his  secret.  The  keeper  then  had  orders 
to  name  all  the  slaves  that  inhabited  that  apartment. 
At  the  name  of  one  of  those  beauties,  the  young  Ca- 
bous could  not  contain  himself;  an  extraordinary  beat- 
ing of  his  pulse  completed  the  discovery  of  what  be 
in  vain  desired  to  keep  concealed/  Avicenna,  now 
fully  assured  tliat  this  slave  was  the  cause  of  the  princess 
illness,  declared,  that  she  alone  had  the  power  to  cure 
him. 

The  sultanas  consent  was  necessary,  and  he  of  course 
was  curious  to  see  his  nephew^s  physician.  He  had 
scarce  looked  at  him,  when  he  knew  in  his  features 
those  of  the  crayoned  portrait  sent  him  by  Mahmud ) 
but  Cabous,  far  from  forcing  Avicenna  to  repair  to 
Gazna,  retained  him  for  some  time  with  him,  and 
heaped  honours  and  presents  on  him. 

This  philosopher  passed  afterwards  into  the  court  of 
Nedjmeddevle,  snltan  of  the  race  of  the  Bouides. 
Being  appointed  first  physician  to  that  prince,  he  found 
means  to  gain  his  confidence  to  so  great  a  degree,  that 
be  raised  him  to  the  post  of  grand  visir.  But  he  d^d 
not  long  enjoy  that  illustrioos  dignity^    Too  great  an 
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attachment  to  pleasures,  especially  those  of  love  rnd  ATicenna. 
the  table,  made  him  lose  at  tbe  same  time  his  post  «nd 
his  master^s  favour.  From  that  time  Avicenna  felt  all 
the  rigours  of  adversity,  which  he  had  brought  upon 
himself  by  his  ill  conduct.  He  wandered  about  as  a 
fugitive,  and  was  often  obliged  to  shift  the  place  of  his 
habitation  to  secure  his  life  firom  danger.  Me  died  at 
Hamadan,  aged  58  years,  in  the  428th  year  of  the 
Hegira,  and  of  Christ  1036. 

The  perfect  knowledge  he  had  of  physic  did  not  se- 
cure him  from  the  ailments  that  afiBict  human  nature. 
He  was  attacked  by  several  maladies  in  the  course  of 
his  life,  and  particularly  was  very  subject  to  tbe  co- 
lic His  excesses  in  pleasures,  and  his  infirmities, 
made  a  poet  say  who  wrote  his  epitaph,  that  the  pro- 
found study  of  philosophy  had  not  taught  him  good 
morals,  nor  that  of  medicine  the  art  of  preserving  his 
own  health. 

No  one  composed  with  greater  facility  than  Avicen- 
na, writing,  when  he  sat  down  to  it,  50  pages  gene- 
rally in  a  day,  without  fatiguing  himself.  The  doc- 
tors of  Schiras,  having  made  a  collection  of  objections 
against  one  of  his  metaphysical  works,  sent  it  to  him 
at  Ispahan  by  Casem.  This  learned  man,  not  arriving 
till  towards  evening,  came  to  Avicenna^s  house,  with 
whom  he  sat  discoursing  till  midnight.  When  Casern 
bad  retired,  he  wrote  an  answer  to  the  objections  of  the 
Schirazians,  and  finished  it  before  sunrise.  He  imme- 
diately delivered  it  to  Casem,  telling  him,  that  he  had 
made  all  possible  despatch  in  order  not  to  detain  him 
any  longer  at  Ispahan. 

Avicenna,  after  his  death,  enjoyed  so  great  a  repu- 
tation, that  till  the  X2th  century  he  was  preferred  for 
the  study  of  philosophy  and  medicine  to  all  his  prede- 
cessors. His  works  were  the  only  writings  in  vogue  in 
schools,  even  in  Europe.  The  following  are  the  titles* 
X.  Of  the  Utility  and  Advantage  of  Science,  twenty 
books.  2.  Of  Innocence  and  Criminality,  two  books. 
3.  Of  Health  and  Remedies,  eighteen  books.  4.  Ca- 
nons of  Physic,  fourteen  books.  5.  On  Astronomical 
Observations,  one  book.  6.  On  Mathematical  Sciences. 
7.  Of  Theorems,  or  Mathematical  and  Theological 
Demonstrations,  one  book.  8.  On  the  Arabic  Lan- 
guage, and  its  Properties,  ten  books.  9.  On  the 
Last  Judgment,  xo.  On  the  Origin  of  the  Soul,  an(l 
the .  Resurrection  of  Bodies,  xi.  Of  .the  end  we 
should  propose  to  ourselves  in  Harangues  and  Philo- 
sophical Argumentations.  X2.  Demonstration  of  the 
collateral  Lines  in  the  Sphere.  X3.  Abridgement  of 
Euclid.  X4.  On  Finity  and  Infinity.  15.  On  Phy- 
sics and  Metaphysics.  16.  On  Animals  and  Vegeta- 
bles, &c.  17.  Encyclopedie,  20  volumes.— -Some^ 
however,  charge  him  with  having  stolen  what  be  pu- 
blished from  a  celebrated  physician  who  had  been  his 
master.  This  man  had  acquired  so  much  honour  and 
wealth,  that  he  was  solicited  by  many  to  take  their 
sons  to  be  his  scholars,  or  even  his  servants ;  but  be- 
ing resolved  not  to  discover  the  secrets  of  his  ar^  be 
would  receive  none. of  them.  Avicenna^s  mother  form- 
ed tbe  following  stratagem :  she  offered  him  her  son  as 
a  servant,  pretending  he  was  naturally  deaf  and  dumb : 
and  the  youtb,  .by  his  motbef^s  instructions,  counter- 
feited those  defects  so  well,  that  the  physician,  after 
making  several  trials  to  discover  the  reality  of  then, 
took  ue  boy  into  his  service,  and  by  degrees  trusted 
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Avicciiiift  ^llfn  60  f;.r  as  to  Itave  liis  writings  op^ti  in  his  room 
II  when  he  went  abroad  :  Avicenna  took  that  opportu- 
Avigiioo.  pity  jQ  transcribe  them,  and  carried  the  copie9  to 
his  mother  ^  and  after  the  death  of  his  master  he  pub- 
lished them  under  hi?  own  name.  Indeed,  if  we  re- 
flect that  he  Hved  but  58  years,  that  he  was  a  wan- 
derer and  a  fugitive,  and  that  he  was  much  addict- 
ed to  liis  pleasures,  we  shall  have  some  difficulty  to 
conceive  how  he  could  find  time  to  compose  so  many 
work<.  Physic,  however,  is  indebted  to  him  for  the 
discovery  of  cassia,  rhubarb,  mirabolans,  tamarinds  : 
and  from  him  also,  it  is  said,  came  to  us  the  art  of 
making  sugar. 

AVICENIA,  Eastern  AxACAtiDiuM.  Sec  Bo- 
tany Index, 

AVlGATO  PEAR.  See  Laijrus,  Botany  In- 
dex, 

AVIGLIANO,  a  small  town  of  Piedmont  in  Italy. 
E.  Long.  7>  5.  N.  Lat.  44.  40. 

AVIGNON,  a  city  of  France,  in  the  department 
of  Vaucluse,  the  ciaipital  of  the  county  of  Venaissin,  ahd 
seated  on  the  banks  of  the  Rhone.  It  tvas  formerly  ad 
archbishop^s  see  ;  and  the  residence  of  several  popes  at 
this,  place  for  ^o  years  has  rendered  it  considerable. 
Near  the  Rhone  there  is  a  large  rock,  within  the  cir- 
cumference of  the  tvatlSj  upon  which  id  a  platform, 
from  whence  may  be  had  a  prospect  of  the  wnole  city 
and  the  places  about  it.  This  city  is  about  three  mileb 
and  two  furlongs  in  circumference,  and  id  In  general 
ill  built,  irregular,  and  devoid  of  beauty.  But  it  is 
surrounded  by  handsome  battleteented  Walls  and  tur- 
rets, not  unlike  those  of  Rome  5  and  its  public  edifices 
are  large,  solid,  and  grand  as  the  taste  of  the  four- 
teenth century  could  make  them.  Several  popes  anA 
^anti-popes,  who,  during  their  lives,  shook  the  Romish 
church  with  violence  and  mOtual  altercation,  repose 
quietly  near  each  other  in  the  various  monasteries  of 
the  place.  The  church  of  the  Cordeliers  contains,  in 
an  obscure  corner,  the  atmosT  defaced  tomb  of  Pe- 
trarch^s  Laura  and  her  husband  Hugh  de  Sade ;  and 
nearly  opposite  is  the  tomb  of  the  brave  GuUoni  so 
well  known  for  his  invincible  courage  as  well  as  for 
his  inviolable  attachment  to  his  sovereign  Henry  IV. 
Many  productions  of  Rene  of  Anjoo  ai^  to  be  seen 
in  the  city.  It  contained  25,211  inhabitants  in  18151 
but  the  number  was  greater  before  the  revolution. 
Avignon  was  at  first^  included  in  the  department  of  the 
Mouths  of  the  Rhone,  but  is  )iow  the  capital  of  the  de- 
partment of  Vaucluse.  It  WHS  annexed  to  France  by 
a  decree  of  the  feiatipnal  assembly  in  179I9  but  was  not 
formally  ceded  by  the  pope  till  1 797. 

The  church  of  Notre  Dame  is  ancient,  but  not  I^rgei 
and  is  one  of  the  best  adorned  in  the  city.  After  ha- 
ving ascended  about  50  steps,  you  come  to  a  very  an- 
cient portico,  which  sustains  a  great  tower  ;  as  you  en- 
ter the  church  on  the  left  hand,  you  see  paintings 
which  equal  the  finest  in  Italy.  The  great  altar  is  very 
magnificent,  and  is  adorned  with  a  shrine  that  contains 
the  relicks  of  we  know  not  how  many  saints.  Tlie  trea- 
sure of  the  sacristy  is  worthy  of  the  curiosity  of  the 
traveller.  The  little  palace  where  the  archbishop  re- 
sided is  formed  of  three  bodies  of  lodgings,  accompa- 
nied with  courts  and  small  pavilions.  It  overlooks  the 
!Rhone,  the  city,  and  the  fields.    These  buildings  and 
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the  mint  adorn  a  large  square,  which  is  the  common  Avifima, 
walk  of  the  inhabitants. 

In  Avignon  they  reckon  seven  gates,  seven  palaces, 
seven  -  colleges,  seven  hospitals,  seven  monasteries, 
seven  nunneries,  and  seven  popes  who  have  lived  there 
in  70  years.  The  steeples  are  numerous,  and  the  belli 
are  never  at  rest  5  one  of  silver  is  rung  only  on  tb« 
death  of  a  pope.  The  church  of  the  Celesti^nes  is 
Very  magnificent,  and  full  of  fine  monuments  \  and  the 
l"est  are  not  without  their  curiosities.  The  university 
has  four  colleges  j  and  the  place  where  the  Jews  live 
is  a  distinct  quarter,  from  wheifce  the  Jews,  who  pay 
tribute,  dare  not  6tir  out  without  yellow  hats,  and  the 
women  must  have  something  yellow  about  their  beads, 
to  dintinguish  them  from  the  Christians.  Their  nutt* 
ber  if  very  considerable  in  a  very  confined  place,  where 
the  only  way  of  enlarging  their  abodes  is  by  building 
their  houses  higher.  Their  synagoorne  is  so  dark,  that 
they  arc  obliged  to  light  lamps.  However,  they  are 
forced  te  bear  a  monk  preach  a  sermon  every  week. 
Across  the  Rhone,  here,  extend  the  ruinous  and  de- 
cayed arches  of  that  bridge  against  which  Madame  de 
GHgnan  was  so  near  being  lost,  and  of  which  Madame 
de  Sevign^  makes  terrified  mention.  It  was  demolish- 
ed in  1609  by  one  of  the  inundations  common  to  the 
Rhone,  when  entire,  it  was  not  less  than  a  quarter 
t>f  a  mile  in  length  \  but  beiug  so  narrow,  as  not  to 
permit  two  carriages  to  pass  In  any  part,  it  had  pre> 
Viously  become  almost  \2seless  ;  and  motives  of  policy 
prevent  the  construction  of  a  ticw  bridge,  while  Avig- 
non belongs  to  the  papal  see.  llie  curious  that  travel 
this  vray  go  to  see  the  fountain  of  Vaucluse,  wbere 
the  river  Sorgues,  which  passes  through  this  city,  has 
Its  soprce ;  and  whither  Petrarch  so  often  retired  tb 
indulge  his  grief  and  hopeless  love.  It  is  situated  in 
a  valley  five  miles  distant  from  the  city.  The  sides  of 
the  river  are  skirted  by  meadows  of  the  most  lively 
green  ;  above  which  rise  abrupt  and  lofty  rocks,  that 
seem  desigtied  to  seclude  it  from  human  view.  The 
valley  becomes  gradually  narrower  towards  the  extre* 
mity,  and  winding  continually  describ«^s  the  figure  of  a 
horse-shoe.  The  view  is  at  length  terminated  by  an 
enormous  mass  of  rock,  forming  a  barrier  across  it,  of 
a  prodigious  height,  and  absolutely  perpendicular. 
Through  its  vast  recesses  run  the  streams  which  supply 
i^e  fountain  of  Vaucluse,  and  at  its  foot  appears  a  ba- 
sdn  of  water,  several  hundred  feet  m  circumference, 
stretched  like  ai^  expanse,  silent  and  quiet.  The  sides 
are  ^ery  steep,  and  it  is  said  that  in  the  middle  no  hot* 
tom  ^an  be  discovered,  though  attempts  have  been  often 
made  for  that  purpose  \  a  circum^^tance  probably  re- 
sulting from  the  violence  with  which  the  springs  bubble 
up,  whlt:h  prevents  any  weight  from  descending  be- 
yond a  Certain  depth.  Though  the  fountain  is  clearer 
in  itself  than  crystal,  yet  the  incumbent  rock  casts  a 
continual  shade,  approaching  to  black,  over  its  surface. 
The  water  escaping  from  this  state  of  inaction  by  a 
narrow  passage,  is  immediately  precipitate  d  in  a  cas- 
cade down  a  rocky  channel,  where  it  foams  over  a 
number  of  vast  detached  stones,  which  intercept  and 
impede  its  progress.  They  are  covered  with  a  deep 
green  moss  of  many  ages,  and  have  probably  tumbled 
from  the  mountain  that  overhangs  the  torrent.  The 
rocks  themselves,  which  surround  and  invest  this  ro- 
mantic 
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mantle  spot,  are  worn  by  time  and  the  inclemency  of 
the  weather  into  a  thousand  extraordinary  and  fantastic 
formsy  to  which  imagination  gives  shape  and  figure. 
On  one  of  the  pointed  eztremities»  and  in  a  situation 
which  appears  almost  inaccessible,  are  seen  the  remains 
pf  an  ancient  castle,  projecting  over  the  water.  The 
peasants  call  it  //  Castelh  di  Petrarca  ;  and  add,  with 
gi«nt  simplicity,  that  Laura  lived  upon  the  opposite 
aide  pf  the  river,  under  the  bed  of  which  was  a  subter- 
ranean passage  by  which  the  two  lovers  visited  each 
other.  Nothing  is,  however,  more  certain,  than  that 
these  are  the  ruins  of  the  chateau  belonging  to  the 
lords  or  seigneurs  of  Avignon  }  and  the  bishop  of 
Cavaillon  resided  in  it  during  theJrequent  visits  which 
be  used  to  make  to  Petrarch.— -The  poet^s  dwelling 
was  much  lower  down,  and  nearer  to  the  bank  of  the 
Borgoes,  as  evidently  appears  from  his  minute  description 
of  it,  and  the  relation  be  gives  of  his  quarrel  with  the 
Naiads  of  the  stream,  who  encroached  during  the  win* 
ter  on  his  little  adjoining  territory.  No  remains  of  it 
are  now  to  be  discerned.  Below  the  bridge  there  is 
an  island  where  the  Sorgues  joins  the  Rh<Mie,  in  which 
are  several  pleasure -houses.     £.  Long.  4.  59.  N.  Lat« 

43- 57- 

AriQNON  Berry^  the  fruit  of  a  species  of  lycinm  \ 

growing  plentifully  near  Avignon  and  in  other  parts 
pf  France.  The  berry  is  somewhat  less  than  a  pea } 
its  colour  is  green,  approaching  towards  a  yellow  \ 
and  it  is  of  an  astringent  and  bitter  taste. — It  is  much 
used  by  the  dyers,  who  stain  a  yellow  colour  with  it : 
and  by  the  painters,  who  also  make  a  fine  golden  yel- 
low of  it. 

AVILA,  a  city  of  Old  Castile,  in  Spain,  seated 
Ml  an  eminence  on  the  banks  of  the  river  Adaja,  and 
in  sight  of  the  mountains  of  Pico.  It  is  fortified  both 
by  nature  and  art,  having  a  wall  9075  feet  in  circum- 
ference, adorned  with  26  lofty  towers,  and  10  hand- 
some gates.  There  are  17  principal  streets,  containing 
many  good  houses,  but  the  town  is  now  in  a  state  of  de- 
cay. It  hath  nine  squares,  2000  houses,  nine  parishes, 
9a  many  monasteries,  seven  ,  nunneries,  two  colleges, 
nine  hospitals,  18  chapels,  and  an  allowance  of  10,000 
ducats  yearly  for  the  maintenance  of  orphans  and  other 
poor  people.  It  has' an  university,  and  a  considerable 
bishopric ;  besides  a  noble  cathedral ^wbich  has  eight 


dignitaries,  20  canons,  and  the  same  number  of  minor    'King^s  Bbnch. 


to  denote  an  advertisement,  an  adyicei  or  piece  of  in« 

telligence. 

AVISON,  Charlls,  organist  of  Newcastle,  and  a 
disciple  of  Geminiani,  was  the  author  of  an  essay  on 
musical  expression,  published  in  the  jear  1752,  In  which 
are  some  judicious  reflections  on  music  in  general,  but 
bis  division  of  the  modern  authors  into  classes  is  rather 
fanciful  than  just.  Throughout  his  book  he  celebrates 
Marcello  and  Geminiani ;  the  latter  frequently  in  pre- 
judice to  Mr  Handel.  In  the  year  1753  came,  out  vc; 
marks  on  Mr  Avison^s  essay  on  musical  expression,  the 
author  whereof  first  points  out  sundry  errors  against  the 
rules  of  composition  in  the  works  of  Avison.  In  the 
same  year  Avison  republished  bis  essay,  with  a  reply  to 
the  author  of  the  remarks  }  aod  a  letter,  containing  a 
number  of  loose  particulars  relating  to  music,  collected 
in  a  course  of  various  reading,  unquestionably  written 
by  Dr  Jortin.  Avison  promoted  and  assisted  in  the 
publication  of  Marcello's  music  to  the  psalms  adapted 
to  English  words.  Of  his  own  composition  there  are 
extant  five  collections  of  concertos  for  violins,  44  'h\ 
number^  and  two  sets  of  sonatas  for  the  harpsichord  and 
two  violins,  a  species  of  composition  little  known  \r\ 
England  till  his  time.  The  music  of  Avison  is,  light 
and  elegant,  but  it  wants  originality  ^  a  necessary  con- 
sequence of  his  too  close  attachment  to  the  style  of 
Geminiani,  which  in  a  few  particulars  only  he  was 
able  to  imitate. 

AUK,  in  Orntthohgy.  See  Alca,  ORNiTKOLOGr 
Index. 

AUKLAND,  BiSHOP\  a  town  in  the  bishopric  of 
Durham  in  England,  situated  on  the  river  Were.  It 
is  a  sanctuary  for  debtors ;  and  here  the  bishop  has  a 
princely  palace  and  a  noble  park.  W.  Lpng.  o.  75. 
N.  Lat.  C4.  44. 

AULA,  is  used  for  a  court  baron  by  Spelman  ;  by 
some  old  ecclesiastical  writers,  for  the  nave  of  a  church, 
and  sometimes  for  a  court-yard. 

AuLd  Regia  or  Regis^  a  court  established  by  Wil- 
liam the  Conqueror  in  his  own  hall,  composed  of  the 
king^s  great  officers  of  state,  who  resided  in  his  palace, 
and  weie  usually  attendant  on  his  person.  This  court 
was  regulated  by  the  article  which  forms  the  eleventh 
chapter  of  Magna  Charta,  and  established  in  Westmin- 
ter-hall,   where  it  hath  ever   since   continued.      See 


canons.  It  stands  in  the  middle  of  a  fine  large  plain 
surrounded  with  mountains,  and  covered  with  fruit- 
trees  and  vineyards.  Its  woollen  manufactures  have 
sunk.     W.  Long.  4.  13.  N.  Lat.  40.  35. 

AVIS,  A  small  town  of  Alentejo  in  Portugal,  seated 
on  an  eminence,  with  a  castle  near  the  river  Avis. 
Hence  the  military  order  of  the  knights  of  Avis  have 
their  name.     W.  Long.  7.  o.  N.  Lat.  38.  40. 

Avis  (JCfn'ghts  (PAvis),  an  order  of  knighthood  in 
Portugal  established  about  the  year  1162.  When  the 
,  city  of  Evora  was  taken  from  the  Moors,  in  the  reign 
of  the  first  king  of  Portugal,  it  was  garrisoned  by  se- 
veral persons  who  assumed  the  title  of  knights  of  St 
Mary  of  Evora,  which  was  soon  after  changed  for 
that  of  knights  d'Avis,  which  the  king  gave  them, 
and  whither  they .  removed  from  Evora.  The  badge 
of  the  order  is  a  green  cross  ilory,  and  they  observe 
the  ride  of  6t  Benedict. 

AVISO,  a  term  chiefly  used  in  matters  of  commerce 


AULCESTER,  a  town  of  Warwickshire  in  Engr 
land.     W.  Long.  I.  47.  N.  Lat.  52.  15. 

AULETES,  in  antiquity,  denotes  a  flute-player; 
One  pf  the  Ptolemies,  kings  of  Egypt,  father  of  Cleo- 
patra, bore  the  surname  or  denomination  of  Auletes, 

AULIC,  an  epithet  given  to  certain  oflicers  of  the 
empire,  who  compose  a  court  which  decides,  without 
appeal,  in  all  processes  entered  in  it.  Thus  we  say, 
aultc  council^  aulic  chambei\  aulic  counsellor. 

The  aultc  council  is  composed  of  a  president,  who 
is  a  catholic  j  of  a  vice  chancellor,  presented  by  the 
archbishop  of  Mentz  j  and  of  1 8  counsellors,  nine  of 
whom  are  Protestants  and  nine  Catholics.  They  are 
divided  into  a  bench  of  lawyers,  and  always  follow  the 
emperor's  court ;  for  which  reason  they  are  .called  ju- 
stUium  tmperatorts^  the  emperor^s  justice,  and  aulic 
council.  The  aulic  court  ceases  at  the  death  of  the 
emperor }  whereas  the  imperial  chamber  of  Spire  is 
perpetual,  representing  not  only  the  deceased  emperor, 

M  m  2  but 


y 

Aalic. 


A    U    N 


t    276    I 


A    V    O 


but  the  whole  Germanic  hodj^  which  Is  lepated  never 
to  die.  • 

AuLic,  in  the  Sorbonne  and  foreign  nniTersitieo,  is 
an  act  which  a  yoang  divine  maintains  npon  being  ad- 
mitted a  doctor  of  divinity.  It  begins  by  a  harangue 
ef  the  chancellor,  addressed  to  the  yonng  doctor,  after 
which  he  receives  the  cap,  and  presides  at  the  aulic  or 
disputation. 

AULIS,  in  Ancient  Geography^  a  town  of  BoBotta, 
over'adbinst  Chalcis  of  Euboea,  on  the  Euripus,  where 
that  strait  is  narrowest ;  and  which  was  sometimes  join- 
ed with  Chalcis  together  by  a  mole  or  causeway,  rDio- 
dorusf  Siculus)  :  a  craggy  situation,  (Homer,  Non« 
nius)  *,^and  a  village  of  the  Tanagrssi,  (Strabo),  di- 
stant from  Chalcis  three  miles  :  A  harbour  fiimous  for 
the  rendezvous  of  the  Grecian  fleet  under  Asamemnon, 
previous  to  the  Trojan  expedition,  (Livy,  Virgil,  Pli- 
ny).    Now  entirely  destroyed. 

AULNEGER.     See  Alnager. 

AULON,  anciently  a  town  and  dock  or  station  for 
ships  in  lUyricum,  on  the  Adriatic  ;  now  Valona^  or 
Ydana^  a  port-town  in  the  duchy  of  Ferrara,  on  one  of 
the  mouths  of  the  Po,  on  the  gulf  of  Venice.  E.  Long. 
13.  N.  Lat.  44.  50. 

AuLON,  or  Aukna^  anciently  a  town  of  Elis,  in  Pe- 
loponnesus, on  the  confines  of  Messenia.  Here  stood 
a  temple  of  ^sculapins  \  hence  the  epithet  Auhnius 
given  that  divinity,  (Pausanias). 

AULOS,  a  Grecian  long  measure,  the  same  with 
stadium. 

AULPS,  a  town  of  Provence  in  France,  in  the  dio- 
cese of  Frejus,  with  the  title  of  a  vigurie.  £.  Long. 
6.  25.  N.  Lat.  43.  40. 

AULUS  Gellius.    See  Gellius. 

AUMBRY,  a  country  word  denoting  a  cupboard. 

AUME,  a  Dutch  measure  for  Rhenish  wine,  con- 
taining 40  English  gallons. 

AUNCEL-WEIGHT,  an  ancient  kind  of  balance, 
now  out  of  use,  being  prohibited  by  several  statutes,  on 
account  of  the  many  deceits  practised  by  it.  It  con- 
sisted of  scales  hanging  on  hooks,  fastened  at  each  end 
of  a  beam,  which  a  man  lifted  up  on  his  hand.  In 
many  parts  of  England,  auncel-weight  signifies  meat 
sold  by  the  hand,  without  scales. 

Ain^E,  a  }ong  measure  used  in  France  to  measure 
cloths,  stuffs,  ribbons,  &c.  At  Rouen,  it  is  equal  to 
one  English  ell ;  at  Calais,  to  I.52}  at  Lyons,  to  i.o6i } 
and  at  Paris,  to  0.95. 

AUNGERVYLE,  Richard,  commonly  known  by 
the  name  of  Richard  de  Bury^  was  bom  in  1 281  at 
St  Edmund^s  Bury  in  Suffolk,  and  educated  at  the 
university  of  Oxford  :  After  which  he  entered  into  the 
order  of  Benedictine  monks,  and  became  tutor  to  Ed- 
ward prince  of  Wales,  afterwards  King  Edward  IIL 
Upon  the  accession  of  his  royal  pupil  to  the  throne,  he 
was  first  appointed  cofferer,  then  ti*easurer  of  the  ward- 
robe, archdeacon  of  Northampton,  prebendary  of  Lin- 
eoln,  Sarum,  and  Litchfield,  keeper  of  the  privy  sea^, 
dean  of  Wells,  and  hut  of  all  was  promoted  to  the  bi- 
shopric of  Durhitm.  He  likewise  enjoyed  the  offices 
of  lord  high  chancellor  and  treasurer  of  England  \  and 
discharged  two  important  embassies  at  the  court  of 
France.  Learned  himself,  and  a  patron  of  the  learn- 
ed, he  maintained  a  correspondence  with  some  of  the 
greatest  geniuses  of  the  age,  particularly  with  the  ee« . 
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lebrated  Italian  poet  Petrarch.  He  was  also  of  %  most  i^m^. 
humane  and  benevolent  temper,  and  performed  many  rjU 
signal  acts  of  charity.  Every  week  be  made  eight 
quarters  of  wheat  into  bread,  and  gave  it  to  the  poor. 
Whenever  he  travelled  between  Durham  and  Newcastle^ 
he  distributed  eight  pounds  sterling  in  alms :  between 
Durham  and  Stockton  five  pounds,  between  Dorfaara 
and  Aukland  five  marks,  and  between  Durham  and 
Middleham  five  ponnds.  He  founded  a  public  library 
at  Oxford  for  the  use  of  the  student?,  which  he  for* 
nished  with  the  best  collection  of  books  then  in  Eng- 
land \  and  appointed  five  keepers,  to  whom  he  grant^ 
▼early  salaries.  At  the  dissolution  of  religious  honsea 
m  the  reign  of  Henry  VIII.  Durham  college,  where 
he  fixed  the  library,  being  dissolved  among  the  rest, 
some  of  the  books  were  removed  to  the  public  library, 
some  to  iBaliol  college,  and  some  came  into  the  hanoa 
of  Dr  George  Owen,  a  physician  of  Godstow,  who 
bought  that  college  of  King  Edward  VL  Bishop 
Anngervyle  died  at  his  manor  of  Aukland,  April  24* 
X345,  and  was  buried  in  the  sooth  part  of  the  cross  aisle 
of  the  cathedral  church  of  Durham,  to  which  he  had 
been  a  benefactor.  He  wrote,  x.  Phiiobihlos^  coDtaia- 
ing  directions  for  the  management  of  his  library  at  Oz* 
fold,  and  a  great  deal  in  praise  of  learning,  in  bad  La- 
tin. 2.  EpistokB  famiUanum  ;  some  of  which  are  wri^ 
ten  to  the  fiimous  Petrarch.  3.  OratumcM  adprincipeis 
mentioned  by  Bale  and  Pitts. 

AUNIS,  formerly  a  small  province  in  France,  hot 
now  included  in  the  department  of  the  Lower  Charente, 
and  belonging  to  the  arrondisements  of  Rochefort,  La 
Rochelle,  and  Varennes.  It  is  watered  by  the  rivers 
Seure  and  Sarente,  the  former  of  which  has  its  source 
at  Seure  in  Poicton.  The  coast  of  this  small  district 
has  the  advantage  of  several  ports,  the  most  remarkable 
of  which  are  Rochefort,  Rochelle,  Brouge,  St  Martin 
de  Re,  Trembladc,  Tonnai,  and  Charente.  The  soil  of 
this  country  is  dry,  yet  produces  good  com  and  plenty 
of  wine.  The  marshes  feed  a  great  number  of  cattle, 
and  the  salt  marshes  yield  the  best  salt  in  Europe. 

AVOCADO,  w  AviGATO,  Pear.  See  Laurus^ 
BoTANT  Index. 

AVOC  ATORIA,  a  mandate  of  the  emperor  of  Ger- 
many,  addressed  to  some  prince,  in  order  to  stop  his 
unlawful  proceedfegs  in  any  cause  appealed  to  him. 

AVOIDANCE,  in  the  canon  law,  is  when  a  bette*> 
fice  becomes  void  of  an  incumbent ;  which  happens  ei- 
ther in  fact,  as  by  the  death  of  the  person  ;  or  in  law, 
as  by  cession,  deprivation,  resignation,  &c.  In  the 
first  of  these  cases,  the  patron  must  take  notice  of  the 
avoidance  at  his  peril  \  but  in  avoidance  by  law,  the 
ordinary  is  obliged  to  give  notice  to  the  patron,  in  or* 
der  to  prevent  a  lapse. 

AVOIRDUPOIS.  This  is  the  weight  for  the 
larger  and  coarser  commodities,  such  as  groceries, 
cheese,  wool,  lead,  &c.  Bakers,  who  live  not  in  cor- 
poration towns,  «re  to  make  their  bread  by  avoirdupms 
weight,  those  in  corporations  by  troy  weight.  Apothe- 
caries buy  by  avoirdupois  weight,  but  sell  by  troy. 
The  proportion  ef  a  pound  avoirdupois  to  »  pound  troy 
is  as  1 7  to  14W 

AVOSETTA.  See  Recvrtirostila,  Orkitho^ 
LOGT  Index* 

AVOWEE,  one  who  has  aright  to  present  to  s 
benefice.     He  is  thua  called  in  contradistinction  fa 
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v«e  those  who  only  have  the  lands  to  which  the  advowson 
I  belongs  for  a  term  of  yearsy  or  by  virtue  of  intrusion 
or  dissrisin. 

AVOWRY,  in  Latv^  is  where  a  person  distrained 
sues  out  a  replevin  ;  for  then  the  distrainer  must  vow, 
and  justify  his  plea,  which  is  called  his  avowry, 

AURA,  among  FkydoiogistSy  an  airy  exhalation  or 
▼aponr.  The  word  is  Latin,  derived  from  the  Greek, 
«9^««  gentle  wind* 

AURACH,  a  town  of  Germany  with  a  good  castle, 
in  the  kingdom  of  Wirtemberg*  It  is  the  usual  resi- 
dence of  the  youngest  sons  of  the  house  of  Wirtemberg, 
and  is  seated  at  the  foot  of  a  mountain  on  the  rivulet 
Ermst,  nine  miles  east  of  Warzach.  £•  Long.  9.  20. 
N.  Lat.  48.  25. 

AUR^,  in  Mythology^  a  name  given  by  the  Ro- 
mans to  the  nymphs  of  the  air»  They  are  mostly  to 
be  found  in  the  ancient  paintings  of  ceilings  \  where 
they  are  represented  as  light  and  airy,  generally  with 
long  robes  and  flying  veils  of  some  lively  colour  or 
other,  and  fluttering  about  in  the  rare  and  pleasing 
•lement  assigned  to  them.  They  are  characterized  as 
sportive  ana  happy  in  themselves,  and  wellwisbers  to 
mankind* 

AURANCHES,  the  capital  of  a  territory  called 
Auranehin^  about  30  miles  in  length,  in  Lower  Nor- 
mandy in  France,  now  the  department  of  the  Channel. 
The  city  is  mean  }  but  its  situation  very  fine,  being  on 
an  eminence  near  which  the  river  See  runs,  about  a 
mile  and  a  half  from  the  ocean.  The  eatbedral  stands 
•n  a  hill,  which  terminates  abruptly  \  the  front  of  tho 
church  extending  to  the  extreme  verge  of  it,  and  over- 
hanging the  precipice.  It  bears  the  marks  of  high 
antiquity  ;  but  the  towers  are  decayed  in  many  places. 
Hie  population  of  the  town  in  181 5  was  6ooo«  Here, 
yon  are  told,  the  English  Henry  II.  received  absolu- 
tion from  the  Papal  nuncio  for  the  murder  of  St  Tho- 
mas-a-Becket  in  1172,  and  the  stone  on  which  he 
knelt  during  the  performance  of  that  ceremony  is  shewn 
to  strangers.  Its  length  is  about  30  inches,  and  the 
breadth  x  2.  It  stands  before  the  north  portal,  and  on 
it  is  engraved  a  chalice  in  commemoration  of  the  event. 
The  rains  of  the  castle  of  Auranches  are  very  extensive  \ 
and  beneath  lies  a  rich  extent  of  country,  abounding  in 
grain,  and  covered  with  orchards,  from  the  fruit  of 
which  is  made  the  best  cyder  in  Normandy.  W.  Long,i 
!•  20.  N.  Lat.  48.  51. 

AURANTIUM,  in  Botany.  See  Citrus,  Botant 
Index, 

AURAY,  a  small  seaport  town  of  Lower  Britanny 
in  France,  situated  on  the  gulf  called  MoHnhan^  and  in 
the  department  of  the  same  name.  It  consists  of  only 
one  handsome  street,  and  is  chiefly  known  for  its  trade* 
W.  Long.  2.  25.  N.  Lat.  47.  48. 

AURELIA,  in  Natural  History^  the  same  with  what 
is  more  usually  called  chrysalis^  and  sometimes  nymphm 
See  Chrysalis,  Entomology  Index, 

AURELIANUS,  Lucius  Domitius^  emperor  of 
Rome,  was  one  of  the  greatest  generals  of  anti^ity, 
and  commanded  the  armies  of  the  emperor  Claudius 
with  such  glory,  that  after  the  death  of  that  emperor 
all  the  legions  agreed  to  place  him  on  the  throne  :  this 
happened  in.  the  year  270.  He  casried  the  war  from 
the  east  to  the  west,  with  as  much  facility,  says  a  mo^ 


dem  writer,  as  a  body  of  troops  marches  from  Alsace  AiireIi«Daf 
into  Flanders,  He  defeated  the  Goths,  Sarmatians, 
Marcomanni,  the  Persians,  Egyptians  and  Vandals^ 
conquered  Zenobia  queen  of  the  I^almyrenians,  and  Te- 
tricus  general  of  the  Gauls  \  both  of  whom  were  made 
to  grace  his  triumph,  in  the  year  274.  He  was  killed 
by  one  of  his  generals  in  Thrace  in  the  year  275,  when 
he  was  preparing  to  enter  Persia  with  a  great  army.;c 
See  Rome. 

AURELIUS  Victor.    See  Victor. 

AURENGABAD,  a  city  in  the  East  Indies,  ca- 
pital of  a  province  of  the  same  name,,  on  the  western 
side  of  the  pentnsola.^  It  is  furnished  with  handsome 
mosques  and  caravanseras.  The  buildings  are  chiefly 
of  freestone,  and  pretty  high,  and  the  streets  planted 
on  each  side  with  treeSr  They  have  large  gardens  well 
stocked  with  fruit  trees  and  vines»  The  soil  about  it  is 
also  very  fertile,  and  the  sheep  fed  in  its  neighbourhood 
are  remarkably  large  and  strong.  £.  Long.  75^  30. 
N.  Lat.  19.  10. 

AURENG-ZEBE,  a  celebrated  Mogul  emperor. 
See  HiNDOSTAK. 

AUREOLA,  in  its  original  signification,  signifies 
a  jewel,  which  is  proposed  as  a  reward  of  victory  in 
some  public  dispute.  Hence  the  Roman  schoolmen 
applied  it  to  denote  the  reward  bestowed  on  martyrs^ 
virgins,^  and  doctors,  on  account  of  their  works  of  su- 
pererogation y  and  painters  use  it  to  signify  the  crown 
of  glory  with  which  they  adom  the  heads  of'^saints,  con* 
fessors,  &c. 

AUREUS,  a  Roman  gold*  coin,  equal  in  value  to  25 
denarii.  According  to  Ainsworth,  the  aureas  of  the 
higher  empire  weighed  near  five  pennyweights  j  and  in 
the  lower  empire^ ,  little  more  than  half  that  weight. 
We  learn  from  Suetonius,  that  it  was  customary  to  give 
aurei  to  the  victors  in  the  chariot  races. 

AUREUS  MOKS,  in  Ancient  Geogrtg^Ay^  a  mountain 
in  the  north-west  of  Corsica,  whose  ridge  runs  out  to  the 
north-east  and  south-east,  forming  ao  elbow.— Another 
mountain  of  Moesia  Snperibr,  or  Servia  (Peutinger),  ta 
the  south  of  the  Danube,  with  a  cognominal  town  at  its 
foot  on  the  same  river*  The  emperor  Probus  planted 
this  mountain  with  vines  (Entropins)* 

AURICK,  a  city  of  Uermany,  in  East  Friesland, . 
in  the  kingdom  of  Hanover,  containing  2200  inhabit 
tants.    It  is  situated  in  a  plain  surrounded  with  forests 
full  of  game.     E.  Long.  6.  50.  N.  Lat.  53.  28. 

AURICLE,,  in  Anatomy^  that  part  of  the  ear  which 
is  prominent  from  the  bead^.  called  by  many  authors 
auris  externa. 

Auricles,  are  likewise  two  muscular  bags  situated 
at  the  basis  of  the  heart,  and  intended  as  diverticula  for 
the  blood  during  the  diastole. 

AURICULA,  in  Botany^,  See  Primula,  Botakt 
Index. 

AURIFLAMMA9  in  the  French  history,  properly 
denotes  a  flilg  or  standard  belonging  to  the  abbey  <of  St 
Denni»,  suspended  over  the  tomb  of  that  saint,  which 
the  religious  en  occasion  of  any  war  in. defence  of  their 
lands  or-  rights,  took  down  with  great  ceremony,  and 
gave  it  to  their  protector  or  advocate,  to  be  borne  at 
the  bead  of  their  forces. 

AuRiFLAMMA  is  also  sometimes  used  te  denote  the 
chitf  flag.or  standard  in  any  army. 

AURIGA,. 
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AURIG*^.,  the  Waggoner^  in  Astronomy^  a  con- 
stellation of  the  northern  hemisphere,  consisting  of  23 
stars,  according  to  Tycbo  \  40,  according  to  Hevelios  \ 
J  and  68,  in  the  Britannic  catalogue. 

AURILLAC,  a  town  in  France,  in  Lower  An- 
vergne,  now  the  department  of  Cantal,  seated  on  a  small 
river  called  Jourdane,  It  is  one  of  the  most  consider- 
able towns  of  the  province,  and  contained  10,332  in- 
habitants in  181 5.  The  castle  is  very  high,  and  com- 
mands the  town.  The  abbot  was  lord  of  Auritlac,  and 
bad  episcopal  jarisdiction  \  and  wasalso  chief  justice  of 
the  town.'  This  place  Is  remarkable  for  having  produ* 
ced  several  great  men.    £.  Long.  2.  33.  N.  Lat.  44.  ^^, 

AURIPIGMENTUM,  ORPiMENT,in  Natural  Hu 
story.     See  Orpiment. 

AURISCALPIUM,  an  instrument  to  clean  the  ears, 
and  serving  also  for  other  operations  in  disorders  of  that 
part. 

AURORA,  the  morning  twilight,  or  that  faint 
light  which  appears  in  the  morning  when  the  sun  is 
within  18  degrees  of  the  horizon. 

Aurora,  the  goddess  of  the  morning,  according  to 
the  Pagan  mythology.  She  was  the  daughter  of  Hy* 
perion  and  Theia,  according  to  Hesiod  \  but  of  Titan 
and  Terra,  according  to  others.  It  was  under  this  name 
that  the  ancients  deified  the  light  which  foreruns  the 
rising  of  the  sun  above  our  hemisphere.  .  The  poets 
represent  her  as  rising  out  of  the  ocean,  in  a  chariot^ 
with  rosy  fingers  dropping  gentle  dew.  Virgil  describes 
her  ascending  in  a  flame-coloured  chariot  with  four 
horses.  ^ 

Aurora,  one  of  the  New  Hebrides  islands  in  the 
South  sea,  in  which  IVf r  Forster  supposes  the  Peak 
(PEtoile  mentioned  by  Mr  Bougainville  to  be  situated. 
The  island  is  inhabited  j  but  none  of  its  inbabitants 
came  off  to  visit  Captain  Cook.  The  country  is  woody, 
and  the  vegetation  seemed  to  be  excessively  luxuriant^ 
It  is  about  12  leagues  long,  bat  not  above  five  miles 
broad  in  any  part ;  lying  nearly  north  and  south.  The 
middle  lies  in  S.  Lat.  15.  6.  £.  Long.  168.  24. 

Aurora  Borealis,  Northern  Twilight^  or  Stream^ 
ers ;  a  kind  of  meteor  appearing  in  the  northern  part 
of  the  heavens,  mostly  in  the  winter  time,  and  in 
frosty  weather.  It  is  now  so  generally  known,  that 
no  description  is  requisite  of  the  appearance  which  it 
usually  makes  in  this  country.  But  it  is  in  the  arc- 
tic regions  that  it  appears  in  perfection^  particularly 
during  the  solstice.  In  the  Shetland  islands,  the 
merry  dancers^  as  they  are  there  called,  are  the  con- 
stant attendants  of  clear  evenings,  and  prove  great  re- 
liefs amidst  the  gloom  of  the  long  winter  nights.  They 
commonly  appear  at  twilight  near  the  horizon,  of  a 
dun  colour,  approaching  to  yellow  \  sometimes  conti- 
nuing in  that  state  for  several  hours  without  any  sen- 
sible motion  \  after  which  they  break  out  into  streams 
of  stronger  light,  spreading  into  columns,  and  altering 
slowly  into  ten  thousand  different  shapes,  varying  their 
coiours  from  all  the  tints  of  yellow  to  the  obscurest 
russet.  They  often  cover  the  whole  hemisphere^  and 
then  make  the  most  brilliant  appearance.  Their  mO' 
tions  at  these  times  are  most  amazingly  quick  \  and 
they  astonish  the  spectator  with  the  rapid  change  of 
their  form.  They  break  out  in  places  where  none 
were  seen  before,  skimming  briskly  along  the  heavens  \ 
«re  jinddenly  extin^ished,  and  leave  behind  an  uniform 
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dusky  track.  This  again  is  brilliantly  illaminited  in  Avm 
the  same  manner,  and  as  suddenly  left  a  doll  blank.  Boredk 
In  certain  nights  they  assume  the  appearance  of  vaat'  ^  ^ 
columns,  on  one  side  of  the  deepest  yellow,  on  the 
other  declining  away  till  it  becomes  undistinguished 
from  the  sky.  They  have  generally  a  strong  tremalous 
motion  from  end  to  end,  which  continues  till  tbe  whole 
vanishes.  In  a  word,  we,  who  only  see  the  extremities 
of  these  northern  phenomena,  have  but  a  faint  idem  of 
their  splendour  and  their  motions.  Aocording  to  tbe 
state  of  the  atmosphere,  they  differ  in  colour.  They 
often  put  on  the  colour  of  blood,  and  make  a  roost 
dreadful  appearance.  The  rustic  sages  become  prophe- 
tic, and  terrify  the  gazing  spectators  with  the  dread 
of  war,  pestilence,  and  famine.  This  Superstition  was 
not  peculiar  to  the  northern  islands  ;  nor  are  these  ap* 
pearances  of  reeent  date.  The  ancients  called  them 
ChasmatOy  and  Trabes^  and  BoHdee^  aocording  to  their 
forms  or  colours.  j 

In  old  times  they  were  extremely  rare,  and  on  thatThu  nete. 
account  were  the  more  taken  notice  of.    From  tbe  days^'*^'>M>l7 
of  Plntarch  to  those  of  our  sage  historian  Sir  Ricliard^^'*'^ 
Baker,  they  were  supposed  to  have  been  portentous  of 
great  events,  and  timid  imagination  shaped  them  into 
aerial  conflicts : 

Fierce  fiery  warriors  fight  upon  the  clouds 
In  ranks  and  squadrons  and  right  form  of  war. 

Dr  Halley  tells  us,  that  ^hen  be  saw  a  great  aurora 
boreal  is  in  1 7 16,  he  had  begun  to  despair  of  ever  see- 
ing one  at  all :  none  having  appeared,  at  least  in  any 
considerable  degree,  from  the  time  he  was  born  till 
then.  Notwithntandittg  this  long  interval,  however,  it 
seems  that  in  some  periods  the  aurora  borealis  bad  been 
seen  much  more  frequently  5  and  perhaps  this,  as  well 
&s  other  natural  phenomena,  may  have  some  stated  times 
of  returning.  t 

The  only  thing  that  resembles  a  distinct  history  ofHiitoeykf 
this  phenomenon,  is  what  we  have  from  the  learned  ^' '^■^7* 
Dr  Hallej,  Phil.  Trans.  N®  347.  The  first  account 
he  gives,  is  of  the  appearance  of  what  is  called  by  the 
author  hunting  spears^  and  was  seen  at  London  on  Ja- 
nuary 30th  1560.  This,  account  is  taken  from  a  book 
entitled,  A  Description  of  Meteors^  by  W.  F,  D.  D.  and 
reprinted  at  London  in  1654.  Tbe  next  appearance, 
on  the  testimony  of  Stow,  was  on  October  7th,  1564. 
In  1574  alsq,  according  to  Camden,'  and  Stow  above- 
mentioned,  an  aurora  borealis  was  observed  two  nights 
successively,  viz*  on  the  14th  and  xjth  of  November, 
with  much  the  same  appearances  as  described  by  Dr 
Halley  in  1716,  and  which  we  now  so  frequently  ob- 
serve. Agftin,  the  same  was  twice  seen  in  Brabant,  in 
the  year  1575  5  viz.  on  the  13th  of  February  and  28th 
of  September.  Its  appearances  at  both  these  times 
were  described  by  Cornelius  Gemm,  professor  of  medi- 
tine  in  the  university  of  Louvain,  who  compares  them 
to  spears,  fortified  cities,  and  armies  fighting  in  tbe  air. 
After  this,  Michael  Msstlin,  tutor  to  the  great  Kepler,' 
assures  us,  that  at  Baknang  in  the  county  of  Wurtem- 
berg  in  Germany,  these  phenomena,  which  he  styles 
chasmata^  were  seen  by  himself  no  less  than  seven  times 
in  1580.  In  1 58 1,  they  again  appeared  in  an  extra- 
ordinary manner  in  April  and  September,  and  in  a  less 
degree  at  some  other  times  of  the  same  year.  In  1621, 
September  2d,  this  phenomenon  was  observed  all  over 
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France,  and  described  hj  GaeseodoSf  wlio  gave  it  the 
name  o^  aurora  bortaiis:  yet  neither  this,  nor  any  si- 
milar appearances  po^ilerior  to  1574,  are  described  by 
English  writers  till  the  year  1707  'y  which,  as  Dr  Hal- 
ley  observes,  shows  the  prodigious  neglf^ct  of  curious 
matters  which  at  that  time  prevailed.  From  16 21  to 
1707,  indeed,  there  is  no  mention  made  of  an  aurora 
borealis  being  seen  by  any  body  ;  and  considering  thf> 
number  of  astronomers  who  during  that  period  were  in 
a  manner  continually  poring  on  the  heavens,  we  may 
very  reasonably  conclude  that  do  such  thing  did  make 
its  appearance  till  after  an  interval  of  S6  years.  Iti 
1707,  a  small  one  was  seen  in  November;  and  during 
that  year  and  the  next,  the  same  appearances  were  re- 
peated five  times.  The  next  on  record  is  that  men- 
tioned by  Dr  Halley  in  March  1715-— 16,  the  brilli- 
ancy of  which  attracted  mitversal  attention,  and  by  the 
▼algar  was  considered  as  marking  the  introduction  of  a 
foreign  race  of  princes,  ^iace  that  time  those  meteors 
have  been  so  common,  that  no  acconnts  have  been  kept 
of  them. 

It  was  for  a  long  time  a  matter  of  doubt  whether 
this  meteor  made  its  appearance  only  in  the  northern 
henispbere,  or  whether  it  was  also  to  be  observed  near 
the  sooth  pole.  This  is  now  ascertained  by  Mr  For- 
'Star ;  who  in  his  late  voyage  round  'the  world  along 
with  Captmia  Cook,  assures  us,  that  he  observed  them 
in  tbe  high  southern  latitudes,  though  with  phenome- 
na somewiiat  different  from  those  which  are  seen  here. 
On  Feb.  17.  1773,  as  they  were  in  Lat.  58°  south, 
^  A  beautiful  phenomenon  (says  lie)  was  observed  du- 
ring the  preceding  night,  which  appeared  again  this 
and  several  following  nights.  It  consisted  of  long  co- 
iomns  of  a  clear  white  light,  shooting  op  from  the  ho- 
rizon to  the  eastward,  almost  to  the  lenith,  and  gra- 
dually spreading  on  the  whole  southern  part  of  the 
sky.  These  columns  were  sometimes  bent  sidewise  at 
tfaeir  upper  extremities ;  and  though  in  most  respects 
similar  10  the  northern  lights  (^aurora  borea/t'jf)  of  our 
hemisphere,  yet  differed  from  them  in  being  always 
of  a  whitish  colour,  whereas  ours  assume  various  tints, 
especially  those  of  a  fiery  and  purple  hue.  The  sky  was 
generally  clear  when  they  appeared,  and  the  air  sbar)i 
and  cold,  the  thermometer  standing  at  the  freezing- 
point.*' 

Dr  Halley  observed  that  the  aurora  borealis  describ- 
ed by  him  arose  to  a  prodigious  heieht,  it  being  seen 
from  tlie  west  of  Ireland  to  the  confines  of  Russia  and 
Poland  on  the  east;  nor  did  heknowhr^w  much  farther 
it  might  have  been  visible ;  so  that  it  extended  at  least 
30  degrees  in  longitude,  and  from  Lat.  50^  north  it  %vas 
seen  over  all  the  northern 'pail  of  £utx)pe  ;  and  what 
was  very  surprising,  in  all  tboae  places  where  it  was  vi- 
sible, the  same  appearances  were  exhibited  which  Dr 
Halley  observed  at  London.  He  observes,  with  seem- 
ing regret,  that  he  cnuld  by  no  means  determine  its 
height,  for  want  of  observations  made  at  different  pla- 
ces 'y  otherwise  he  might  as  easily  have  calculated  the 
^  height  of  this  aurora  borealis,  as  he  did  of  the  fiery 
^"  globe  in  1719*,  To  other  philosophers,  however,  he 
gives  the  following  exhortation.  *•  When  therefsre 
for  the  future  any  such  thing  shall  happen,  all  those 
that  are  canons  Sn  astronomioal  matters  are  hereby 
admonisfied  and  entreated  to  set  their  nlocks  to  the  ap- 
tnae  at  London,  for  example,  by  allowing  so 
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many  minutes  as  is  die  difference  of  meridians  \  and  Auruxa 
then  to  note,  at  the  end  ol'  every  hall  hour  precisely,  the  Boi«alu. 
exact  situation  of  what  at  that  time  appears  remarkable 
in  the  sky  ;  and  particularly,  the  azimuthb  of  those  very 
tall  pyramids  so  eminent  above  the  rest,  and  there- 
fore likely  to  be  seen  furthest :  to  the  intent  that,  by 
comparing  these  observations  taken  at  the  same  mo- 
-ment  in  distant  places,  the  difference  of  their  azimuths 
may  serve  to  determine  how  far  these  pyrnmids  are  di- 
stant from  us.^'  This  advice  of  Dr  Halley  seems  to 
have  been  totally  neglected  by  all  the  philosophical  peo- 
ple in  this  country.  In  otiier  countries,  however,  they 
have  been  more  industrious.  Father  Boscovich  has 
determined  the  heigiit  of  an  aurora  borealis,  observed 
on  the  16th  of  December  1737  by  the  marquis  of  Po- 
'leni,  to  have  been  625  miles  high  ;  the  celebrated  Mr 
Bergman,  from  a  mean  of  30  computations,  makes  the 
average  height  c^  the  aurora  borealis  to  be  70  Swe- 
dish|  or  upwards  of  460  English  miles.  Euler  supposes 
it  to  be  several  thousands  of  miles  high ;  and  Mai- 
ran  also  assigns  them  a  very  elevated  region.  In  the 
74th  volume  of  the  Philosophical  Transactions,  Dr 
Biagden,  when  speaking  of  the  height  of  some  fiery 
meteors,  tells  os,  that  the  '*  aurora  borealis  appears  to 
occupy  as  high,  if  not  a  higher  region  above  the  sur- 
face of  the  earthy  as  may  he  judged  from  the  very 
distant  ooiintries  to  which  it  has  been  visible  at  the 
same  time.^'  The  height  of  these  meteors,  however, 
none  of  which  appear  to  have  exceeded  or  even  ar- 
rived at  the  height  of  a  hundred  miles,  must  appear 
trifling  in  comparison  of  tlie  vast  elevations  above 
mentioned.  But  these  enor-moos  heights,  varying  so 
exceedingly,  show  that  the  calculators  have  not  had 
proper  data  to  proceed  upon  ^  and  indeed  the  immense 
extent  oT  space  occupied  by  the  aurora  borealis  itself, 
with  its  constant  motion,  must  make  it  infinitely  more 
difficult  to  determine  the  height  of  it  than  of  a  fiery 
globe,  which  occupies  but  a  small  portion  of  the  visi- 
ble heavens.  The  most  certain  method  of  making  ji 
comparison  betwixt  the  aurora  borealis  and  the  meteors 
already  mentioned,  would  be,  if  a  ball  of  fire  should 
happen  to  pass  through  the  same  part  of  the  heavens 
where  an  aurora  borealis  was  \  when  the  comparative 
height  of  both  could  easily  be  ascertained.  One  in- 
stance of  this  only  has  come  oinder  our  observation, 
where  one  of  the  small  meteors,  called  faiiing  stars^ 
was  evidently  obscured  by  an  aurora  borealis ;  and  tiiere- 
fore  must  have  befn  higher  than  the- lower  part  of  the 
latter  at  least,  A  singularity  in  this  meteor  was,  that 
it  did  not  proceed  in  a  straight  line  through  the  hea- 
vens, as  is  usual  with  falling  stars,  bat  described  a  very 
considerable  arch  of  a  circle,  rising  in  the  north-west, 
and  proceeding  southward  a  considerable  way  in  the  arch 
of  a  circle,  and  disappearing  in  the  north.  Its  edges 
were  ill  defined,  and  five  or  six  coruscations  seemed  to 
issue  from  it  like  the  rays  painted  as  issuing  from  stars. 
The  aurora  borealis  was  not  in  motion,  hot  had  dege- 
nerated into  a  crepusculnm  in  the  northern  part  of  the 
hemisphere.  Indeed,  in  some  cases,  this  kind  of  crepus- 
colum  appears  so  plainly  to  be  connected  with  the 
-clouds,  that  we  can  scarcely  avoid  supposing:  it  to  pro- 
ceed- from  them.  We  cannot,  however,  argue  from 
(his  to  the  height  of  the  ai|rora  bprealis  whc  n  it  moves 
with  great  velocity,  becaose  it  then  mav.  and  very 
probably  doeOi  ascend  amch  higher.  Dr  liu<gden,  in- 
deed. 
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"Aiirovm    deed,  inforrot  us,  that  instances  are  recorded,  where  the 
Borealir  northern  lights  have  been  seen  to  join,  and  form  lu- 
'       ^       '  niinons  balls,  darting  about  with  great  velocity,  and 
even  leaving  a  train  like  the  common  fire-balls.     It 
would  seem,  therefore,  that  the  highest  regions  of  the 
aurora  bor6alis  are  the  same  with  those  in  which  fire« 
m         balls  move. 
Cottjectsref     With  regrard  to   the  cause  of  the  aurora  borealis 
coDcerning  maay  conjectures  have  been  formed.     The  first  which 
the  cause  o'^oatnrallj  occurred  was,  that  it  was  occasioned  by  the 
It  ne  eor.  ^^^^^^^  ^  inflammable  sulphureous  vapours   from  the 
*eartb.     To  this  supposition  Dr  Halley  objects  the  im- 
mense extent  of  such  phenomena,  and  that  they  are 
constantly  observed  to  proceed  from  north  to  south, 
t>ut  never  from  south  to  north.     This  made  him  very 
reasonably  conclude,   that  there  was  some,  connexion 
between  the  poles  of  the  earth  and  the  aurora  borealis  j 
but  being  unacquainted  with  the  electric  power,  he 
supposed,  that  this  earth  was  hollow,  having  within  it  a 
magnetical  sphere,  which  corresponded  in  virtue  with 
all  the  natural  and  artificial  magnets  on  the  surface ; 
and   the  magnetic  effluvia  passing  through  the  earth, 
from  one  pole  of  the  central  magnet  to  another,  might 
Sometimes  become  visible  in  their  course,  which  he 
thought  was  from  north  to  south,  and  thus  exhibit  the 
beautiful  coruscations  of  the  aurora  borealis.     Had 
Dr  Halley,  however,  known  that  a  stroke  of  electricity 
would  give  polarity  to  a  needle  that  had  it  not,   or 
reverse  the  poles  of  one  that  had  it  before,  he  would 
undoubtedly  have  concluded  the  electric  and  magnetic 
effluvia  to  he  the  same,  and  that  the  aurora  borealis 
was  this  fluid  performing  its  circulation  from  one  pole 
of  the  earth  to  the  other.     In  fact,  this  very  hypothe- 
sis is  adopted  by  S.  Beecariar:  and  by  the  supposed  cir- 
culation of  the  electric  fluid  he  accounts  for  the  pheno* 
mena  of  magnetism  and  the  aurora  borealis  in  a  manner 
-perfectly  similar  to  that  of  Dr  Halley,  only  changing 
the  phrase  magneiic  effluvia  for  electric  fluid.  The  fol- 
lowing is  the  Account  given  us  by  Dr  Priestley  of  Bec^ 
caria^s  sentiments  on  this  matter. 

**  Since  a  sudden  stroke  of  lightning  gives  polarity 

to  magnets,  he  conjectures,  that  a  regular  and  constant 

•circulation  of  the  whole  mass  of  the  fluid  horn  north  to 

•outh  maj  be  the  original  cause  of  magnetism  in  gene« 

ral. 

*'  That  this  ethereal  current  is  insensible  to  us,  is  no 
proof  of  its  non-existenoe,  since  we  ourselves  are  invol- 
ved in  it.  He  had  seen  birds  fly  so  near  a  thunder- 
cloud, as  he  was  sure  they  would  not  have  done  had 
they  been  affected  by  its  atmosphere. 

**  This  current  he  would  not  suppose  to  arise  from 
jone  source,  but  from  several,  in  the  northern  hemi- 
sphere of  the  -earth  \  and  he  thinks  that  the  aurora 
borealis  may  be  this  electric  matter  performing  its 
circulation  in  such  a  state  of  the  atmosphere  as  renders 
it  visible,  or  approadhing  the  earth  nearer  than  usual. 
Accordingly,  very  vivid  appearances  of  this  kind  have 
been  observed  te  occasion  a  fluctuation  in  the  magnetic 
needle.^^ 

A  direct  disproof  of  this  circulation,  however,  is  fur- 
nished by  the  observation  of  Mr  Forster  already  men- 
tioned :  with  which,  though  neither  Dr  Halley  nor  S. 
Beccaria  could  be  acquainted,  they  might  have  thought 
of  it  as  a  final  proof  either  of  the  truth  or  falsehood  of 
their  hypoth^is— If  the  aurora  borealis  Is  do  other 
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than  the  electric  fluid  performing  the  above-mentiooed  a«mi 
circulation,  it  ought  to  dart  from  the  horizon  towards  Brntlit 
the  zenith  in  the  northern  hemisphere,  and  from  the  ze- 
nith to  the  horizon  in  the  southern  one :  but  Mr  Forster 
plainly  tells  up,  that  the  columns  shot  up  from  the  hori- 
zon towards  the  zenith  as  well  in  the  southern  hemi- 
sphere as  in  the  northern  \  so  that  if  the  aurora  borealis 
is  to  be  reckoned  the  flashings  of  electric  matter,  its 
course  is  plainly  directed  from  both  poles  toward  the 
equator,  and  not  from  one  pole  to  the  other. 

Concerning  the  cause  of  this  phenomenon,  Mr  Can- 
ton has  the  following  query  :  ^  Is  not  the  anrora  bo- 
realis the  flashing  of  electrical  fire  from  positive  towards 
negative  clouds  at  a  great  distance,  through  the  upper 
part  of  the  atmosphere  where  the  resistance  is  least  ?** 
But  to  this  we  must  reply  in  the  negative  \  for  in  this 
case  it  would  flash  in  every  direction  according  to  the 
position  of  the  clouds,  as  well  as  from  north  to  south. 
Besides  this  query,  he  conjectures,  that  when  the 
•needle  is  disturbed  by  the  aurora  borealis,  that  pheno- 
menon proceeds  from  the  electricity  of  the  heated  air  \ 
and  supposes  the  air  to  have  the  property  of  becoming 
electric  by  heat,  like  the  tourmalin.  But  neither  does 
this  hypothesis  appear  at  all  probable  ^  because,  in  such 
a  case,  the  aurora  borealis  ought  to  be  most  frequent 
in  summer  when  the  air  is  most  heated,  whereas  it  is 
•fonnd  to  be  the  reverse.  Lastly,  with  these  electric 
cal  hypotheses  we  shall  contrast  that  of  Mr  Blairan, 
who  imagined  this  phenomenon  to  proceed  from  the 
atmosphere  of  the  sun,  particles  of  which  were  thrown 
off  by  its  centrifugal  force  acquired  by  his  rotation  on 
his  axis  \  and  that  these  particles  fiiUing  upon  the  at- 
mosphere of  the  earth  near  its  equatorial  parts,  were 
from  thence  propelled  by  the  diurnal  motion  of  the 
earth  towards  the  polar  regions,  where  they  formed 
the  anrora  borealis.  This  hypothesis,  besides  its  being 
a  mere  supposition  unsupported  by  one  single  appear- 
ance in  nature,  is  liable  to  the  objection  already  men- 
tibned  \  for  in  this  case  the  light  should  dart  from  the 
equator  to  the  poles,  and  not  from  the  poles  to  the 
equator :  or  if  we  should  suppose  this  matter  to  be  gra- 
dually accumulated  at  each  of  the  poles,  we  must  then 
make  other  suppositions  equally  vague  and  ill  founded, 
concerning  its  getting  back  with  such  surprising  rapi- 
dity in  direct  opposition  to  the  power  which  once 
brought  it  thither. 

The  first  person  who  seems  to  have  endeavoured  to 
find,  any  positive  proof  of  the  electrical  quality  of  the 
aurora  borealis,  was  Dr  Hamilton  of  Dublin.  He  ob- 
serves, that  though  this  phenomenon  is  commonly  sup- 
posed to  he  electrical,  yet  he  had  not  seen  any  attempt 
to  prove  that  it  is  so  ^  but  the  only  proof  he  himself 
brings  is  an  experiment  of  Mr  Hawksbee,  by  which 
the  electric  fluid  is  shown  to  put  on  appearances  some- 
what like  the  aurora  borealis,  when  it  passes  through  a 
vacuum.  He  observed,  that  when  the  air  was  most 
perfectly  exhausted,  the  streams  of  electric  matter  were 
then  quite  white  \  but  when  a  small  quantity  of  air 
was  let  in,  the  light  assumed  more  of  a  purple  colour. 
The  flashing  of  this  light  therefore  from  the  dense  re- 
gions of  the  atmosphere  into  such  as  are  more  rare,  and 
the  transitions  through  mediums  of  different  density, 
he  reckons  the  cause  of  the  aurora  borealis,  and  of  the 
different  colours  it  assumes. 

Dr  Hamilton's  proof,  then,  of  the  electricity  of 
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the  aurora  borealis,  consisto  entirely  in  the  resemblance 
the  two  lights  bear  to  one  another ;  and  if  to  this  we 
add,  that  during  the  time  of  an  aurora  borealls,  the 
magnetic  needle  hath  been  disturbed,  electric  (ire  ob- 
tained from  the  atmosphere  in  plenty,  and  at  some 
times  different  kinds  of  rumbling  and  hissing  sounds 
beard9  we  have  the  sum  of  all  the  positive  evidence  in 
favour  of  the  electric  hypothesis. 

Was  the  aurora  borealis  the  first  natoral  phenome- 
non the  solution  of  which  had  be«n  attempted  by  elec- 
tricity, no  doubt  the  proofs  just  now  adduced  would 
be  verv  insufficient :  but  when  it  is  considered,  that  we 
have  indisputable  evidence  of  the  identity  of  the  phe- 
nomena of  thunder  and  of  electricity  j  when  we  also 
consider  that  the  higher  parts  of  our  atmosphere  are 
oontinnally  in  a  strongly  electrified  state  ^  the  analogy 
becomes  so  strong  that  we  can  scarce  donbt  of  the  au- 
rora borealis  arising  from  the  same  cause.  The  only 
difficulty  is,  to  give  a  good  reason  why  the  electricity 
of  the  atmosphere  should  be  constantly  found  to  direct 
its  course  from  the  poles  towards  the  equator,  and  not 
from  the  equator  to  the  poles  j  and  this  we  think  may 
be  done  in  the  following  manner. 

1.  It  is  fonnd  that  all  electric  bodies,  when  consi- 
derably heated,  become  conductors  of  electricity )  thus 
hot  air,  hot  glass,  melted  rosin,  sealing-wax,  &c.  are 
all  conductors,  till  their  heat  is  dissipated,  and  then 
they  again  become  electrics. 

2.  As  the  converse  of  every  true  proposition  ought 
also  to  be  true,  it  follows  from  the  above  one,  that  if 
electrics  when  heated  become  conductors,  then  non- 
electrics  when  subjected  to  violent  degrees  of. cold 
ought  to  become  electric.  In  one  instance  this  has 
been  verified  by  experience  j  water,  which  is  a  conduc- 
tor when  warm  or- not  violently  cooled,  is  found  to  be- 
come electric  when  cooled  to  20°  below  o  of  Fahren- 
heit's thermometer.  With  regard  to  metallic  substan- 
ces, indeed,  no  experiments  have  as  yet  been  made  to 
determine  whether  their  conducting  power  is  affected 
by  cold  or  not.  Very  probably  we  might  not  be  able 
to  produce  such  a  degree  of  cold  as  sensibly  to  lessen 
their  conducting  power  ',  but  still  the  analogy  will  hold  j 
and,  as  we  are  by  no  means  able  to  produce  the  greatest 
degree  of  cold  possible,  reason  will  always  suggest  to  us, 
that  if  a  certain  degree  of  cold  changes  one  conductor 
into  an  electric,  a  sufficient  degree  of  it  will  also  change 
all  others  into  electrics. 

3.  If  cold  is  sufficient  to  change  conducting  sub- 
stances into  electrics,  it  must  aUo  increase  the  electric 
power  of  such  substances  as  are  already  electric  ^  that 
is  to  say,  very  cold  air,  glass,  rosin,  &c.  provided  they 
are  dry,  will  be  more  electric  than  when  they  are 
warmer*  With  regard  to  air,  which  is  most  to  our 
present  purpose,  this  is  rendered  extremely  probable, 
by  considering  that  clear  frosty  weather  is  of  all  others 
the  most  favourable  for  electric  experiments.  They 
may  be  made  indeed  to  equal  advantage  almost  in  any 
state  of  the  atmosphere,  provided  sufficient  pains  are 
used,  but  in  dry  hard  frosts  they. will  succeed  much 
more  easily  than  at  any  other  time. 

These  three  axioms  being  allowed,  the  cause  of  the 
aurora  borealis  is  easily  deduced  from  them.  The  air, 
all  round  the  globe,  at  a  certain  height  above  its  sur- 
face, is  found  to  be  exceedingly  cold,  and,  as  far  as 
experiments  have  yet  determined,  exceedingly  electri- 
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cal  also.  The  inferior  parts  of  the  atmosphere  between 
the  tropics,  are  violently  heated  during  the  day-time 
by  the  reflection  of  the  sun's  rays  from  the  earth. 
Such  air  will  therefore  be  a  kind  of  conductor,  and 
much  more  readily  part  with  its  electricity  to  the 
clouds  and  vapours  floating  in  it,  than  the  colder  air 
towards  the  north  and  south  poles.  Hence  the  prodi- 
ffious  appearances  of  electricity  in  these  regions,  show- 
ing itself  in  thunder  and  other  tempests  of  the  roost 
terrible  kind.  Immense  quantities  of  the  electric  fluid 
are  thus  communicated  to  the  earth  j  and  the  inferior 
warm  atmosphere  having  once  exhausted  itself,  must 
necessarily  be' recruited  from  the  upper  and  colder  re- 

fion.  This  becomes  very  probable  from  whnt  the 
rench  mathematicians  observed  when  on  the  top  of 
one  of  the  Andes.  They  were  often  involved  in 
clouds,  which,  sinking«down  into  the  warmer  air,  ap- 
peared there  to  be  highly  electrified,  and  discharged 
themselves  in  violent  tempests  of  thunder  and  light- 
ning :  while  in  the  mean  time,  on  the  top  of  the 
mountain,  they  enjoyed  a  calm  and  serene  sky.  In  the 
temperate  and  frigid  zones,  the  inferior  parts  of  the 
atmosphere  never  being  so  strongly  heated,  do  not  part 
with  tlieir  electricity  so  easily  as  in  the  torrid  zone, 
and  consequently  do  not  require  such  recruits  from  the 
upper  regions :  but  notwithstanding  the  diflference  of 
heat  observed  in  different  parts  of  the  earth  near  the 
surface,  it  is  very  probable  that  at  cousiderable  heights 
the  degrees  of  cold  are  nearly  equal  all  round  it.  Were 
there  a  like  equality  in  the  heat  of  the  under  part, 
there  could  never  be  any  considerable  loss  of  equili- 
brium in  the  electricity  of  the  atmosphere  :  but  as  the 
hot  air  of  the  torrid  zone  is  perpetually  bringing  down 
vast  quantities  of  electric  matter  from  the  cold  air  that 
lies  directly  above  it )  and  as  the  inferior  parts  of  the 
atmosphere  lying  towards  the  north  and  south  poles  do 
not  conduct  in  any  great  degree  ;  it  thence  follows, 
that  the  upper  parts  of  the  atmosphere  lying  over  the 
torrid  zone  will  continually  require  a  supply  from  the 
northern  and  southern  regions.  This  easily  shows  the 
necessity  of  an  electric  current  in  the  upper  parts  of  the 
atmosphere  from  each  pole  towards  the  equator :  and 
thus  we  are  also  furnished  with  a  reason  why  the  au- 
rora borealis  appears  more  frequently  in  winter  thah 
in  summer  j  namely,  because  at  that  time  the  electric 
power  of  the  inferior  atmosphere  is  greater  on  account 
of  the  cold  than  in  summery  and  consequently  the 
abundant  electricity  of  the  upper  regions  must  go' al- 
most wholly  oS  to  the  equatorial  parts,  it  being  impos* 
^ible  for  it  to  get  down  to  the  earth :  hence  also  the 
aurora  borealis  appears  very  frequent  and  bright  in  the 
frigid  zone,  the  degree  of  cold  in  the  upper  and  un- 
der regions  of  the  atmosphere  being  much  more ''nearly 
equal  in  these  parts  than  in  any  other.  In  some  parts 
of  Siberia  particularly,  this  meteor  appears  constantly 
from  October  to  Christmas,  and  its  coruscations  are 
said  to  be  very^  terrifying.  Travellers  agree,  that  here 
the  aurora  borealis  appears  in  greatest  perfection  ;  and 
it  is  to  be  remarked  that  Siberia  is  the  coldest  coun* 
try  00  earth.  In  confirmation  of  this,  it  may  also  be 
observed,  that,  t  from  the  experiments  hitherto  made 
with  the  electrical  kite,  the  air  appears  considerably 
more  electrical  in  winter  than  in  summer,  though  the 
clouds  are  known  to  be  often  most  violently  electrified 
in  the  summer  timef  a  proof,  that  the  electricity  na- 
if n  turally 
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AvrortL     turally  belonging  to  the  air  is  in  sommer  mach  more 
Borralii.    powerfally  drawn  off  by  the  cfouds  than  in  tlie  winter, 
owing  to  the  excess  of  heat  in  sammer,  as  already  ob* 
served. 

A  coniiiderable  difficulty,  however,  stiH  remains  from 
the  upright  position  which  the  streams  of  the  aurora 
horealis  are  generally  supposed  to  have;  whereas,  ac« 
cording  to  the  hypothesis  above  mentioned,  they  ought 
rather  to  run  directly  from  north  to  south.  This  dif- 
ficulty occurred  to  Dr  Halley;  but  he  answers  it  hy 
supposing  his  magnetic  effluvia  to  pass  from  one  pole 
to  another  in  arches  of  great  circles,  arising  to  a  vast 
lietght  above  the  earth,  and  consequently  darting  from 
the  places  whence  they  arose  almost  like  the  radii  of  a 
circle ;  in  which  case,  being  sent  off  in  a  direction  near- 
ly perpendicular  to  the  surface  of  the  earth,  they  roust 
necessarily  appear  er^ct  to  those  who  see  them  from  any 
part  of  the  surface,  as  is  demonstrated  by  mathemati- 
cians. It  is  also  reasonable  to  think  that  they  will  take 
this  direction  rather  than  any  other,  on  account  of  their 
meeting  with  less  resistance  in  the  very  high  regions  of 
the  air  than  in  such  as  are  lower. 

But  the  greatest  difficulty  still  remains  :  for  we  have  v 
Supposed  the  equilibrium  of  the  atmosphere  to  be  bro- 
ken in  the  daytime,  and  restored  only  in  the  night  | 
whereas,  considering  the  immense  velocity  with  which 
the  electric  fluid  moves,  the  equilibrium  ought  to  be 
restored  in  all  parts  almost  instantaneously^  yet  the  au- 
rora borealfs  never  appears  except  in  the  night,  al- 
though its  brightness  is  such  as  most  sometimes  make  it 
viffibie  to  us  did  it  really  exist  in  the  daytime. 

In  answer  to  this  it  most  be  observed,  that  though 
the  passage  of  electricity  through  a  good  conductor  ia 
instantaneous,  yet  through  a  bad  conductor  it  is  ob- 
served to  take  some  time  in  passing.  As  our  atmo- 
sphere therefore,  unless  very  violently  heated,  is  but  a 
bad  conductor  of  electricity  ;  though  the  equilibrium 
ill  it  is  broken,  it  can  by  no  means  he  instantaneously 
restored.  Add  to  this,  that  as  it  is  the  action  of  the 
son  which  breaks  the  equilibrium,  so  the  same  action, 
extending  over  half  the  globe,  prevents  almost  any  at- 
tempt to  restore  it  till  night,  when  flashes  arise  from 
various  parts  of  the  atmosphere,  gradually  extending 
themselves  with  a  variety  of  undulations  towards  the 
equator. 

It  now  remains  to  explain  only  one  particularity  of 
the  aurora  borealis,  namely,  that  its  streams  do  not  al- 
v/sys  move  with  rapidity  j  sometimes  appearing  quite 
stationary  for  a  considerable  time,  and  sometimes  being 
carried  in  different  directions  with  a  slow  motion.  To 
this  indeed  we  can  give  no  other  reply,  than  that  weak 
electric  lights  have  been  sometimes  observed  to  put  on 
the  same  appearance  at  the  surface  of  the  earth :  and 
much  more  may  we  suppose  them  capable  of  doing  so 
u^  great  heights  above  it,  where  the  conductors  are 
both  fewer  in  number  and  much  more  imperfect. 
When  M.  de  Homas  was  making  experiments  with  an 
electric  kite  in  Italy,  a  cylinder  of  blue  light  about 
four  or  five  inches  diameter  was  observed  surrounding 
the  string.  This  was  in  the  day  time  ^  but  had  it  been 
night,  be  imagined  it  must  have  been  four  or  five  feet 
in  diameter ;  and  as  the  string  was  780  feet  long,  it 
would  probably  have  seemed  pyratnidal,  pointing  up- 
wards like  one  of  the  streams  of  the  aurora  borealis. 
A  still  more  remarkable  appearaii<e,  Dr  Frievtley  teih 


09,  was  observed  by  Mr  Hartman.  He  hwA  been  ma- 
king electrical  experiments  for  four  or  five  hoars  toge-  BmKt 
ther  in  a  very  small  room  5  and  upon  going  oat  of  it, ' — "~^ 
and  returning  with  a  light  in  his  band,  walking  pret- 
ty quick,  be  perceived  a  rnnall  flame  following  him  at 
aboot  three  feet  distance.  Being  alarmed  .at  ibis  ap- 
pearance, he  stopped  to  examine  it,  upon  whieh  it  va- 
nished. This  last  instance  is  very  remarkable,  aoci  sin- 
golar  in  its  kind  ;  from  botb,  however,  we  are  aoffici- 
ently  warranted  to  conclude,  that  small  portions  of  oar 
atmosphere  may  by  various  caoies  lie  so  mocli  electri- 
fied as  to  shine,  and  likewise  be  moved  from  one  pkeo 
to  another  without  parting  with  the  electricity  tbey 
have  received,  ibr  a  considerable  time. 

The  corona,  or  circle,  which  is  often  formed  sear  tlM^ 
zenith  by  the  aurora  borealis,  is  easily  aoceoated  l^f 
in  the  same  manner.  As  this  corona  is  commonly  sta- 
tionary for  some  time,  we  imagine  it  would  be  a  very 
proper  mark  whereby  to  determine  the  distance  of  the 
meteor  itself.  If  an  aurora  borealis,  for  instanee,  was 
observed  by  Iwo  persons,  one  at  London,  and  the  other 
at  Edinburgh ;  by  noting  the  stars  among  wbieh  tbe 
corona  was  observed  at  each  place,  its  troe  altitude 
from  the  surface  of  the  earth  could  easily  be  determined 
by  trigonometry. 

Under  the  article  Atmosfhere  it  was  suggested, 
that  no  good  proof  had  been  as  yet  bsougbt  for  tbe 
extreme  rarity  of  the  air  usually  supposed  to  take  place 
at  no  very  great  heights  abo've  the  earth.  The  bright- 
ness of  the  meteor  there  mentioned  at  70  miles  perpen- 
dicnlar  from*  tbe  surface,  as  also  its  figure,  seemed  to 
provo  the  air  considerably  dense  at  that  distance  firom 
tbe  earth'.  Though  the  heiglit  of  tbe  aurora  borealis 
has  never  been  determined,  we  can  scarce  imagine  it  to 
be  greater  than  that  of  this  meteor,  or  indeed  so  great: 
but  although  its  streams  resemble  the  passage  of  elec* 
trie  light  through  a  vacuum,  it  cannot  be  from  thence 
inferred,  that  the  air  is  at  all  in  a  state  simitar  to  tbe 
vacuum  of  an  air-pump  in  those  places  where  tbe  auro- 
ra borealis  is  produced ;  seeing  we  have  instances  of  si- 
milar appearances  being  produced  in  very  dense  air*. 
The. plate  of  an  electrophorus  is  often  so  highly  electri- 
fied, as  to  throw  out  flashes  from  different  parts  as  soon 
as  it  is  lifted  up,  and  by  proper  management  it  may 
be  always  made  to  emit  long  and  broad  flashes  which 
shall  scarcely  be  felt  by  tbe  finger,  instead  of  small, 
dense,  and  pungent  sparks  ^  so  that,  thoogb  long  flashes 
may  be  produced  in  rarvfied  air,  it  by  no  means  tol* 
lows,  that  the  same  may  not  also  be  produced  in  denser 
air.  As  little  can  we  infer  any  thing  from  tbe  co- 
lour^ for  we  observe  tbe  electric  epark  sometiroea 
white,  sometimes  blue,  and  sometimes  purple,  in  the 
very  same  state  of  the  atmosphere,  and  from  tbe  same 
substance. 

The  aurora  borealis  is  said  to  be  attended  with  a  pe- 
culiar hissing  noise  in  some  very  cold  climates;  Grae- 
Kn  speaks  of  it  in  the  most  pointed  terms,  as  frequent 
and  very  loud  in  the  north-eastern  parts  of  Siberia^  and 
other  travellers  have  related  similar  facts.  Gmelin^s 
account  is  very  renmrkable.  \'  These  Rorthem  ligfata 
(says  he)  begin  with  single  bright  pillars,  rising  in  the 
north,  and  almost  at  the  san^  time  in  the  north-east, 
which  gradually  increasing,  comprehend  a  large  space 
of  tbe  heavens,  rush  about  ft^m  place  to  place  with  in- 
credible yelocitir,  and  finally  almost  cover  tbe  whole 
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ft  akj  up  to  d»  zeoitli.  The  ^vemns  are  then  leoi  iiieeli- 
ii.  ing  together  in  the  zenith,  and  produce  an  "appeermnoe 
*^«a  if  avast  tent  was  expanded  in  the  heavens,  glit- 
tering with  gold,  rubies,  and  sapphire.  A  more  bean- 
tiliil  spectacle  cannot  be  painted  j  but  whoever  shtiuld 
aee  sach  a  aorthtm  light  for  the  first  time,  could  not  be* 
hold  it  witlieitt  terror.  For  however  fine  the  illumina- 
tion nay  he,  it  ie  attended,  as  I  have  learned  from 
ike  relatien  of  many  persons,  with  sneh  a  hissing, 
cracking,  and  rushing  noise  throughout  the  air,  as  if 
the  latgeit  fire-works  were  playing  off*  To  describe 
what  they  then  hear,  they  make  nse  of  the  expression, 
Spokfdki  ckwffmtf  that  is  *  the  raging  host  is  passing.' 
The  hnntsrs  who  pursote  the  white  and  blue  foxes  on 
the  canfioca  of  the  ley  sea,  are  often  oyertaken  in  their 
tonrse  by  these  northern  lights.  The  dogs  are  then 
so  mnch  frightened,  that  they  will  not  move,  but  lie 
obitioately  on  the  ground  tilt  the  noise  has  passed. 
Commonly  clear  and  calm  weather  follows  this  kind 
•f  northern  lights.  -I  have  heard  this  ateonnt,  not 
from  one  person  only^  but  confirmed  by  the  uniform 
teatimony  of*  many,  who  have  spent  part  of  several 
years  in  these  very  northern  regions,  and  inhabited  dif- 
lerent  countries  from  the  Yenesei  to  the  Lena  j  so  that 
no  doobt  of  fU  troth  can  remain.  This  seems  indeed  to 
be  th^  real  birtbplaoe  of  the  aurora  boreaki.^ 

The  hissing  or  rushing  noise  above  described,  Dr 
Blagden  is  inclined  to  attribute  to  small  streams  of  elec- 
tric matter  running  off  to  the  earth  from  the  masses  or 
accumulations  of  electricity  by  which  the  northern  lights 
are  aopposed  tb  be  produced. 

We  shall  conclude  this  article  with  an  account  of  a 
-paper  presented  to  the  R<^1  Society  by  Mr  Winn,  in 
by  1772,  wherein  he  says  that  the  appearance  of  an  an- 
rot  rora  horealis  is  a  certain  sign  of  a  hard  gale  of  wind 
from  the  South  or  sooth-west.  This  he  never  found  to 
fail  in  23  instances ;  and  even  thinks,  that  from  the 
splendour  of  the  oioteor,  some  judgment  may  be  form- 
ed oonceming  the  -ens  a  ing  tempest.  If  the  aorora  is 
very  bright,  the  gale  will  come  on  within  twenty-four 
lionrs,  but  will  be  of  no  long  darattoo  ;  if  the  li^^it  is 
faint  and  dull,  tbe  gale  will-  be  less  violent  and  long- 
er in  coming  on,  but  it  will  also  last  longer,  tiis  ob- 
servations were  made  in  tbe  English  channel, where  such 
winds  are  very  daOgeroos  ;  and  by  attending  to  tbe  au- 
roree,  he  says  he  often  got  easily  out  of  it,  when  others 
narrowly  escaped  being  wrecked.  This  is  an  exceeding 
useful  observation  for  sailors  :  but  it  cannot  be^expected 
that  the  winds  succeeding  these  meteors  should  in  all 
places  blow  Arom  the  sooth-weet  $  though  no  doobt  a 
careful  •observation  of  what  winds  suooeed  the  aurora  bo- 
reaUs,  and  other  meteors,  in  different  parts  of  the  world, 
might  contribnte  in  some  measure  to  lessen  the  dangers 
of  navigation. 

Tbs^the  aurora  borealis  on^t  to  be  succeeded  by 
ctirs  winds,  may  be  easily  deduced  from  the  hypothesis  last 
[|2J^  mentioned.  If  this  phenomenon  is  occasioned  by  the 
vast  quantity  of  electric  matter  conveyed  to  the  equa- 
torial parts  of  the  esrth,  it  is  ceftain  that  the  earth 
cannot  receive  anv  great  quantity  of  this  matter  at  one 
place  without  emitting  it  at  anollirr.  The  electricity, 
theri^fore,  wliich  is  confvtantiv  received  at  the  equator, 
must  be  emitted  nesr  tbe  poles,  in  order  to  perform  its 
course,  otherwise  there  could  not  'be  a  constant  sop- 
ply  of  it  for  the  common  operations  of  nature.     It  is 


observed,  that  electrified  bodies  are  always  tnrrounded 
by  a  blast  of  air,  which  is  sent  forth  from  them  in  all 
directions  j  bence  if  the  electric  matter  find  a  more 
ready  passage  through  one  part  of  the  earth  than  ano- 
ther, a  wind  will  he  found  to  blow  from  that  quarter. 
If  therefore  one  of  these  places  happen  to  be  in  the 
Atlantic  ocean  near  the  coast  of  France,  or  in  the  bay 
of  Biscay,  the  electric  matter  which  has  been  received 
at  the  equator  during  an  aurora  horealis  will  be  dis- 
charged there  for  some  time  after,  and  consequently  sl 
wind  will  blow  from  that  quarter,  which  will  be  from 
the  South-west  to  those  ships  which  are  in  the  English 
channel.  It  cannot  be  imagined,  however,  that  all 
the  matter  can  be  discharged  from  one  place  ;  and 
therefore,  according  to  the  different  situations  of  those 
electrical  vents^  winds  may  blow  in  different  directions  ; 
and  thus  the  same  aurora  borealis  may  produce  a  south- 
west wind  in  the  £nglish  channel,  and  a  north  west  one 
in  Scotland. 

AURUM.  See  Gold,  Chemistry,  and  Minera- 
liOGT  Index. 

This  metal  was  introduced  into  medicine  by  the  A- 
tabiaos,  who  esteemed  it  one  of  the  greatest  cordials 
and  comforters  of  the  nerves.  From  them  Europe  re- 
ceived it  without  any  diminntion  of  its  character ;  in 
foreign  pharmacopoeias  it  is  still  retained,  and  even 
mixed  with  the  ingredients  from  which  simple  waters 
are  to  be  distilled.  But  no  one,  it  is  presumed,  at  this 
time,  expects  any  singular  virtues  from  it,  since  it  cer- 
tainly is  not  alterable  in  the  human  body.  Mr  Geof- 
firoy,  though  unwilliog  to  reject  it  from  the  cordiaf 
preparatbns,  honestly  acknowledges  that  he  has  no 
other  reason  for  retaining  it  than  complaisance  to  tbe 
Arabian  schools.  The  chemists  have  endeavoured,  by 
many  elaborate  processes,  to  extract  what  they  call  », 
sulphur  or  anima  of  gold ;  hot  no  method  is  as  yet 
known  of  separating  the  component  parts  of  this  me- 
tal ;  mil  tbe  tinctures  of  it,  and  aurum  potabile,  whidi 
have  hitherto  appeared,  are  real  solutions  of  it  in  aqua 
regia,  diluted  with  spirit  of  wine  or  other  liquors,  and 
prove  injurious  to  the  body  rather  than  beneficial.  A 
place,  however,  is  now  given  in  some  of  tbe  foreign 
pharmacopGeias  to  the  aumm  fulminans  ^  and  it  has  of 
late  been  recommended  as  a  remedy  in  some  convulsive 
diseases,  particularly  in  the  chorea  sancti  viti. 

AuBUU  Fulminans.     See  Chemistry  Index. 

AvHUM  Mosaicum.     See  Chemistry  Indear. 

AURUNCI,  in  Ancient  Geogrttphy^  a  people  of  La- 
tiom,  towards  Campania  )  the  same  with  the  Ausone)i, 
at  least  so  intermixed  as  not  to  be  easily  distinguish- 
able, though  Pliny  separates  tbera. 

AUSA,  a  town  of  Tarraconensis,  in  the  middle  age 
called  Autona  ;  now  Vich  de  Osuna^  a  town  of  Catalonia 
in  Spain.     £.  Long.  2.  o.  N.  Lat.  41.  50. 

AOSCH.     See  Auch. 

AUSI,  an  ancient  and  very  savage  peopii^.  of  Li- 
bya. Herodotus  tells  us  that  they  were  unacquainted 
with  marriage,  and  had  all  their  women  in  common. 
The  children  were  brought  up  by  their  mothers  till 
they  were  able  to  walk :  nXter  which  they  were  intro- 
duced to  an  assembly  of  the  men,  who  met  every  three 
months  'f  and  the  nmn  to  whom  any  child  first  spoke, 
acknowledged  himself  its  father.  They  celebrated 
annually  a  feast  in  honour  of  Minerva,  in  which  the 
girls  divided   into  two  companies,  fought  with  sticks^ 
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and  stones,  and  those  who  died  of  their  wounds  were 
concluded  not  to  have  been  virgins. 

AUSIMUM,  or  AuxiMU^r,  an  ancient  Roman  coIo* 
ny  in  the  Picenum^  now  Optimo  or  Ostno,  in  t^e  roarqnio 
sate  of  Ancona  in  Italy.  £.  Long.  15.  N.  Lat.  43.  20. 
AUSITi^,  or  ^siTJC,  a  tribe  of  ancient  Arabs, 
supposed  by  Bochart  to  have  inhabited  the  land  of  Uz 
mentioned  in  Scripture. 

AUSONA,  in  Ancient  Geography^  a  town  of  the 
Ausones,  a  people  who  anciently  occupied  all  the  Lewd- 
er Italy,  from  the  Promontorium  Circsenm'down  to  the 
straits  of  Sicily  (Livy),  but  were  afterwards  reduced  to 
a  much  narrower  compass ;  namely,  between  the  Mon*> 
tes  Circsei  and  Massici :  nor  did  they  occupy  the  whole 
of  this,  but  other  people  were  intermixed.  Concerning 
Aosona  or  its  remains  there  is  nothing  particular  re»> 
corded. 

AUSONIA,  the  ancient  name  of  Italv,  from  its 
most  ancient  iuhabitaats  the  Ausones,  (Virgil,  Ser- 
vius). 

AUSONEUM  MARE,  in  Ancient  Geography^  a  part 
of  the  Ionian  sea,  extending  southward  from  the  pro- 
montory Japygium  to  Sicily,  which  it  washes  00  the 
east,  as  it  does  the  firuttii  and  Magna  Grsecia  on  the 
south  and  east.  It  is  separated  from  the  Toscan  sea  by 
the  strait  of  Messina. 

AUSONIUS  (in  Latin,  Decius,  or  rather  Decimust 
Magnus  Ausonius),  one  of  the  best  poets  of  the  foorth 
century,  was  the  son  of  an  eminent  physician,  and  bom 
at  Bourdeaux.  Great  care  was  taken  of  his  education, 
the  whole  family  interesting  themselves  in  it,  either  be- 
cause his  genius  was  very  promising,  or  that  the  scheme 
of  his  nativity,  which  had  been  cast  by  his  grandfather 
on  the  mother's  side,  made  them  imagme  that  he  would 
rise  to  great  honour.  He  made  an  uncommon  pro- 
gress in  classical  learning,  and  at  the  age  of  30  was 
chosen  to  teach  grammar  at  Bourdeaux.  He  was 
promoted  some  time  after  to  be  professor  of  rbetorie ; 
in  which  office  he  acquired  so  great  a  reputation,  that 
he  was  sent  for  to  court  to  be  preceptor  to  Gratian  the 
emperor  Valentinian's  son.  The  rewards  and  honours 
conferred  on  him  for  the  faithful  discharge  of  his  of- 
fice prove  the  truth  of  Juvenal's  maxim,  that  when  For- 
tune pleases,  she  can  raise  a  man  from  a  rhetorician  to 
the  dignity  of  a  consul.  He  was  actually  appointed 
consul  by  the  emperor  Gratian,  in  the  year  379,  after 
having  filled  other  considerable  posts  \  for  besides  the 
dignity  of  quaestor,  to  which  he  had  been  nominated  by 
Valentinian,  he  was  made  prefect  of  the  prsetorium 
in  Italy  and  Gaul  after  that  prince's  death.  His 
speech  returning  thanks  to  Gratiai)  on  his  promotion 
to  the  consulship  is  highly  commended.  The  time  of 
bis  death  is  uncertain  \  he  was  still  living  in  39a,  and 
lived  to  a  great  age.  The  emperor  Theodosius  bad  a 
great  esteem  for  Ausonius,  and  pressed  him  to  publish 
his  poem.  There  is  a  great  inequality  in  his  works ; 
and  in  his  manner  and  his  style  there  is  a  harshness 
which  was  perhaps  rather  the  defect  of  the  times  be 
lived  in  than  of  his  genius.  Had  he  lived  in  Au- 
gustus's reign,  his  verses,  according  to  good  judges, 
would  have  equalled  the  most  finished  of  that  age. 
He  is  generally  supposed  to  have  been  a  Christian : 
some  ingenious  authors  indeed  think  otherwise,  but,  - 
according  to  Mr  Bayle,   without  just  reason.      The 


•best  edition  of  liis  poems  is  that  of  Amsterdam  in 
1671.     *         ' 

AUSPEX,  a  name  originally  given  those  who 
were  afterwards  denominated  augurs.  In  which  senile 
the  word  is  SMpposed  to  be  formed  from  avis^  *'  bird," 
and  inspkere^  *^  to  inspect  ^"  auspices^  q.  d.  avi^ces, 

AUSPICIUM,  AusPiCT,  the  same  with  angary. 

AUST£R,  one  of  the  four  cardinal  winds,  as  Ser- 
vius  calls  them,  blowing  from  the  south,  (Pliny,  Ovid, 
Manilius). 

AUSTERE,  rough,  astringent.  Tbas  an  austere 
taste  is  such  a  one  as  constringes  the  month  and 
tongue  ;  as  that  of  unripe  firuit,  harsh  wines,  &c. 

AUSTERITY,  among  moral  writers,  implies  se- 
verity and  rigour.  Thus  we  say,  austerity  of  manners^ 
austerities  of  the  monastic  Ufe^  &c. 

AUSTIN,  St.     See  St  Auausris. 

AUSTRAL,  AusTRALis,  the  same  with  soathem. 
The  word  is  derived  from  ouster^  ^'  south  wind.*'  Thus 
the  six  austral  signs  of  the  zodiac,  are  those  on  the 
south  side  of  the  equinoctial. 

AUSTRALASIA,  a  new  division,  lately  introduced 
by  geographers,  forming  the  fifth  great  division  of  the 
globe.  It  comprehends  New  Holland,  New  Gninea, 
and  a  vast  multitude  of  otiier  islands  scattered  over  the 
Pacific  ocean.     See  Supplement. 

AUSTRALIS  Piscis,  the  Southeiut  Fish,  is  a 
constellation  of  the  southern  hemisphere,  not  visible  in 
our  latitude;  whose  stars  in  Ptolemy *s catalogue  are  18^ 
and  in  the  Britannic  catalogue  24. 

AUSTRIA,  one  of  the  principal  provinces  of  the 
empire  of  Germany  towards  the  east  \  from  which  si- 
tuation it  takes  its  name,  OosUrych  in  the  German  lan- 
guage signifying  the  East  Country,  it  is  bounded  on 
the  north  by  Moravia ;  on  the  east  by  Hungary  j  on 
the  south  by  Stiria;  and  on  the  west  by  Bavaria.  It 
is  divided  into  Upper  and  Lowef*^  which  are  separated 
by  the  river  Ens.  Vienna  the  capital  is  in  Lower 
Austria,  which  contains  several  other  very  considerable 
towns.  The  country  is  fertile,  but  rather  mountain- 
ous ;  it  has  a  great  many  mines,  and  produces  vast 
quantities  of  salt  and  sulphur. 

.  In  the  ninth  and  tenth  centuries,  Austria  was  the 
frontier  of  the  empire  against  the  barbarians.  In  928, 
the  emperor  Henry  the  Fowler,  perceiving  that  it  was 
of  great  importance  to  settle  some  person  in  Austria 
who  might  oppose  these  incursions,  invested  lieopold, 
surnamed  the  Illustrious^  with  that  country.  Otho  I. 
erected  Austria  into  a  marquisate  in  favour  of  his  bro- 
ther-in-law Leopold,  whose  descendant  Heniy  IL  was 
created  duke  of  Austria  by  the  emperor  Frederic  Bar^ 
barossa.  His  posterity  becoming  extinct  in  x  240,  the 
states  of  the  country,  in  order  to  defend  themselves  firom 
the  incursions  of  the  Bavarians  and  Hungarians,  resolved 
to.pnt  themselves  under  the  protection  of  Henry  marquis 
of  Misnia ;  but  Othogar  IL  king  of  Bohemia,  being 
likewii^e  invited  by  a  party  in  the  duchy,  took  posses- 
sion of  it,  alleging  not  only  the  invitation  of  the  states, 
but  also  the  right  of  his  wife,  heiress  of  Frederic  the 
last  duke.  The  emperor  Rodolphus  L  pretending  a 
right  to  this  duchy,  refused  to  give  Othogar  the  in- 
vestiture of  it  >  and  afterwards  killing  him  in  a  battle, 
procured  the  right  of  it  to  his  own  family.  ,  From  this 
Rodolphus  the  present  house  of  Austria  is  descended^ 
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tv'liicb  Tor  seTeral  centuries  past  has  rendered  itself  so 
■^  finiouB  and  so  powerful,  having  given  14  emperors  to 
Germany,  and  six  kings  to  Spain. 

In  I477>  Austria  was  erected  into  an  archduchy  hy 
the  emperor  Frederic  the  Pacific  for  his  son  Maximi- 
lian, with  these  privileges  :  That  these  shall  he  judged 
to  have  obtained  the  investiture  of  the  states,  if  they 
do  not  receive  it  after  having  demanded  it  three  times  $ 
that  if  they  receive  it  from  the  emperor,  or  the  impe- 
rial ambassadors,  they  are  to  be  on  hor^ieback,  clad  in 
a  royal  mantle,  having  in  their  hand  a  staB'of  command, 
and  upon  their  head  a  ducal  crown  of  two  points,  and 
surrounded  with  a  cross  like  that  of  the  imperial  crown. 
The  archduke  is  bom  privy-counsellor  to  the  emperor, 
and  his  states  cannot  be  put  to  the  ban  of  the  empire. 
All  attempts  against  his  person  are  punished  as  crimes 
of  lese-majesty,  in  the  same  manner  as  those  against  the 
king  of  the  Romans,  or  electors.     No  one  dared  to 
challenge  him  to  single  combat.     It  is  in  his  choice  to 
assist  at  the  assemblies,  or  to  be  absent }  and  be  has  the 
privilege  of  being  exempt  from  contributions  and  pub- 
lic taxes,  excepting  12  soldiers  which  he  is  obliged 
to  maintain  against  the  Turks  for  one  month.    He  has 
rank  immediately  after  the  electors;  and  exercises  ju- 
stice in  his  states  without  appeal,  by  virtue  of  a  privi- 
lege  granted  by  Charles  V.     His  subjects  cannot  even 
he  summoned  out  of  his  province  upon  account  of  law- 
suits, to  give  witness,  or  to  receive  the  investiture  of 
fiefs.     Any  of  the  lands  of  the  empire  may  be  alie- 
nated in  his  favour,  even  those  that  are  feudal  ;  and  he 
has  a  right  to  create  counts,  barons,  gentlemen,  poets^ 
and  notaries.      In  the  succession   to  hie  states,   the 
right  of  birth  takes  place ;  and,  failing  males,  the  fe- 
males succeed  according  to  the  lineal  right,  and,  if  no 
heir  be  found,  they  may  dispose  of  their  lands  as  they 

please. 

Upper  Anstria,  properly  so  called,  has  throughout  the 
appearance  of  a  happy  country.  Here  are  no  signs  of 
the  striking  contrast  betwixt  poverty  and  riches  which 
offends  so  much  in  Hungary.  All  the  inhabitants^ 
those  of  the  capital  only  excepted,  enjoy  that  happy 
mediocrity  which  is  the  conseqnence  of  a  gentle  and 
wise  administration.  The  farmer  has  property  j  and  the 
rights  of  the  nobility,  who  enjoy  a  kind  of  lower  judi- 
cial power,  are  well  defined.  The  south  and  south-we;it 
parts  of  the  country  are  bounded  by  a  ridge  of  hills,  the 
inhabitants  of  which  enjoy  a  share  of  prosperity  un- 
known to  those  of  the  interior  parts  of  France.  There 
are  many  villages  and  market  towns,  the  inhabitants  of 
which  have  bought  themselves  qflf  from  vassalage,  are 
now  their  own  governors,  and  belong  some  of  them  to 
the  estates  of  the  country.  The  cloisters,  the  prelates 
of  which  belong  to  the  esUtes  of  the  country,  are  the 
richest  in  Germany,  after  the  immediate  prelacies  and 
abbacies  of  the  empire.  One  of  the  greatest  convents 
of  Benedictines  is  worth  upwards  of  four  millions  of 
French  livres,  half  of  which  goes  to  the  exchequer  of 
the  country. 

Lower  Austria  exports  great  quantities  of  wine  to 
Moravia,  Bohemia,  Upper  Austria,  Bavaria,  Saltzburg, 
'  and  part  of  Stiria  and  Carinthia.  This  wine  is  sour, 
bet  has  a  great  deal  of  strength,  and  may  be  carried 
all  over  the  world  without  danger ;  when  it  is  ten  or 
twenty  years  old  it  is  very  good.   The  valleys  near  the 


Danube  are  fertile,  but  agriculture  is  generally  in  a  Austria. 
rude  state.  The  southern  parU  of  Austria  are  cover- 
ed with  hiUs,  which  rise  gradually  from  the  banks  of 
the  Danube  to  the  borders  of  Stiria,  and  are  covered 
with  woods.  They  lose  themselves  in  the  mass  of  moon- 
tains  which  run  to  the  south  of  Germany,  and  stretch 
through  all  Stiria,  Carniola,  Carinthia,  and  Tyrol,  to 
the  Swiss  Alps ;  and  are  .probably,  after  Savoy  and 
Switzerland,  the  highest  part  of  the  earth.  The  in« 
.  habitants  of  this  extensive  ridge  of  mountains  are  all 
very  much  alike ;  they  are  a  strong,  large,  and,  the 
Goitres  excepted,  a  very  handsome  people.  Uppes 
and  Lower  Austria  together  contain  45,760  square 
miles,  and  their  population  in  1818  amounted  to 
4,457,692.  The  revenae  which  these  provinces  yield 
is  estimated  at  nearly  four  millions  sterling*. 

The  characteristic  of  the   inhabitants   of  all   thia 
country  is  striking  bigotry,  united  with  striking  sen-r 
suality.     You  need  only  see  what  is  going  forwards 
here  to  be  convinced  that  the  religion  taught  by  the 
monks  is  as  ruinous  to  the  morals  as  it  is  repugnant 
to  Christianity.     The  Cicisbeos  accompany  the  mar-» 
ried  women  from  their  bed  te  chnrch,  and  lead  them 
to  the  very  confessional.     The  bigotry  of  the  public 
in  the  interior  parts  of  Austria,  which,  from  the  mix- 
ture of  gallantry  with  it,  is  still  to  be  found  evea 
amongst  people  of  rank,  degenerates  amongst  the  com- 
mon people  into  the  grossest  and  most  abominable  buf- 
foonery.    The  Windes,  who  are  mixed  with  the  Ger- 
mans in  these  countries,  distinguish  themselves  by  a 
superstitious  custom  that  does  little  honour  to  the  hu-^ 
man  understanding,  and  would  be  incredible  if  we  had 
not  the  most  unequivocal  proofii  of  the  fact  before  ouc 
eyes.     Many  years  ago,,  they  set  out  in  company  with 
some  Hungarian  enthusiasts  to  Cologne  on  the  Ilhine, 
which  is  about  120  Germaa  miles  distant,  to  cut  off 
the  beard  of  a  crucifix,  there.     Every  seven  years  thia 
operation  is  repeated,  as  in  this  space  of  time  the. 
beard  grows  again  to  its  former  length.     The  rich 
persons  of  the  association  send  the  poorer  ones  as  theic 
deputies,  and  the  magistrates  of  Cologne  receive  them 
as  ambassadors  from  a  foreign  prince.     They  are  en^^ 
tertained  at  the  expence  of  the  state,  and  a  counsel- 
lor shows  them  the   most   remarkable   things   in   the 
town.     This  farce  brings  in  large  sums  of  money  at 
stated  times,  and  may  therefore  deserve  political  en- 
couragement ;  but  still,  however,  it  is  the  most  miser- 
able and  meanest  way  of  gain  that  can  be  imagined. 
These  Windes  have  alone  the  right  to  shave  our  Sa« 
viour,  and  the  beard  grows  only  for  them.     They  firm- 
ly believe,  that  if  they  did  not  do  this  service  to  the 
crucifix,  the  earth  would  be  shut  to  them  for  the  next 
seven  years,  and  there  would  be  no  harvests.     For 
this  reason  they  are  obliged  to  carry  the  Itair  home 
with  them,  as  the  proof  of  having  fulfilled. .their  com- 
mission,  the  returns  of  wbioh  are  distributed  among 
the  diflerent  communities,  and  preserved  as  holy  re- 
lics.    The  imperial  court  haB  for  a  long  time  endea- 
voured in  vain  to  prevent  this  emigration,  which  de- 
prives agriculture  of  so  many  useful  hands.   When  the 
Windes  could  not  go  openly  they  would  go  clandestine- 
ly.    At  length  the  court  thought  of  the  expedient  of 
forbidding  the  regency  of  Cologne  to  let  them  enter  the 
town.    When. this  happened,,  the  numcjpoii^  embassy 
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was  obltgicd  (o  beg  its  way  back  again  without  the  won* 
derfol  beard ;  which  without  doubt  the  Capocblos,  to 
Hiom  the  crucifix  belonged,  used  to  pot  together  from 
their  own.  The  trade  which  the  monks  carry  on  with 
holy  saWes,  oils,  &c.  is  still  very  considerable  \  a  pro* 
hibition  which  the  court  published,  rather  lessened  it, 
hat  did  not  entirely  suppress  it* 

For  an  account  of  the  whole  Austrian  monarchy,  see 
Austria,  Supplement. 

AUSTROMANCY,  Austromaktia,  properly  de- 
notes soothsaying,  or  a  vain  method  of  predictiog  futo- 
tity,  from  observations  of  the  winds. 

AUTERFOITS  Acciuit, 

AvTBRFotTS  AitainU 

AVTKRFOITS  Acquit. 

AUTHENTIC,  something  of  acknowledged  and  re- 
ceifed  authority.  In  law,  it  signifies  something  clothed 
in  all  its  formal itiesy  and  attested  by  persons  to  whom 
credit  has  been  regularly  given.  Thus  we  say,  autAen* 
tie  papers^  authentic  inatrumcnts. 

AUTHOR,  properly  signifies  one  who  created  or 
produced  any  thing.  Thus  God,  by  way  of  emi- 
nence is  called  the  Author  ofnaturey  the  Author  of  the 
universe. 

Author,  in  matters  of  literature,  a  person  who  has 
composed  some  book  or  writing. 

AUTHORITY,  in  a  general  sense,  signifies  a  right 
to  command,  and  make  one^s  self  obeyed.  In  which 
sense  we  say,  the  royal  authority,  the  episcopal  author 
rity^  the  authority  ^  a  father^  &c.  It  denotes  also 
the  testimony  of  an  author,  some  apophthegm  or  sen- 
tence of  an  eminent  person  quoted  in  a  discoune  by 
way  of  proof. 

Authority  \%  represented,  in  painting,  >  like  a  grave 
matron  sitting  in  a  chair  of  state,  richly  clothed  in  a 
garment  embroidered  with  gold,  holding  in  her  right 
hand  a  sword,  and  in  her  left  a  sceptre.  By  her  side  is 
a  double  trophy  of  books  and  arms. 

AUTOCHTHONES,  an  appellation  assumed  by 
some  nations,  importing  that  they  sprung,  or  were  pro- 
duced, from  the  ^me  soil  which  they  still  inhabited. 
In  tliis  sense,  Autochthones  amounts  to  the  same  with 
Aborigines,  The  Athenians  valued  themselves  on  their 
being  Aotochthones,  self-bom^  or  yvyiHif ,  earth-born  ; 
it  being  the  prevailing  opinion  among  the  ancients,  that, 
in  the  beginning,  the  earth,  by  some  prolific  power, 
produced  men,  as  it  still  does  plants.  The  proper  Au- 
tochthones were  those  primitive  men  who  had  no  other 
parent  beside  the  earth.  But  the  name  was  also  assu- 
med by  the  descendants  of  these  men,  provided  they 
never  changed  their  ancient  state,  nor  suffered  other 
nations  to  mix  with  them.  In  this  sense  it  was  that 
the  Greeks,  and  especially  the  Athenians,  pretended  to 
be  Autochthones  \  .and  as  a  badge  thereof,  wore  a  gol- 
den grasshopper  woven  in  their  hair,  an  insect  suppo- 
sed to  have  the  same  origin. 

AUTOCRATOR,  a  person  vested  with  an  absolote 
independent  power,  by  which  he  is  rendered  unaccount- 
able to  any  other  for  his  actions.  The  power  of  the  A- 
thenian  generals,  or  commanders,  was  usually  limited  ; 
so  that,  at  the  eicpiration  of  their  of&ce,  they  were  lia- 
ble to  render  an  account  of  their  administration.  But, 
on  some  extraordinary  occasions,  they  were  exempted 
from  this  restraint^  and  sent  with  a  full  and  uncontrooU 
able  authority :  in  which  sense  they  were  styled  Av1mi(«- 
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*UfH*    Tbe  aame  people  also  applied  the  name  to  tome  Aatttnu 
of  their  ambassadors,  who  were  vested  with  a  full  power     tar 
of  determining  matters  according  to  their  own  discre* 
tion.      I'hese  were  denominated  Uf^^ihH  A4«k^»)<^, 
and  resembled  our  plenipotentiaries. 

AUTO  DA  FE,  act  of  faith.    See  Act  of  Faiths 

AUTO  DID  ACTUS,  a  pe^on  self-taoght,  or  who 
has  had  no  master  or  assistant  of  his  studies  besides 
himself. 

AU  i  OGRAPH,  denotes  a  person's  hand-writing, 
or  the  original  manuscript  of  any  book,  &c. 

AUTOLITHOTOMUS,  he  who  cuts  himself  for 
the  stone.  Of  this  we  have  a  very  extraordinary  in- 
stance given  by  Reiselios,  in  the  Ephemerides  of  the 
Academy  Natune  Curwsorftm^  dec.  i.  an.  3.  obs.  102* 

AUTOMATE,  called  also  Hiera,  one  of  the  Cy- 
clades,  an  island  to  the  north  of  Crete  (Pliny),  said  to 
have  emerged  out  of  tbe  sea,  between  the  iskmds  Tfaera 
and  Therasia,  in  tbe  fifth  year  of  tbe  emperor  Clan- 
dius  ;  in  extent  30  stadia,  (Orosios). 

AUTOMATON,  (from  avltt  ^fe^  and  ftnyiw,  es* 
eitor)^  a  self-moving  machine,  or  one  so  coastmcted,  bj 
means  of  weights,  levers,  pulleys,  &c.  as  to  move  for  a 
tonsiderable  time,  as  though  endowed  with  aninuLl  life* 
According  to  this  description,  clocks,  watobes,  and  ail 
Machines  of  that  kind,  are  automata. 

Under  the  article  Androides  we  observed  that  the 
highest  perfection  to  which  automata  cooiil  be  carried 
was  to  imitate  exactly  the  nsotions  and  actions  of  liviag 
Creatures,  especially  of  mankind,  which  are  more  dif- 
ficultly imitated  than  thone  of  other  aainals.      Very 
surprising  imitations,  however,  have  been  made  of  other 
creatures.     So  long  ago  as  400  years  before  Christ, 
Archytas  of  Tarentum  is  said  to  have  nmde  a  wooden 
pigeon  that  could  fly  ;  nor  will  this  appear  at  all  incre- 
dible, when  we  consider  the  flute-player  made  by  M. 
Vaucanson,  and  tlie  chess-player  by  M.  Kempel.     Dr 
Hook  is  also  said  to  have  made  tbe  model  of  a  flying 
chariot,  capable  of  supporting  itself  in  the  air.     Bat 
M.  Vaucanson  above  mentioned  hath  distinguished  him- 
self still   more  eminently.      That  gentlemacn,  encou- 
raged by  the  favourable  reception  of  bis  flute-player, 
made  a  duck,  which  was  capable  of  eating,  drinking, 
and  imitating  exactly  the  voice  of  a  natural  one.    Nay, 
what  is  still  more  surprising,  tlie  food  it  swallowed  was 
evacuated  in  a  digested  state  ;  not  that  it  was  really 
in  a  state  of  natural  excrement,  but  only  considerably 
altered  from  what  it  was  when  swallowed  ;  and  this 
digestion  was  performed  on  the  principles  of  solution, 
not    of  trituration.     Tlie  wings,  viscera,  and  bones, 
of  tilts  artificial  duck,  were  also  formed  so  as  very 
strongly  to  resemble  those  of  a  living  animal.     Even 
in  tbe  aetions  of  eating  and  drinking,  this  resemblance 
was  preserved  ^  the  artificial  duck  swallowed  with  avi- 
dity and  vastly  quick  motions  of  tbe  head  and  throat  \ 
and  likewise  tnnddled  tbe  water  with  its  bill,  exactly 
like  a  natoral  one. 

M.  le  Droz  of  La  Chaux  de  Fonds,  in  the  county 
of  Neufchattel,  hath  also  executed  some  very  curious 
pieces  of  mechanism,  which  well  deserve  to  be  ranked 
with  those  already  mentioned.  One  was  a  clock,  which 
was  presented  to  his  Spanish  mnjesty  j  and  had  among 
other  curiosities,  a  sheep,  which  imitated  the  bloating 
of  a  natural  one  (  and  a  dog  watching  a  basket  of  fruit. 
When  any  one  attempted  to  purloin  tbe  fruit,  the  dog 
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oa  gnMh«fl  hifl  teetti  ^n^  barked ;  and  if  it  was  actually  ta- 
ken ftvta^r*  he  never  ceased  barking  till  it  was  restored. 
^^*  Besides  this,  he  made  a  variety  of  human  figures,  which 
exhibited  motions  tmly  surprising ;  but  all  inferior  to 
Mr  KempePs  ehess-plajer,  which  may  justly  be  look- 
ed upon  as  the  greatest  masterpiece  in  mechanics  that 
ever  appeared.     See  Androides. 

AUTONOMIA,  a  power  of  living  or  being  go- 
▼rrned  by  our  own  laws  and  magistrates.  The  liberty 
of  the  cities  which  lived  under  the  faith  and  protec* 
tion  of  the  Romans,  consisted  in  their  autonumia,  i.  e. 
they  were  allowed  to  make  their  own  laws,  and  elect 
tbeir  own  magistrates,  by  whom  justice  was  to  be  ad- 
ministered, and  not  by  Roman  presidents  or  judges,  as 
was  done  tn  other  places  which  were  no^  indulged  the 
aotonomia. 

AUT0PYR08,  from  «trV,  and  «••(•<,  tvJ^at ;  in 
the  mnctent  diet,  an  epithet  given  to  a  species  of  bread, 
wherein  the  whole  substance  of  the  wheat  was  retained 
without  retrenching  any  part  of  the  bran.  Galen  de- 
scribes  it  otherwise,  viz.  as  bread  where  only  the  coarser 
hran  was  taken  out.— And  thus  it  was  a  medium  be- 
tween the  finest  bread,  called  similageneus^  and  the 
coarsest  called^r/f/ram/9.  This  was  also  called  auto* 
pyrites  and  synromisttis, 

AUTRE- EGLisc,  a  village  of  Brabant,  in  the 
Netherhinds  ;  to  which  the  left  wing  of  the  French 
army  extended,  when  the  confederates  obtained  the 
victory  at  Ramillies,  in  1706.  E.  Long.  4.  50.  N-^ 
Lat.  50.  40. 

AUTRICUM,  the  capital  of  the  Camutes,'a  pto* 
pie  of  Gallia  Celtica ;  afterwards  called  Carnotena^ 
CamntenuSj  and  Civitas  Cafnotenum  :  Now  Ckartres^ 
in  the  Orleanois,  on  the  Eore.  £•  Long.  X.  32.  N.  Lat. 
48.  47. 

AUTUMN,  the  third  season  of  the  year,  when  the 
harvest  and  fruits  are  gatliered  in.  Autumn  is  repre- 
sented in  painting,  by  a  man  at  perfect  age,  clothed  like 
the  vernal,  and  likewise  girdf^d  with  h  starry  girdle ; 
holding  in  one  hand  a  pair  of  scales  equally  poised,  with 
a  globe  in  each ;  in  the  other  hand  a  bunch  of  divers 
fruits  and  grapes.  His  age  denotes  the  perfection  of 
this  season  ;  and  the  bafanee,  that  sign  of  the  zodiac 
which  the  sun  enters  when  our  autumn  begins. 

Aatnmn  begins  on  the  day  when  the  stm^s  meridian 
distance  from  the  zenith,  being  on  the  decreabe,  ih  a 
mean  between  the  greatest  and  the  least ;  which  in 
these  countries  is  supposed  to  happen  when  the  sun  en- 
ters Libra.  Its  end  coincides  with  the  beginning  of 
winter.  Several  nations  have  computed  tlie  years  liy 
autumns  \  tlie  English  Saxons,  by  winters.  Tacitus 
tells  us,  that  the  ancient  Germans  were  acquainted 
with  all  the  other  seasons  of  the  year,  but  hud  no  no- 
tion of  antumn.  Lidyat  observes  of  the  beginning  of 
the  several  seasons  of  the  year,  that 

Dai  Clemens  hyemem^  dot  Petrus  ver  catAedratus^ 
JEstuat  Vrbanus^  autumnat  Bartholifmeeus* 

Autunm  has  always  been  repnted  an  unhealthy  season, 
Tertulltan  caHs  it  tentator  valettidinum  ;  and  the  sati- 
rist speaks  of  it  in  the  same  tight.  Autumnus  Libititue 
quesHts  acerba, 

AUTUMNAL  ?oiKr,  is  that  part  of  tlie  equinox 
from  which  the  sun  begins  to  descend  towarda  tlie  aouth 
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AVTVAtSAL    S/gns^ 
Libra,   Scorpio,    Sagittarius,    through  which    the   i»uii 
passes  during  the  autumn. 

AuTuyfSAL  Eifuinox^  that  time  when  the  aun  entem 
the  autumnal  point. 

AUTUN,  an  ancient  city  of  France,  in  the  depart- 
ment of  Saone  and  Loire,  formerly  the  dochy  of  Bur« 
gundy,  the  capital  of  the  'Autonois,  with  a  bislwp^H 
see.  The  length  of  this  city  is  abotit  three  quarters  of 
a  mile,  and  its  breadth  nearly  equal.  The  river  Ar- 
roux  washes  its  ancient  walla,  whose  ruins  are  so  firm, 
and  the  atones  so  closely  united,  that  they  seem  almost 
to  be  cut  ouC  of  the  solid  rock.  In  this  city  are  the 
ruins  of  three  ancient  temples,  one  of  which  was  dedi- 
cated to  Janus,  and  another  to  Diaiia.  Here^are  like* 
wise  a  theatre  and  a  pyramid,  which  last  is  probably  a 
tomb  \  it  stands  in  a  place  called  i\k%  field  of  ums^  be- 
cause several  urns  had  been  found  there.  Here  are  aU 
so  two  antique  gates  of  great  beauty.  The  city  con* 
tained  about  8000  inhabitants  in  1815.  £•  Long.  4*. 
15.  N.  Lat.  46.  58. 

AUTURA,  or  Audura,  a  river  of  Gallia  Celtica, 
only  mentioned  in  the  Lives  of  the  Saints.  Now  tba 
Eurej  which  falls  into  the  Seine,  on  the  left-hand  or 
south  side. 

AUVERGNE,  a  late  province  of  France,  about 
100  miles  in  length  and  75  in  breadth.  It  is  bound- 
ed on  the  north  by  the  Bourhoonois  \  on  the  east  by 
Tores  and  Velay  >  on  the  west,  by  Limosin,  Quercy, 
and  La  Marche :  and  on  the  south,  by  Rovergne  and 
the  Cevennes.  It  is  divided  into  upper  and  lower : 
the  latter,  otherwise  called  Ltmagae^  is  one  of  the  finest 
countries'  in  the  world.  The  mountains  of  Higher 
Anvergne  render  it  less  fruitful  \  but  they  afford  good 
pasture,  which  feeds  great  numbers  of  cattle,  whick  are 
the  riches  of  that  country.  Anvergne  suppliea  Lyons 
and  Paris  with  fat  cattle,  makes  a  large  qoantity  of 
cheese,  and  has  manufactures  of  several  kinds.  Tlie 
capital  of  the  whole  province  is  Clermont.  It  is  now 
divided  into  the  departments  of  Cantal  and  Pay  de 
Dome. 

AUVERNAS,  a  very  deep-coloured  beady  wine^ 
made  of  black  raisins  so  called,  which  cone  from  Or- 
leans. It  is  not  fit  to  drink  before  it  is  above  a  year 
old ;  but  if  kept  two  or  three  years,  it  becomefi  ex*. 
cellent. 

AUXKRRE,  an  ancient  town  of  France  in  th<  dc^ 
partment  of  Yonne,  and  capital  of  the  Auxcrrois,  and 
lately  a  bishop^s  sue.  The  episcopal  palace  was  one  of 
the  finest  in  France,  and  the  churches  were  also  very 
beautiful*  This  town  contained  11,300  inhahitants  in 
1815,  and  is  well  situated  for  trade  with  Paris,  on  tlM^ 
river  Yonne.     £.  Long.  3.  35.  N.  Lai.  47.  54. 

AUXESIS,  in  Mytholcgy^  a  goddese  «on*hii»ped  by 
the  inhabitants  of  Egina,  and  meDttoaed  by  Herodo- 
tus and  Pausanias. 

AuxESis,  in  Rhetoric^  a  figure. whereby  anything 
is  magnified  too  much. 

AUXILIARY,  whatever  is  aiding  or  helping  tn 
another. 

Auxiliary  Verbs,  in  Grammar ^  are  such  as  help  to 
form  or  conjugate  others  ;  that  is,  are  prefixed  to  them, 
to  form  or  denote  tite  modes  or  tenses  thereof  ^  as  to 
have  and  to  be^  in  the  EngUsb  }  etre  and  avoir^  in  the 
FfQAiDb  \  ho  and  sonq  in  tho  It|dian|  &c»  |a  th«  English 

language,. 
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•Atfxiliarx  laagiiage,  the  auxiliary  verb  am  supplies  the  want  of 

H        passive  verbs. 
A^ayacatl.      AUXO,  in  Mythology^  the  name  of  one  of  two  Graces 
*•        worshipped  by  the  Athenians.     See  Hegemone. 

AUXONNE,  a  small  fortified  town  in  France,  in 
the  department  of  Cote  d*Or ;  seated  on  the  river  Saone, 
over  which  there  is  a  bridge  of  23  arches,  to  facilitate 
the  running  off  of  the  waters  after  the  overflowing  of 
the  river.  It  conuined  2340  inhabitants  in  1815. 
£.  Long.  5.  22.  N.  Lat.  47.  1 1. 

AUXY  \  the  French  give  the  name  of  atixy  wool  to 
tiiat  which  is  spun  in  the  neighbourhood  of  Abbeville, 
by  those  workmen  who  are  called  Aoupiers*  It  is  a 
very  fine  and  beautiful  wool,  which  is  commonly  used 
to  make  the  finest  stockings. 

AWARD,  in  Law^  the  judgment  of  an  arbitrator, 
or  of  one  who  is  not  appointed  by  the  law  a  judge,  but 
chosen  by  the  parties  themselves  for  terminating  their 
difference.    See  Arbiter  and  Arbitration. 

AWL,  among  shoemakers,  an  instrument  wherewith 
holes  are  bored  through  the  leather,  to  facilitate  the 
stitching  or  sewing  the  same.  The  blade  of  the  awl 
is  usually  a  little  flat  and  bended,  and  the  point  ground 
to  an  acute  angle. 

AWLAN,  a  small  town  of  Germany,  in  the  circle 
of  Soabia,  seated  on  the  river  Kochen.  £.  Long.  1 1. 
15.  N.  Lat.  48.  52. 

AWME,  or  AuME,  a  Dutch  liquid  measure  con- 
taining eight  steckens,  or  20  verges  or  verteels,  equal 
to  the  tierce  in  England,  or  to  one  sixth  of  a  ton  of 
France. 
AWN.  Sec  Arista,  Botany  Index, 
AWNING,  in  the  sea-language,  is  tlie  hanging  a 
•ail,  tarpawling,  or  the  like,  over  any  part  of  the  ship, 
to  keep  off  the  sun,  rain,  or  wind. 

AX,  a  carpenter's  instrument,  serving  to  hew  wood. 
The  ax  differs  from  the  joiner's  hatchet,  in  that  it  is 
made  larger  and  heavier,  as  serving  to  hew  large  stuff; 
and  its  edge  tapering  into  the  middle  of  its  blade.  It  is 
furnished  with  a  long  handle  or  helve,  as  being  to  be 
used  with  both  hands. 
Battie-Ax,    See  Celt. 

AXAMENTA,  in  antiquity,  a  denomination  given 
to  the  verses  or  songs  of  the  salit\  which  they  sung  in 
honour  of  all  men.  The  word  is  formed,  according  to 
some,  from  axare^  q.  d.  nominare.  Others  will  have 
the  carmina  saliaria  to  have  been  denominated  amamen' 
ia,  on  account  of  their  having  been  written  tn  axibus^ 
or  on  wooden  tables. 

The  {ixamenta  were  not  composed,  as  some  have  as- 
serted, but  only  song  by  the  saiii\  The  author  of  them 
was  Numa  Pompilius ;  and  as  the  style  might  not  be 
altered,  they  grew  in  time  so  obscure,  that  the  salti 
themselves  did  not  understand  them.  Varro  says  they 
were  700  years  old.     Quint.  Inst.  Or.  lib.  i.  c.  1 1. 

AxAMENTA,  or  AssumenUi^  in  ancient  music,  hymns 
or  songs  performed  wholly  with  human  voices. 

AXAYACATL,  the  name  of  a  species  of  fly, 
common  in  Mexico,  about  the  lake  \  the  eggs  of. 
which  being  deposited  in  immense  quantities,  upon  tlie 
TUshes  and  corn- flags,  form  large  masses,  which  are  ta- 
ken up  by  fishermen  and  carried  to  market  for  sale. 
This  caviare,  called  ahuauhtlt\  which  has  much  the 
same  taste  with  the  caviare  of  fish,  used  to  be  eaten  by 
4he  Mexicans,  and  is  now  a  common  dish  among  the 


Spaniards.     The  Mexicans  eat  not  only  the  eggs,  bat  AuvHt 
the  flies  themselves,  nuide  up  together  into  a  mass,  and        jj 
prepared  with  baltpetre. 

AXATI,  a  town  of  ancient  Bsetica,  on  the  Bsetis  -,  ** 
now  Lora^  a  small  city  of  Andalusia,  in  Spain,  seat- 
ed on  the  Guadalquiver.     W.  Long.  5.  20.  N.  L^t. 
37.  20. 

AXfiRIDGE,  a  town  of  Somersetshire  in  England, 

consisting  of  one  long  narrow  street,  and  containing  853 

inhabitants  in  1 81 1.    W.  Long.  2.  20.  N.  Lat.  51. 30. 

AXEL,  a  small  fortified  town  in  Dutch  Flanders. 

£.  Long.  40.  o.  N.  Lat.  51.  17. 

AXHOLM,  an  island  in  the  north-west  part  of 
Lincolnshire  in  England.  It  is  formed  by  the  rivers 
Trent,  Idel,  and  Dan  ^  and  is  about  ten  miles  long 
and  five  broad.  The  lower  part  is  marshy,  but  pro- 
duces an  odoriferous  shrub  called  gaUg  the  middle  is 
rich  and  fruitful,  yielding  flax  in  great  abundance,  as 
also  alabaster  which  is  used  for  making  lime.  The 
principal  town  is  called  Axey^  and  is  now  very  thinly 
inhabited. 

AXI  ACE,  an  ancient  town  of  Sarmatia  Europaea ; 
now  Oc9akoWf  the  capital  of  Budziac  Tartary.  £. 
Long.  3  2.  30.  N.  Lat.  46.  o. 

AXILLA,  in  Anatomy^  the  arm-pit  or  the  cavity 
under  the  upper  part  of  the  arm. 

Axilla,  in  Botany^  is  the  space  comprehended  be- 
tween the  stems  of  plants  and  their  leaves.  Hence  we 
say  those  flowers  grow  in  the  axillae  of  the  leaves  j  i.  e. 
at  the  base  of  the  leaves,  or  just  within  the  angle  of 
their  pedicles. 

,  AXILLARY,  something  belonging  to  or  lying  near 
the  axilla.  Thus,  axiiiary  artery  is  that  part  of  the 
subclavian  branches  of  the  ascending  trunk  of  the  aorta 
which  passeth  under  the  arm-pits  }  axiiiary  glands  are 
situated  under  the  arm-pits,  enveloped  in  fat,  and  lie 
close  by  the  axillary  vessels ;  and  axiiiary  vein  is  one  of 
the  subclavians  which  passes  under  the  arm  pit,  divid- 
ing itself  into  several  branches,  which  are  spread  over 
the  arm. 

AXIM,  a  small  territory  on  the  Gold  coast  in  A- 
frica.  The  climate  here  is  so  excessively  moist,  that  it 
is  proverbially  said  to  rain  11  months  and  29  days  of 
the  year.  This  excessive  moisture  renders  it  very  un- 
healthy \  but  it  produces  great  quantities  of  rice,  water 
melons,  lemons,  oranges,  &c.  Here  are  also  produced 
vast  numbers  of  black  cattle,  goats,  sheep,  tame  pi- 
geonst  &c«  The  whole  country  is  filled  with  beautiful 
and  populous  villages,  and  the  intermediate  lands  well 
cultivated  \  besides  which  the  natives  are  very  wealthy, 
from  the  constant  traflSc  carried  on  with  them  by  the 
Europeans  for  their  gold.  The  capital,  which  is  also 
called  Axim^  by  some  Achambone^  stands  under  the  can- 
non of  the  Dutch  fort  St  Antonio.  Behind,  it  is  secu- 
red by  a  thick  wood  that  covers  th^  whole  declivity 
of  a  neighbouring  hill.  Between  the  town  and  the  sea 
runs  an  even  and  spacious  shore  of  beautiful  white  sand. 
All  the  houses  are  separated  by  groves  of  cocoa  and 
other  fruit  trees,  planted  in  parallel  lines,  each  of  an 
equal  width,  and  forming  an  elegant  vista.  The  little 
river  Axim  crosses  the  town  \  and  the  coast  is  defend- 
ed by  a  number  of  small  pointed  rocks  which  project 
from  the  shore,  and  render  all  access  to  it  dangerous. 
The  capital  is  situated  in  W.  Long.  24.  o.  N.  Lat.  5.  o. 
This  canton  is  a  kind  of  republic,   the  government 

being 
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l>eing  divided  between  the  Caboceroes  or  chief  men 
and  Manaceroes  or  joung  men.  It  must  be  observed, 
however,  that  in  their  courts  there  is  not  even  a  pre- 
tence of  justice  :  whoever  makes  the  most  valuable  pre- 
sents to  the  judges  is  sore  to  gain  the  cause,  the  judges 
themselves  alleging  the  gratitude  due  for  the  bribes  re- 
ceived as  a  reason :  and  if  both  parties  happen  to  make 
presents  of  nearly  equal  value,  they  absolutely  refuse  to 
give  tlie  cause  a  bearing. 

AXINOMANCY,  Axinomantia,  from  cfim,  «e- 
cutis^  and  ^mvIua,  divinatio  ;  an  ancient  species  of  di- 
vination, or  a  method  of  foretelling  future  events  by 
means  of  an  'ax  or  hatchet. — ^I'his  art  was  in  consider- 
able repute  among  the  ancients  y  and  was  performed, 
according  to  some,  by  laying  an  agate-stone  on  a  red- 
liot  hatchet  j  and  also,  by  fixing  a  hatchet  on  a  round 
atake  so  as  to  be  exactly  poised  5  then  the  names  of 
those  that  were  suspected  were  repeated,  and  he  at 
whose  name  the  hatchet  moved  was  pronounced  guilty. 

AXIOM,  Axiom  A  (from  «(<•»,  /  am  worthy)  ;  a 
self-evident  truth,  or  a  proposition  whose  truth  every 
person  perceives  at  first  sight.  Thus,  that  the  whole  is 
greater  than  a  part  j  that  a  thing  cannot  be  and  not  be 
at  the  same  time }  and  that  from  nothing,  nothing  can 
arise  j  are  axioms. 

Axiom  is  also  an  established  principle  in  some  art  or 
science.  Thus,  it  if  an  axiom  in  physics,  that  nature 
does  nothing  in  vain  j  that  effects  are  proportional  to 
their  causes,  &c.  So  it  is  an  axiom  in  geometry,  that 
things  equal  to  the  same  thing  are  also  equal  to  one 
another  J  that  if  to  equal  things  you  add  equals,  the 
sums  will  be  equal,  &c.  It  is  an  axiom  in  optics,  that 
the  anele  of  incidence  is  equal  to  the  angle  of  reflec- 
tion, &c. 

AXIPOLIS,  a  town  of  the  Triballi,  In  Mcesia  In- 
ferior y  now  Axiopoity  in  Bulgaria.  £•  Long.  34.  o. 
N.  Lat.  45.  40. 

AXIS,  in  Geometry f  the  straight  line  in  a  plain 
figure,  about  which  it  revolves,  to  produce  or  generate 
a  solid.  Thus,  if  a  semicircle  be  moved  round  its  dia- 
meter at  rest,  it  will  generate  a  sphere,  the  axis  of 
which  is  that  diameter. 

Axis,  in  Astronomy^  is  an  imaginary  right  line  sup- 
posed to  pass  through  the  centre  of  the  earth  and  the 
heavenly  bodies,  about  which  they  perform  their  diur- 
nal revolutions. 

Axis,  in  Cotuc  Sections^  a  right  line  dividing  the  sec- 
tion into  two  equal  parts,  and  cutting  all  its  ordinates 
at  right  angles. 

Axis,  in  Mechanics*  The  axis  of  a  balance  is  that 
line  about  which  it  moves,  or  rather  turns  about.  Axis 
aj  oscillation^  is  a  right  line  parallel  to  the  horizon, 
passing  through  the  centre  about  which  a  pendulum 
vibrates. 

AxMS  in  Peritrochioy  one  of  the  six  mechanical  powers, 
consisting  of  a  peritrochium  or  wheel  concentric  with 
the  base  of  a  cylinder,  and  moveable  together  with  it 
about  its  axis. 

Axis,  in  Opticif  is  that  particular  ray  of  light  com- 
ing from  any  object  which  falls  perpendicularly  on  the 
eye. 

Axis,  in  Architecture*  Spiral  axis^  is  the  axis  of 
a  twisted  colnmn  drawn  spirally  in  order  to  trace  the 
circumvolutions  without.     Axis  of  the  Ionic  capitaL  is 
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a  line  passing  perpendicularly  through  the  middle  of  the      AkU 
eye  of  a  volute.  |] 

Axis  of  a  Vessel^  is  an  imaginary  right  line  passing    Aylmer.  ^ 
through  the  middle  of  it  perpendicularly  to  its  base,         ' 
and  equally  distant  from  its  sides. 

Axis,  in  Botany^  is  a  taper  column  placed  in  the 
centre  of  some  flowers  or  catkins,  about  which  the  other 
parts  are  disposed. 

Axis,  in  Anatomy^  the  name  of  the  second  vertebra 
of  the  neck  ^  it  hath  a  tooth  which  goes  into  the  first 
vertebra,  and  this  tooth  is  by  some  called  the  axis. 

AXMINSTER,  a  town  of  Devonshire,  situated  on 
the  river  Ax,  in  the  great  road  betweei^  London  and 
Exeter,  in  W.  Long.  3.  15.  N.  Lat.  50.  40.  It  was 
a  place  of  some  note  in  the  time  of  the  Saxons,  and  con- 
tained 2387  inhabitants  in  181 1.  Here  is  a  consider- 
able manufactory  of  broad  and  narrow  cloths,  carpets, 
cotton  tapes,  druggets,  and  leather  articles. 

AXOLOTLF.     SeeLACERTA. 

AXUMA9  formerly  a  large  city,  and  capital  of  the 
whole  kingdom  of  Abyssinia  in  Africa,  but  now  redu- 
ced to  a  miserable  village  scarcely  containing  100  inha- 
bitants.    £.  Long.  36.  4.  N.  Lat.  14.  13. 

AXUNGIA,  in  a  general  sense,  deqptes  old  lard, 
or  the  driest  and  hardest  of  any  fat  in  the  bodies  of  ani- 
mals :  but  more  properly  it  signifies  only  hog*s  lard. 

AxuNOiA  Vitn\  Sandiver^  or  St^t  ojGlass^  a  kind 
of  salt  which  separates  from  the  glass  while  it  is  in 
fusion.  It  is  of  an  acrimonious  and  biting  taste.  The 
farriers  use  it  for  cleansing  the  eyes  of  horses.  It  is  also 
made  use  of  for  cleansing  the  teeth  \  and  it  is  sometimes 
applied  to  running  ulcers,  the  herpes,  or  the  itch,  by 
way  of  desiccative. 

AXYRIS.    See  Botany  Index. 

AY,  a  town  of  France,  in  the  department  of  Marne, 
near  the  river  Marne,  remarkable  for  its  excellent 
wines.     £.  Long.  3.  15.  N.  Lat.  49.  4. 

AYAMONTE,  a  sea-port  town  of  Andalusia  in 
Spain,  with  a  strong  castle  built  on  a  rock  \  seated  on 
the  mouth  of  the  river  Guadiana.  It  has  a  commo- 
dious harbour,  fruitful  vineyards,  and  excellent  wine. 
W.  Long.  8.  5.  N.  Lat.  37.  9. 

AYENIA.    See  Botant  Index. 

AYLESBURY*  See  Ailesbury.  This  place 
gave  title  of  earl  to  the  noble  family  of  Bruce,  now 
to  a  branch  of  the  Brodenals  by  succession. 

AYLMER,  John,  bishop  of  London,  in  the  reign 
of  Queen  Elizabeth,  was  born  in  the  year  1521,  at 
Aylmer-hall  in  the  parisit  of  Tilney,  in  the  county  ot 
Norfolk.  Whilst  a  boy,  he  was  distinguished  for  his 
quick  parts  by  the  marquis  of  Dorset,  afterwards  duke 
of  SuflFolk  'j  who  sent  him  to  Cambridge,  made  him  his 
chaplain  and  tutor  to  his  children.  One  of  these 
children  was  the  unfortunate  Lady  Jane  Gray,  who 
soon  became  perfectly  acquainted  with  the  Latin  and 
Greek  languages.  His  first  preferment  was  to  4he 
archdeaconry  of  Stow,  in  the  <lioceee  of  Lincoln^  which 
gave  him  a  seat  in  the  convocation  held  in  the  first 
year  of  Queen  Mary,  where  he  resolutely  cpposed  the 
return  to  Popery,  to  which  the  generality  of  the  clergy 
were  inclined.  He  was  soon  after  obliged  to  fly  his 
country,  and  take  shelter  among  the  Protestants  in 
Switzerland.  On  the  accession  of  Queen  Elizabeth,  ho 
Teturned  to  England.     In  15629  he  obtained  the  arch- 

O  o  .    deaconry 


AYR 


[     250    ] 


AYR 


Ay'incr, 
Avr. 


Jeaconry  of  Lincoln  *,  ami  was  a  member  of  the  famous 
synod  of  that  year,  which  reformed  and  settled  the 
doctrine  and  discipline  of  the  church  of  England.  In 
the  }ear  1576,  he  was  consecrated  bishop  of  London. 
He  died  in  the  year  15941  *S^*^  73 »  *"*^  ^**  buried  in 
St  Paul's.  He  was  a  learned  man,  a  zealous  father  of 
the  church,  and  a  bitter  enemy  to  the  Puritans.  He 
puhlislied  a  piece  entitled,  An  harbrowe  for  faithful 
and  true  suhjects  against  the  late  blowne  blast e  con- 
cerning the  government  of  women^  &c.  This  was 
written  whilst  he  was  abroad  in  answer  to  Knox,  who 
published  a  book  in  Geneva  under  this  title,  Tlie first 
blast  against  the  fnonstrous  regiment  and  empire  of 
women.  He  is  by  Strype  supposed  to  have  published 
Lady  Jane  Gray's  letter  to  Harding.  He  also  as- 
sisted Fox  in  translating  his  History  of  Mart}r3  into 
Latin. 

AYR,  a  royal  borough,  (tf  great  antiquity,  and  con- 
siderable extent,  the  county  town  of  Ayrshire,  and  the 
seat  of  a  justiciary  court.     It  was  erected  into  a  royal 
borough  by  William  the  Lion,  about  the  year  1180  ; 
and  the  privileges  granted  by  that  charter  are  still  en- 
joyed by  the  town.    It  is  pleasantly  sitaated  on  a  point 
of  land,  between  the  influx  of  the  rivers  Doou  and  Ayr 
into  the  Atlantic  ocean.     The  principal  street  is  a  fine 
ornamented,  broad,  spacious  way,  with  a  row  of  ele- 
gant houses  on  each  side.    Its  shape  is  somewhat  of  the 
form  of  a  crescent,  having  the  tolbooth  and  town-hall 
in  the  centre,  with  a  fine  spire,  135  feet  high.     In  an- 
cient times  we  find  Ayr  to  have  been  a  town  of  con- 
siderable trade.    The  merchants  imported  a'  great  quan- 
tity of  wine   from  France,   and   exported    corn   and 
other  produce  of  the  country.      The  rising  trade   of 
Glasgow  proved  very  injurious  to  the  trade  of  this  town ; 
but  of  late  it  has  much  revived.     The  sea  shore  is  fiat 
and  shallow,  and  the  entrance  of  the  river  Ayr,  which 
forms  the  harbour,  is  subject  to  the  inconvenience  of  a 
bar  of  sand,  which  is  often  thrown  quite  across  the  ri- 
ver, especially  with  a  strong  north-west  wind.     The 
water  never  rises  above  twelve  feet  \  but  from  some  im- 
provements and  extensive  works  now  carrying  on  on 
the  sides  of  the  river,  it  is   hoped  the  channel  will  be 
considerably  deepened.     There  are  erected  two  reflect- 
ing light-houses  to  conduct  vessels  safely  into  the  bar-' 
hour.      There  is  great  plenty  of  salmon    in  the  two 
rivers,  the  fishings  of  which  rent  at  upwards  of  200I. 
Shipbuilding  is  carried   on   to  a  considerable  extent, 
and  about  60  vessels  belong  to  the  port,   whose  burden 
is  nearly  6000  tons,  and  which  are  navigated  by  500 
seamen.      The  exports  consist   chiefly  of  cotton  and 
woollen  goods,  pig-iron,  coals  ^  and  the  imports  of  grain, 
spirits,  slates,  &c.     The  trade  is  chiefly  with  Ireland. 
There  is  an  extensive  manufacture  of  leather  and  soap. 
Ayr  was   in  ancient  times,  however,  not  only  distin- 
guished for  trade,  but  also  for  military  strength.    Here 
the  heroic  exploits  of  Sir  William  Wallace  began,  and 
here  Edward  I.  fixed  one  of  his  most  powerful  garri- 
sons.    Oliver  Cromwell,  too,  judging  it  a  proper  place 
to  build  a  fortress,  took  possession  of  the  old  church, 
and  converted  it  and  the  neighbouring  ground  into  a 
regular  citadel.   On  one  of  the  mounts,  within  the  walls 
of  this  fortress,  stood  the  old  castle  of  Ayr,  mentioned 
in  ancient  histories,  and  the  old  church,  the  tower  of 
which  still  remains,  noted  for  the  meeting  of  the  Scot- 
ish  pariianeat,  when  Robert  Bruce's  title  to  the  throne 


was  unanimously  confirmed.  Avr  is  a  very  gay  and  ^„ 
fashionable  place.  It  has  well-attended  races,  and  is  A>nW 
sometimes  the  seat  of  the  Caledonian  hunt.  In  1801, 
the  population  amounted  to  SS^"^^  ^^^  *"  *8ii  to 6291. 
There  is  a  strong  chalybeate  spring,  which  is  famous 
in  scrophulous  and  scorbutic  complaints.  Tradition 
reports  an  engagement  to  have  uken  place  in  the  val- 
ley of  Dalrympie,  between  two  kings,  Fergus  andCoil- 
us,  in  which  both  leaders  lost  their  lives  ;  the  names  of 
places  in  the  neighbourhood  seem  derived  from  this  cir- 
cumstance, and  a  cairn  of  ^tonea  in  the  midst  of  the 
valley  is  said  to  point  out  the  place  of  the  engagement. 
History  has  only  recorded  two  distinguished  characters 
in  literature,  natives  of  Ayr:  ist,  Joannes  Scotas,  sur- 
nan^ed  Erigena^  celebrated  for  his  acumen  of  judgment, 
his  readiness  of  wit,  and  fluency  of  elocution  :  and  2d, 
the  Chevalier  Ramsay,  author  of  Cyrus's  Travels,  and 
other  works.  To  these  we  may  add  the  late  Robert 
Burns,  whose  genius,  at  least,  will  bear  a  comparison 
with  any  of  the  former. 

Ayr,  Newton  of  While  the  borongh  of  Ayr  ex- 
tends along  the  south  side  of  the  river  Ayr,  this  small 
parish  is  situated  on  the  north  side  of  the  same  river. 
It  is  a  burgh  of  considerable  domain,  having  in  that 
domain  baronial  jurisdiction;  governed  by  a  magistracy 
elected  by  freemen,  but  not  having  parliamentary  re- 
presentation. It  is  of  very  ancient  erection,  owing  its 
privileges  to  Robert  Bruce,  who  upon  being  attacked 
with  leprosy,  came  to  reside  in  this  place,  and  was  in- 
duced to  establish  a  lazar-house,  and  to  confer  con- 
siderable favours  on  the  town,  and  on  the  small  village 
of  Priestwick,  about  two  or  three  miles  distant.  In 
the  Newton  of  Ayr  are  a  number  of  very  good  houses. 
It  has  a  tolerable  good  harbour,  chiefly  employed  in 
the  coal  trade.  Lying  on  the  banks  of  Ayr,  and  the 
sea  coast,  the  soil  is  n^ostty  flat  and  sandy.  Its  extent 
is  about  three  miles  long,  and  one  and  a  half  broad.  In 
181 T,  the  population  was  2809. 

Ayr,  a  river  in  the  parish  of  Muirkirk,  in  Ayrshire; 
which  after  a  course  of  about  eighteen  miles  nearly 
due  west  falls  into  the  sea  at  Ayr,  where  its  asstoary 
forms  a  fine  harbour.  It  is  for  a  considerable  course 
only  a  small  rivulet ;  but  joined  by  the  Greenock  and 
Garpel,  tributary  streams,  it  becomes  a  large  body 
of  water.  It  frequently  shifts  its  bed,  and  does  con- 
siderable damage  by  its  encroachments.  Its  banks  are 
steep  and  very  romantic,  and  the  number  of  seats 
which  ornament  them  present  a  fine  picturesque  sce- 
nery. Sorn- castle,  Auchincruive,  and  Aucbinleck,  may 
be  mentioned  as  the  chief  beauties  of  the  scene.  The 
village  of  Catrine  is  situated  on  its  banks.  It  forms  the 
boundary  between  the  districts  of  Ayrshire,  denomina- 
ted Kyle  and  Carrick. 

AYRSHIRE,  a  county  of  Scotland,  which  is  bound- 
ed on  the  north  by  the  county  of  Renfrew;  on  the  east 
by  the  shires  of  Lanark  and  Dumfries;  on  the  south  by 
Galloway  ;  and  on  the  west  by  the  Irish  channel,  and  the 
frith  of  Clyde.  Its  extent  in  length  is  about  80  miles, 
and  about  30  in  breadth.  It  is  divided  into  three  great 
districts  or  stewarties,  which  bear  the  names  of  Kyle, 
Cunningham,  and  Carrick.  These  divisions  are  not  alto- 
gether artificial ;  the  river  Doon  forming  the  separation 
between  Carrick  and  Kyle  (or  Ayrshire  Proper),  and  the 
river  Irvine  (at  the  mouth  of  which  is  a  borough  of  the 
same  name)  is  the  limit  between  Kyle  and  Cunningfiam. 

These 
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e.  TbeM  districts  Are  very  different  from  each  other  in  ap- 
*^  peaianoe.    Carrick)  and  the  interior  parts  of  Kyle,  are 
moontainons,  and  more  fitted  for  pasture ;  while  the 
coast  of  Kyle,  and  the  greater  part  of  Canningham, 
exhibit  a  fine  level  country,  interspersed  with  numerous 
▼itlages  and  towns.     The  sea  coast  is  mostly  sandy, 
with  sunk  rocks,  possessing  several  good  harbours.    The 
iiland  of  Ailsa  is  in  this  county.     From  the  ridge,  of 
which  the  mountains  of  Carrick  are  a  part,  rise  almost 
all  the  rivers  of  the  south  of  Scotland.     The  Tweed, 
the  Esk,  the  Nith,  the  Annan,  the  Urr,  &c.  flow  to 
'  the  east  and  soQth,  while  the  Stinchar,  the  Girvan,  the 
Doon,  the  Ayr,  and  the  Lugar,  pouring  into  the  Irish 
channel,  intersect  the  county  of  Ayr  with  their  copious 
ftreams.     Besides  these,  the  Irvine  and  other  smaller 
rivulets,  water  the  more  northerly  parts  of  the  county. 
Ayrshire  has  two  royal  boroughs,  viz.  Ayr  and  Irvine ; 
and  several   populous   towns   and   villages,  of  which 
Kilmarnock,  Beith,  Saltcoats,  Kilwinning,  Largs,  Gir- 
van, and  Ballantrae,  are  the  chief.    Fitted  as  Ayrshire 
is  in  every  respect  for  the  carrying  on  of  trade,  and  the 
extension  of  agricultural  improvements,  it  is  only  of  late 
years  that  much  has  been  done  in  that  way.    Possessing 
valuable  seams  of  excellent  coal,  and  enriched  with  the 
returns  from  its  exportation,  little  attention  was  paid  to 
the  culture  of  the  ground.     The  establishment  of  the 
Douglas  and  Heron  Bank,  though  ruinous  to  the  pro- 
prietors, contributed  greatly  to  promote  the  improve- 
ment of  Ayrshire.     The  abundance  of  wealth  which  it 
fallaciously  seemed  to  pour  into  the  country,  and  the 
ready  command  of  money  it  gave,  set  all  the  proprietors 
towards  improving  and  planting  their  estates,  furnished 
means  for  raising  and  burning  lime  for  manure,  and 
above  all,  with  the  money  from  the  bank,  canals  and 
roads  were  opened  through  every  part  of  the  county. 
Upon  the  failure  of  that  extravagant  and  ill-conducted 
speculation,  the  proprietors  of  many  estates  saw  their 
property  brought  to  the  hammer,  and  the  greater  part 
of  their  lands  purchased  by  new  proprietors.    The  Ayr- 
shire breed  of  cattle  is  much  esteemed  ^  and  a  particu- 
lar district  is  celebrated  for  cheese.     In  1808  the  real 
rent  of  the  county  was  314,6731.}    the  valued  rent, 
accordiog  to  an  old  estimate  by  which  certain  taxes 
are  imposed,  is   191,6051.     There  are  in  the  county 
considerable  woollen   manufactures.     In  the  parish  of 
Beith  there  are  70  mills  for  spinning  thread  ^  and  the 
various  branches  of  the  cotton  manufactures  are  car- 
ried on  in  many  parts  to  a  great  extent.     At  Mui/- 
kirk  there  are  "extensive  iron-works.      Ayrshire,   be- 
sides  the  inexhaustible  seams  of  coal   with  which   it 
abounds,  possesses   several   other   valuable   minerals  ^ 
as  freestone,   limestone,   iron-stone,  several  rich  ores 
of  lead  and  copper.      A  few  curious  specimens  are 
also  to  be  found  in  the  hills  of  Carrick,  of  agates,  por- 
phyries, and  of  calcareous  petrifactions.    In  the  parishes 
of  Stair  and  New  Cumnock,  galena  and  plumbago  have 
been  found ;  and  in  several  parts  of  the  county  is  found 
that  species  of  whetstone  known  by  the  name  of  Ayr- 
stone.     There  is  plenty  of  marl  in  most  of  the  lochs  ^ 
the  chief  of  which  is  Loch  Doon,  from  which  the  river 
of  that  name  takes  its  rise.     There  is  annually  a  great 
quantity  of  sea-weed  thrown  ashore,  from  which  many 
tons  of  kelp  are  made.     All  the  rivers  of  Ayrshire  a- 
bound  with  salmon,  and  the  coasts  are  admirably  adapt- 
ed for  the  \Tbite  fishing. 
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The  following  Is  a  statement  of  the  population  of  this  Ayn^hire 

county  at  two  different  periods.  || 

A5scue, 


Parishes, 


Ardrossan 

Auchinleck 

Ayr 

Ballantrae 
5  Barr 

Beith 

Cumbraes 

Colmonell 

Coylton 
10  Craigie 

Cumnock,  New 

Comnocle,  Old 

Dailly 

Dalmellington 
15  Dairy 

Dalrymple 

Dreghom 

Dundonald 

Dunlop 
20  Fenwick 

Galston 

Girvan 

Irvine 

Kilbirny 
25  Kilbride,  West 

Kilmarnock 

Kilmaurs 

Kilwinning 

Kirkmichael 
30  Kirkoswald 

Largs 

Loudoun 

Mauchline 

May  bole 
35  Monktown 

Muirkirk 

Newton  on  Ayr 

Ochiltree 

Riccartoun 
40  St  Quivox 

Sorn 

Stair 

Stevenstoun 

Stewartoun 
45  Straitoun 

Symington 

Tarbolton 


Population   in    1811, 
Supplement. 


Population 

Population 

in  1755. 

in  179C — pS. 

1297 

I518 

887 

775 

2964 

4647 

1049 

770 

858 

750 

3064 

2872 

aj9 

509 

-  1814 

iido 

527 

667 

SS^ 

700 

1497 

1200 

1336 

1632 

839 

1607 

739 

681 

1498 

2000 

439 

380 

887 

830 

983 

^Vl 

796 

779 

1113 

iiSr 

1013 

1577 

^^9S 

1725 

4025 

.   4500 

651 

700 

885 

698 

4403 

6776 

1094 

1147 

2541 

2360 

710 

95^ 

1 168 

'335 

1 164 

1025 

1494 

2308 

1169 

1800 

2058 

3750 

582 

7»7 

745 

1 100 

581 

1689 

1 210 

1150 

745 

1300 

499 

1450 

1494 

2779 

3^9 

518 

1412 

2425 

2819 

3000 

1123 

934 

359 

610 

1365 

1200 

Total,  59,268  75,544 

103,954.      See  Ayrshire, 


AYRY,  or  AerT,  of  HawkSf  a  nest  or  company  of 
hawks ;  so  called  from,  the  old  French  word  aire, 
which  signified  the  same. 

AYSCUE,  Sir  Peorge,  a  gallant  English  admi- 
ral, descended  from  a  good  family  in  Lincolnshire. 
He  obtained  the  honour  of  knighthood  from  King 
Charles  I.  which,  however,  did  not  withhold  him  from 
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adhering  to  the  parliament  in  the  civil  war :  he  was 
by  them  constituted  admiral  of  the  Irish  seas,  where 
he  is  said  to  have  done  great  service  to  the  Protestant 
interest,  and  to  have  contributed  much  to  the  reduc- 
tion of  the  whole  island.  In  1651  he  reduced  Bar* 
badoes  and  Virginia,  then  held  tor  the  king,  to  the 
obedience  of  the  parliament:  and  soon  after  the  Re- 
storation behaved  with  great  honour  io  the  war  with 
the  Dutch.  In  the  famous  engagement  in  the  begin- 
ning of  June  1666,  when  Sir  George  was  admiral  of 
the  white  squadron,  his  ship  the  Royal  Prince  ran  up- 
on the  Gallop-sand  ^  where,  being  surrounded  with  ene- 
mies, his  men  obliged  him  to  strike.  He  went  no  more 
to  sea  after  this,  but  spent  the  rest  of  his  days  in  retire- 
ment. 

AYMOUTH.     See  Etmouth. 

AYTONIA.     See  Botany  Index. 

AZAB,  in  the  Turkish  armies,  a  distinct  body  of 
soldiery,  who  are  great  rivals  of  the  Janizaries. 

AZAI,  a  town  of  Touraine  in  France,  seated  on  the 
river  Indre.     £.  Long.  10.  35.  N.  Lat.  47.  18. 

AZALEA,  American  Upright  Honeysuckle. 
See  Botany  Index. 

AZAMOR,  a  small  sea-port  town  of  the  kingdom 
of  Morocco  in  Africa.  It  is  situated  on  the  river  Mor- 
beya,  in  the  province  of  Duguella,  at  some  considerable 
distance  from  its  mouth.  This  town,  though  formerly 
very  considerable,  is  not  proper  for  maritime  commerce, 
because  the  entrance  of  the  river  is  dangerous.  It  was 
unsuccessfully  besieged  by  the  Portuguese  in  1 508  9  it 
was  taken,  however,  in  15 13,  by  the  duke  of  Bragan- 
za,  but  abandoned  about  the  end  of  the  i6th  century. 
W.  Long.  7.  a  N.  Lat.  32.  50. 

AZARAKITES,  a  sect  of  Mahometan  Arabs.  See 
Arabia,  N^  143,  et  seq. 

AZARIAH,  or  Uzziah,  a  king  of  Jodah,  succeeded 
his  father  Amaziah,  8x0  years  before  Christ.  He  as- 
sembled an  army  of  above  300,000  men,  with  which 
be  conquered  the  Philistines,  and  demolished  the  walls 
of  Gath,  Jabniel,  and  Ashdod  \  built  up  the  walls  of  Je- 
rusalem \  furnished  the  city  with  conduits  \  and  planted 
gardens  and  vineyards  :  but  at  last,  being  elated  with 
his  prosperity,  and  resolving  to  usurp  the  office  of  high- 
priest,  he  was  struck  with  a  leprosy,  which  obliged  him 
to  remain  shut  up  in  his  palace  for  the  rest  of  his  days. 
He  died  about  759  years  before  the  Christian  era,  and 
was  succeeded  by  Jotham  his  son. — ^There  are  several 
other  persons  of  this  name  mentioned  in  the  sacred 
'Scriptures. 

AZAZEL.  The  word  relates  to  the  history  of  the 
icape-goat,  under  the  Jewish  religion.     Some  call  the 

Soat  itself  by  this  name,  as  St  Jerome  and  Theodoret. 
)r  Spenser  says,  the  scape-goat  was  to  be  sent  to  Aza- 
zel  \  by  which  is  meant  the  devil.  Mr  Le  Clerc  trans- 
Ifttes  it  pracipiiium^  making  it  to  be  that  steep  and  in- 
mccessibie  place  to  which  the  goat  was  sent,  and  where 
it  was  supposed  to  perish. 

AZEKA,  inAncwnt  Geography ^  a  city  of  the  Amo«- 
rites,  in  the  lot  of  Judah  \  situated  between  Eleutbero- 
polis  and  ^lia  (Jerome)  \  where  the  five  kings  of  the 
Amorites  and  their  army  were  destroyed  by  hailstones 
from  heaven,  (Joshua). 

AZEM,  AsEM,  Assam,  or  Acham,  a  country 
of  Asia  to  the  north  of  Ava,  but  which  is  very  little 
known  to  Europeans.    It  is  said  to  be  very  fertile^  and 
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to  contain  mines  of  gold,  silver,  iron,  and  lead,  all     ^^ 
which  belong  to  the   king,   who,   in   consequence   of      \ 
enjoying  the  produce,  requires  no  taxes  from  bis  peo-  ^  Aiore 
pie.     They  have  also  great  quantities  of  gum  lac,  and 
coarse  silk.     It  is  also  thought  that  the  inhabitants  of 
Azem   were   long  ago  the  inventors  of  cannon  and 
gun-powder  \  and  that  from  them  the  invention  passed 
to  the  inhabitants  of  Pegu,  and  from  thence  to  the 
Chinese. 

AZIMUTH,  in  Astronomy^  an  arch  of  the  horizon^ 
intercepted  between  the  meridian  of  the  place  and  the 
azimuth,  or  vertical  circle  passing  through  the  centre 
of  the  object,  which  is  equal  to  the  angle  of  the  ze- 
nith, formed  by  the  meridian  and  vertical  circle:  ot 
it  is  found  by  this  proportion.  As  the  radius  to  the 
tangent  of  the  latitude  of  the  place,  so  is  the  tangent 
of  the  sun^s  or  star's  altitude,  for  instance,  to  the  cosine 
of  the  azimuth  from  the  sontb)  at  the  time  of  die  eqni* 
nox. 

Magmetical  Azimuth^  an  arch  of  the  horizon  inter* 
cepted  between  the  azimuth,  or  vertical  circle,  passing 
through  the  centre  of  any  heavenly  body  and  the  mag- 
neticai  meridian.  This  is  found  by  observing  the  object 
with  an  azimuth-compass. 

AziMUTH-Compass^  an  instrument  for  finding  either 
the  magneticai  azimuth  or  amplitude  of  a  heavenly  ob- 
ject. 

The  learned  Dr  Knight  invented  some  time  since  a 
very  accurate  and  useful  sea-compass,  which  is  at  pre- 
sent used  in  the  navy.  This  instrument,  with  another 
invented  by  the  ingenious  Mr  Smeaton^  answers  the 
purposes  of  an  azimuth  amplitude  compass.     See  Cox^ 

PASS. 

AziMUTB  Circles^  called  also  aximuthsy  or  vertical 
circles^  are  great  circles  of  the  sphere  intersecting  each 
other  in  the  zenith  and  nadir,  and  cutting  the  horizon 
at  right  angles.  These  azimuths  are  represented  by 
the  rhumbs  on  common  sea-charts,  and  on  the  globe 
they  are  represented  by  the  quadrant  of  altitude,  when 
screwed  in  the  zenith.  On  these  azimuths  is  reckoned 
the  height  of  the  stars  and  of  the  sun  when  not  in  the 
meridian. 

AZMER,  or  Ajmeer,  a  town  of  the  East  Indies, 
capital  of  a  province  of  the  same  name,  with  a  very 
strong  castle.  It  is  about  62  leagues  west  from  Agra. 
The  principal  trade  of  this  province  is  in  saltpetre.  It 
was  in  this  city  that  Sir  Thomas  Bowe  had  the  honoor 
of  being  introduced  to  the  great  Mogul  in  I7i6« 

AZOGA  SHIPS,  are  those  Spanish  ships  commonly 
called  the  quicksilver  ships^  from  their  carrying  quick- 
silver  to  the  Spanish  West  Indies,  in  order  to  extiact 
the  silver  out  of  the  mines  of  Mexico  and  Peru.  These 
ships,  strictly  speaking,  are  not  to  carry  any  goods  un- 
less for  the  king  of  Spain's  account. 

AZONI,  in  ancient  mythology,  a  name  applied  by 
the  Greeks  to  such  of  the  gods  as  were  deities  at  large, 
not  appropriated  to  the  worship  of  any  particular  town 
or  country,  but  acknowledged  in  general  by  all  conn- 
tries,  and  worshipped  by  every  nation.  These  the  La- 
tins  called  dii  communes*  Of  this  sort  were  the  Sun, 
Mars,  Luna,  &c. 

AZORES,  islands  in  the  Atlantic  ocean,  lying  be- 
tween 25  and  33  degrees  of  west  longitude,  and  be- 
tween 36  and  40  degrees  of  north  latitude.  They 
belong  to  the  Portuguese,  and  are  also  called  the 
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Western  IsUs^  oil  account  of  their  situation.  They  were 
discovered  bj  the  Flemings  in  the  15th  century.  They 
are  seven  in  nnmber.     See  Azores,  Sufplement. 

AZOTH,  in  Ancient  Chemistry^  the  first  matter  of 
metals,  or  the  mercury  of  a  metal  \  more  particularly 
that  which  they  call  the  mercury  of  philosophers^  which 
they  pretended  to  draw  from  all  sorts  of  metallic  bo- 
dief. 

AZOTUS,  AzoTH,  or  Ashdod,  one  of  the  five 
cities  of  the  Philistines,  and  a  celebrated  sea-port  on 
the  Mediterranean,  situated  about  14  or  15  miles  sooth 
of  £kron,  between  that  and  Ascalon.  It  was  in  this 
city  that  the  idol  Dagon  fell  down  before  the  ark  : 
and  so  strong  a  place  it  was,  if  we  may  believe  He- 
rodotus, that  it  sustained  a  siege  of  29  years  by  Psam- 
meticus  king  of  Egypt.  It  was,  however,  taken  by 
the  Maccabees  in  a  much  shorter  time  \  who  burnt 
both  the  city  and  temple,  and  with  them  about  1000 
men.  The  town  is  now  called  by  the  Arabs  Aitsa* 
neyun.  It  is  but  thinly  inhabited,  though  the  situa- 
tion is  very  pleasant :  with  regard  to  the  houses,  those 
that  were  built  in  the  time  of -Christianity,  and  which 
are  now  inhabited  by  Mahometans,  still  preserve  some 
claim  to  admiration  \  but  the  modern  buildings,  though 
generally  of  stone,  have  nothing  in  them  which  caa 
attract  the  notice  of  a  traveller.  The  streets  are  pret- 
ty broad,  the  inhabitants  mostly  Mahometans,  with  a 
few  Christians  of  the  Xxreek  communion,  who  have  a 
church  under  the  jurisdiction  of  the  archbishop  of  Ga- 
za. The  tovfn  is  about  a  mile  and  a  half  in  circumfe- 
rence *j  and  ha9^  in  it  a  mosque,  a  public  bath,  a  mar- 
ket-place, and  two  inns.  The  number  of  the  inhabi- 
tants is  between  two  and  three  thousand.  The  most  re- 
markable things  in  this  place  are  an  old  structure  with 
fine  marble  pillars,  which  the  inhabitants  say  was  the 
house  that  Sampson  pulled  down  j  and  to  the  south-east, 
just  out  of  the  town,  the  water  in  which  the  eunuch 
Candace  was  baptized  by  the  apostle  Philip:  besides 
these  two,  there  are  several  ancient  buildings,  with  ca- 
pitals and  pillars  standing. 

AZURE,  in  a  general  sense,  the  blue  colour  of  the 
sky.     See  Sky  and^BLUE. 

Azure,  among  painters.  This  word,  which  at  pre- 
sent signifies  in  general  a  fine  blue  colour,  was  formerly 
applied  to  lapis  Umuli^  called  mutre  stone^  and  to  the 
blue  prepared  from  it.  But  since  a  blue  has  been  ex- 
tracted from  cobalt,  custom  has  applied  to  it  the  name 
of  axurCf  although  it  differs  considerably  from  the  for- 


mer, and  is  incapable  of  being  used  for  the  same  per-     Aaure 
poses,  and  particularly  for  painting  in  oil.     The  former         | 
at  present  is  called  lapis  lassuli^  or  only  lapis  ;  and  the  Aaynioui.^ 
blue  prepared  from  it  for  painting  in  oil,  is  called  ultrO'        " 
marine.-^'the  name  azure  is  generally  applied  to  the 
blue  glass  made  from  the  earth  of  cobalt  and  vitrifiable 
matten.     This  glass,  which  is  called  smalt  when  in 
masses,  is  called  a%ure  only  when  it  is  reduced  to  a  fine- 
powder.     Several  kinds  of  azure  are  distinguished,  ac- 
cording to  its  degrees  of  beauty,  by  the  names  oijine 
axtire^  powdered  asiure^  and  axure  of  four  fires*    In  ge- 
neral, the  more  intense  the  colour,  and  the  finer  the 
powder,  the  more  beautiful  and  dear  it  is.     Azure  is 
employed  to  colour  starch  \  hence  it  has  also  been  call- 
ed starch  blue.    It  is  used  for  painting  with  colours, 
and  for  a  blue  enamel. 

Azure,  in  Heraldry^  the  blue  colour  in  the  arms- 
of  any  person  below  the  rank  of  a  baron.  In  the  es->. 
cutcheoQ  of  a  nobleman,  it  is  called  sapphire  ;  and  in 
that  of  a  sovereign  prince,  Jupiter.  In  engraving,  thiS' 
colour  is  expressed  by  lines  or  strokes  drawn  horizon<^ 
tally. — This  colour  may  signify  Justice,  Perseverance, 
and  Vigilance  j  but  according  to  G«  Leigh,  when  com- 
pounded .with 


Or    1 

Arg. 
Gul. 
Ver. 

Pur. 
Sab. 


f  Cheerfulness. 
Vigilance. 
Readiness. 
.g*     Enterprise. . 
Goodness. 
Mournfblness. 


The  French  heralds,  3f.  Upton^,  and  his  followers,  rank^ 
this  colour  before  gules.. 

AZYGOS,  in  Anatomy^  a  vein  rising  within  the- 
thorax,  on  the  right  side,  having  no  fellow  on  the  left^ 
whence  it  is  called  axygos^  or  vena  sine  pari* 

AZYMITES,  in  church  history,  Christians  who 
administer  the  eucharist  with  unleavened  bread.  The 
word  is  formed  firom  the  Greek  «  priv.  and  {^v^,  fer^ 
m^/i^.-^This  appellation  is  given  to  the  Latin  by  the 
Greek  church,  because  the  members  of  the  former  use 
fermented  bread  in  the  celebration  of  the  eucharist. 
They  also  call  the  Armenians  and  Maronites  by  the 
same  name,  and  for  the  same  reason. 

AZYMOUS,  something  unfermented,  or  made  with- 
out leaven  ^  as  unleavened  bread.  Sea  biscuit  is  of  thi» 
kind  J  and  therefore,  according  to  Galen,  less  wholes 
some  than  bread  that  has  been  fermented. . 


B: 


"D  THE  second  letter  of  the  English  and  most  other 
^9  alphabets.  It  is  the  first  consonant,  and  first 
mute,  and  its  pronunciation  is  supposed  to  resemble 
the  bleating  of  a  sheep  j  upon  which  account  Pierina 
tells  us  in  his  hieroglyphics,,  that  the  Egyptians  repre- 


sented the  sound  of  this  letter  by  the  figure  of  that  ani- 
maL  , 

B  is  also  one  of  those  letters  which  the  eastern  gram- 
marians call  labial^  because  the  principal  organs  em- 
ployed in  its  pronunciation  are  the  lips.    It  is  pronoun- 
ced 
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Baal,  ced  by  pressing  the  whole  length  of  them  together, 
and  forcj^ng  them  open  with  a  strong  breath.  It  has  a 
near  affinity  with  the  other  labials  F  and  V,  and  is 
ofVen  used  for  F  both  by  the  Armenians  and  other 
orientals,  as  in  Beirus  for  Petrus^  apsens  for  absens^ 
8tc.  and  by  the  Romans  for  V,  as  in  amahit  for  amc^ 
vitf  berna  for  verna^  &c.  whence  arose  that  jest  of  Au- 
relian  on  the  emperor  Bonosus,  Non  ut  vtvat  nattts  est^ 
sed  ut  bibaU 

Ptatarch  observes,  that  the  Macedonians  changed  f 
into  B,  and  pronounced  B^ip^  Berenice^  &c.  for  Philips 
Pkerentccy  &c. ;  and  those  of  Delphos  used  B  instead 
of  n,  /8«^fii>  for  fr»$Ufj  fittt^dt  for  xiK^ey,  &c.— -The  La- 
tins said  supponOf  oppono,  for  subpono^  obpono  ;  and  pro- 
nounced  optinuit^  though  they  wrote  obtt'tiutf,  as  Qiiin- 
tilian  has  observed.— They  also  used  B  for  F  or  PH  : 
thus,  in  an  ancient  inscription  mentioned  by  Gruter, 
Obrendario  is  used  for  Ofrendario. 

As  a  numeral,  B  was  used  by  the  Greeks  and  He- 
brews to  denote  2  y  but  among  the  Komans  for  300, 
and  with  a  dash  over  it  (thus  "i)  for  3000. 

B  is  also  used  as  an  abbreviation.  Thus  B.  A.  stands 
for  bachelor  of  arts  ;  B.  L.  for  bachelor  of  laws  ;  and 
B.  D.  fur  bachelor  of  divinity.  B.  F.  in  the  preface 
to  the  decrees  or  senatus  consulta  of  the  olcT  Romans, 
signified  bonum/actum.  In  music,  B  stands  for  the 
tone  above  A  ^  as  B^,  or  ^B,  does  for  B  flat,  or  the 
semitone  major  above  A.  B  also  stands  for  bass  ^  and 
B.  C.  for  iyasso  continuo^  or  thorough-bass. 

BAAL,  the  same  as  Bel,  or  Belus  \  an  idol  of 
the  Chaldeans,  and  Phoenicians  or  Canaanites.  The 
former  wor^thipped  Mars  under  this  name,  according 
4n^/9ia7.  to  Josephus  *  ;  who,  speaking  of  Thurus  the  successor 
of  Ninus,  says,  "  To  this  Mars  the  Assyrians  erected 
the  first  statue,  and  worshipped  him  as  a  god,  calling 
him  Baaiy  It  is  probable  the  Phoenicians  worshipped 
the  sun  under  the  name  of  Baal ;  for  Josiah,  willing  to 
make  some  amends  for  the  wickedness  of  Manasseh,  in 
worshipping  Baal,  and  all  the  host  of  heaven,  put  to 
death  the  idolatrous  priests  that  burnt  incense  unto  Baal^ 


lib.  yiii. 
cap.  7. 


ent  appellations,  consecrated  to  this  idol.      Amobias     Bu) 
tells  us,  that  Baal  was  of  an  uncertain  sex  y  and  that       | 
his  votaries,  when  they  called  upon  him,  invoked  him  ^^^ 
thus :  Hear  uSy  wltether  thou  art  a  god  or  a  goddess,         '^ 

Some  learned  men  thiftk,  that  the  Baal  of  the  Phoe- 
nicians is  the  Saturn  of  the  Greeks ;  which  is  probable 
enough  from  the  conformity  there  is.  between  the  hu- 
man sacrifices  oflFered  to  Saturn  and  those  which  the 
Scripture  tells  us  were  offered  to  Baal.  Others  are  of 
opinion,  that  Baal  was  the  Phoenician  or  Tynan  Her- 
cules, a  god  of  great  antiquity  in  Phoenicia. 

Baal^berith,  the  god  of  the  Shechemites.  Bo- 
chart  conjectures,  that  Berith  is  the  same  as  Beroe^ 
the  daughter  of  Venus  and  Adonis,  who  was  given  in 
marriage  to  Bacchus ;  and  that  she  gave  her  name  to 
the  city  of  Berith  in  Phoenicia,  and  became  afterwards 
the  goddess  of  it.  Baal-beritb,  signifiea  Lord  •J  the 
covenant^  and  may  be  taken  for  the  god  who  presides 
over  alliances  and  oaths,  in  like  manner  as  the  Greeks 
had  their  Ziw  •(«*•«,  and  the  Romans  their  Deus  Fi- 
dius^  or  Jupiter  Pistius.  The  idolatrous  Israelites,  we 
are  told,  made  Baal- berith  their  god ,  Judg.  viii.  33. 

Baal-peor,  Bual'phegor^  or  Beel-phegor^  an  idol 
of  the  Moabites  and  Midianites.  We  are  told,  that 
Israel  joined  himself  to  Baal-peot* ;  and  that  Solomon 
erected  an  altar  to  this  idol  upon  the  raoont  of  Olives. 
Baal-peor  has  been  supposed  to  be  no  other  than  a 
Priapos,  and  that  the  worship  of  him  consisted  in  the 
most  obscene  practices.  Others  have  thought,  that  as 
Baal  is  a  general  name  signifying  Lord^  Peor  may  be 
the  name  of  some  great  prince  deified  after  his  death. 
Mede  imagines  that  Peor  being  the  name  of  a  moun- 
tain in  the  country  of  Moab,  on  which  the  temple  of 
Baal  was  built,  Baal-peor  may  be  only  another  name 
of  that  deity,  taken  from  the  situ.^tion  of  his  temple  y 
in  like  manner  ae  Jupiter  is  styled  Olympius^  because 
he  was  worshipped  in  a  temple  built  on  Mount  Olym- 
pus. Seldcn,  who  i^  of  this  latter  opinion,  conjectures 
likewise  that  Baal-peor  is  the  same  with  Pluto;  which 
he  grounds  upon  these  words  of  the  Psalmist  *,  They*^*' 


to  the  sun,  and  to  the  moon,  and  to  the  planets,  and  to    joined  themselves  unto  Baal-peor,  and  ate  the  offerings 


all  the  host  of  heaven*  He  likewise  took  away  the 
horses  that  the  kings  of  Judah  had  given  to  the  sun, 
t  a  Kings  ond  burnt  the  chariots  of  the  sun  with  fire  f , 
xxiii.  5.  II.  The  temples  consecrated  to  this  god,  are  called  in 
the  Scripture  Chamanim,  which  signifies  places  en^ 
tlosed  with  walls  in  which  was  kept  a  perpetual  fire. 
Maundrpll,  in  his  journey  from  Aleppo  to  Jerusalem, 
obseived  some  traces  0/  these  enclosures  in  Syria.  In 
most  of  them  were  no  statues  \  in  a  few  there  were 
some,  but  of  no  uniform  figure. 

The  word  haal  (in  the  Punic  language),  signifies  lord 
or  master;  and  doubtless  meant  the  supreme  Deity, 
the  Lord  and  Master  of  the  universe.  It  is  often  joined 
with  the  name  of  some  false  god,  as  Baal-berith,  Baal- 
ptor,  Baal^%epho77,  and  the  like.  This,  deity  passed 
from  the  Phoenicians  to  the  Carthaginians,  who  were  a 
colony  of  the  Phoenicians  ^  as  appears  from  the  Cartha- 
^linian  names,  Hannibal,  Asdrubal,  &c.  according  to 
the  custom  of  the  east,  where  kings  and  great  men  add- 
ed to  their  own  names  those  of  their  gods. 

This  false  deity  is  frequently  mentioned  in  Scripture 
in  the  plural  number  {Baalim)  ;  which  may  signify,  ei- 
ther that  the  name  Baal  was  given  to  several  different 
gods  \  or  that  there  were  many  statues,  bearing  differ- 


of  the  dead  ;  though  by  the  sacrifices  or  ojfferings  of  t fie 
dead,  in  this  passage,  may  be  meant  no  more  than  sa- 
crifices or  offerings  made  to  idols,  or  false  gods,  who 
are  very  properly  called  t?ie  dead,  in  contradistinction 
to  the  true  God,  who  is  styled  in  Scripture  the  living 
God. 

Baal-zebub,  Beels&ebuh,  or  Bel%ebub ;  the  idol, 
or  god,  of  the  Ekronites.  In  Scripture  he  is  called 
the  Prince  of  Devils,  His  name  is  rendered  the  Lord 
of  flies,  or  the  God  fly ;  which  some  think  was  a  mock 
appellation  bestowed  on  him  by  the  Jews.  He  had  a 
famous  temple  and  oracle  at  Ekron.  Ahaziah  kin?  of 
Israel,  having  fallen  from  the  terrace  of  his  house  into 
a  lower  room,  and  being  dangerously' hurt,  sent  to 
consult  this  deity,  to  know  if  he  should  be  cured  of 
his  wounds.  The  worship  of  this  false  god  must  have 
pi*evailed  in  our  Saviour's  time,  since  the  Jews  accused 
him  of  driving  out  devils  in  the  name  of  Bel%ebub 
their  prince.  Scaliger  derives  the  name  of  this  deity 
i'l'om  Baalim-Qiebahim,  which  signifies  the  Lord  of  sa- 
crifices, 

BABBLING,  among  hunters,  is  when  the  hounds 
are  too  busy  after  they  have  found  a  good  scent. 

BABEL,  a  city  and  tower  undertaken  to  be  built 
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bv  the  whole  human  race  soon  after  the  flood,  and  re- 
markable  for  the  miraculous  frustration  of  the  attempt 
hy  the  confusion  of  languages.  A«(  to  the  bitnation  uf 
ancient  Babe),  most  authors  are  of  opinion  that  it  was 
exactly  ifv  the  place  where  the  celebrated  city  of  Baby- 
lon afterwards  stood.  That  it  was  in  the  same  country, 
appears  indisputably  from  Scripture  ;  but  that  it  was 
exactly  in  the  same  place  is  what  cannot  be  proved,  nor 
19  it  a  matter  of  any  consequence. 

Authors  have  been  much  divided  about  the  motive 
by  which  tbe  whole  race  of  mankind  were  induced  to 
join  as  one  man  in  such  an  undertaking.  Some  have 
imagined  that  it  was  out  of  fear  of  a  second  deluge  ; 
others,  that  they  knew  beforehand  that  they  were  to  be 
dispersed  through  all  tbe  different  countries  of  the  world, 
and  built  this  tower  in  order  to  defeat  the  design  of 
tbe  Deity,  because  having  a  tower  of  spch  vast  height 
as  they  proposed,  those  who  were  at  a  distance  could 
easily  find  their  way  back  again.  Had  either  of  4hese 
been  their  design,  however,  it  is  probable  they  would 
have  chosen  an  eminence  rather  than  a  plain  for  the  si- 
tuation of  their  tower,  or  indeed  that  they  would  have 
chosen  some  high  mountain,  such  as  Ararat,  for  their 
mark,  rather  than  any  tower  at  all  :  for  though  it  is 
said  that  they  designed  the  top  of  their  tower  to  reach 
to  beavcn,  we  can  scarcely  suppose  them  to  have  been 
60  absurd,  as  to  imagine  this  possible  in  the  sense  we 
understand  it ;  and  must  therefore  rather  take  it  in  the 
limited  sense  tn  which  it  is  often  used  by  Moses  and 
his  countrymen,  where  they  speak  of  cities  walled  up 
to  heaven.  Others  there  are  who  imagine  that  the 
top  of  this  tower  was  not  to  reach  up  to  heaven,  but 
to  be  consecrated  to  the  heavens,  i.  e.  to  the  worship 
of  the  sun,  moon,  and  stars  \  of  the  fire,  air,  &c.  and 
other  natural  powers,  as  deities ;  and  therefore  that  the 
true  Deity  interposed  in  order  to  prevent  a  total  and 
irrecoverable  defection.  Certain  it  is,  that  the  species 
of  idolatry  which  takes  for  the  objects  of  its  Avorship 
those  natural  agents,  as  it  is  the  most  ancient,  so  it  is 
by  far  the  most  rational,  and  the  most  difficult  to  be 
disproved.  It  is  much  more  difficult,  for  instance,  to 
prove  that  the  sun,  which  by  bis  enlivening  beams 
gives  vigour  to  the  whole  creation,  is  not.  a  deity,  than 
that  a  log  of  wood  is  not  one  :  and  hence  if  such  a  sy- 
stem of  religion  became  universally  established  among 
mankind,  it  would  he  impossible  ever  afterwards  to 
eradicate  it.  Tudeed,  that  the  sclieme  of  Babel,  what- 
ever it  was,  could  have  been  put  into  execution  by  man, 
seems  evident  front  the  interposition  of  the  Deity  on  thi; 
occasion  ;  for  we  cannot  suppose  that  he  would  have 
worked  a  miracle  on  purpose  to  defeat  that  which  would 
have  defeated  itself  if  he  had  let  it  alone  :  and  he  ex- 
pressly says.  That  DOW  nothing  could  be  restrained  from 
them^  ivhich' intimates  very  plainly,  that,  had  this 
scheme  gone  on,  the  plan  which  God  had  laid  for  tlie 
government  of  the  world  would  have  been' totally  fru- 
strated :  and  agreeable  to  this  hypothesis  Dr  Tennison 
supposes  that  the  tower  was  of  a  pyramidal  form,  in  imi- 
tation of  the  spires  of  flame  ',  and  that  it  was  erected  in 
honour  of  the  sun,  as  being  the  most  probable  cause  of 
drying  up  tbe  flood. 

As  to  the  materials  made  use  of  in  the  building  of 
this  tQwer,  the  Scripture  informs  us  that  they  were 
bricks  and  slime  or  bitumen.  According  to  an  eastern 
Iradition,  three  years  were  taken  up  in  making  tbe 


bricks,  each  of  which  was  13  cubits  long,  10  broad, 
and  five  thick.  Oriental  writers  say,  that  the  city  was 
313  fathoms  in  length,  and  151  in  breadth^  that  the 
walls  were  S533  fathoms  high,  and  33  in  breadth  ', 
and  that  the  tower  itself  was  no  less  than  ic,0OO  fa- 
thoms, or  12  niiles  hl«,'h.  Even  St  Jerome  affirms  from 
the  testimony  of  eye-witnesses,  who,  as  he  says,  had  ex- 
amined the  remains  of  the  towt*r,  that  it  was  four  miles 
high  'y  but  Ado  make<  the  height  to  have  been  no  less 
than  5000  miles.  The  only  account  of  its  dimensions 
which  can  be  at  all  depended  upon  (supposing  it  to  have 
been  the  same  which  afterwards  stood  in  the  midst  of 
the  city  of  Babylon,  and  round  which  Nebuchadnezzar 
built  the  temple  of  Belus),  is  that  given  under  the  ar- 
ticle Babylon. 

BABEL  Mandel,  the  Gate  of  Mourning-,  a 
famous  strait  in  the  Indian  ocean,  between  the  coast  of 
Arabia  Felix  in  Asia,  and  that  of  Adel  and  Zeila  in 
Africa,  at  the  entrance  into  the  Red  sea.  By  some  it 
is  also  called  the  straits  of  Moka.  It  is  narrow,  and 
difficult  to  sail  throucrh,  on  account  of  the  sand  banks. 
At  the  mouth  of  the  strait  is  a  small  island  called  also 
Bahel  Mandel^  which  is  little  else  than  a  barren  rock. 
E.  Long.  44.  30.  N.  Lat.  12.  40. 

BABENHAUSEN,  a  town  of  Bavaria,  16  miles 
S£.  from  Ulm.     £.  Long.  9.  i6.  N.  Lat.  48.  39. 

B  A  BIN  A,  Commonwealth  of,  a  society  ludicrous- 
ly 60  called,  which  was  founded  in  Poland  in  tbe  reigu 
of  Sigismund  Augustus,  in  the  i6th  century*  It  took 
its  rise  from  a  set  of  gentlemen,  inhabitants  of  Lublin, 
who  bad  agreed  to  meet  at  a  place  called  Rainnay 
merely  for  the  purposes  of  mirth  and  jollity.  In  time 
their  number  increased,  and  they  formed  themselves 
into  a  regular  government,  under  the  presidency  of  a 
king,  senate,  and  chief  magistrate.  The  magistrates 
were  elected  from  something  which  appeared  ridiculous 
in  the  character^  or  conduct  of  any  of  the  members. 
Fur  instance,  if  any  person  was  meddling  or  officious, 
he  was  immediately  created  an  archbishops  a  blun- 
dering or  disputatious  member  was  promoted  to  the 
speaker^s  chair ;  a  boaster  of  his  own  courage,  and 
vain-glorious  ThrasOy  was  honoured  with  the  commis- 
sion of  generalissimo,  which  was  presented  him  with 
great  ceremony  by  the  subordinate  heroes.  Those 
who  declined  the  office  for  which  they  were  declared 
qualified  were  persecuted  with  hissings,  and  abandon- 
ed by  the  society.  Thus  every  vice  and  every  foible 
was  attacked  with  ridicule  ^  and  Babina  became  in  a 
short  time  the  terror,  the  admiration,  and  the  reforni" 
er  of  the  Polish  nation  :  genius  flourished,  wit  was 
cultivated,  and  the  abuses  which  had  crept  into  govern^ 
ment  and  society  were  corseted  by  tbe  judicious  ap- 
plication of  good-bumoored  satire.  Never  did  any 
institution  of  this  nature  become  so  general  or  so  use. 
ful ;  but  at  length  it  degenerated  into  a  set  of  buflfoons, 
and  banterers  of  every  thing  sacred  or  profane.  Far 
several  years  it  was  patronized  by  the  kings  of  Po- 
land, and  Sigismund  himself  became  a  member;  the 
starosta  of  Babina  telling  bim  jocularly,  that  **  bis 
majesty  had  certain  qualities  which  entitled  him  to 
the  first  dignity  in  tbe  commonwealth.''  Not  tbe 
least  remnant  of  the  society  now  remains,  though  it 
was  honoured  with  extraordinary  privileges  by  kings 
and  emperors. 

BABINGTON,  Gervase,  bishop  of  Worcestei-, . 
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Biftbinj^toQ  VTM  born,  according  to  Fuller,  in  Nottinghamshire ; 
II  but  in  what  year  is  uncertain.  He  was  sent  to  Tri- 
BHbyion.  „|ty  College,  Cambridge,  of  which  he  was  made  fellow } 
and,  in  1578,  was  incorporated  master  of  arts  at  Ox- 
ford. He  appears,  however,  to  have  made  Cambridge 
the  place  of  his  residence,  where  be  became  an  eminent 
preacher  j  and,  being  now  doctor  in  divinity,  was  made 
domestic  chaplain  to  Henry  earl  of  Pembroke.  In  this 
station  he  is  supposed  to  have  assisted  the  countess  in 
her  translation  of  the  Psalms.  In  1588  he  was  install- 
ed prebend  of  Hereford,  and  in  1591  consecrated  bishop 
of  LandafF.  In  1594  he  was  translated  to  the  see  of 
Exeter,  and  thence  to  Worcester  in  ijp?*  About 
this  time,  or  soon  after,  he  was  made  queen's  counsel 
for  the  marches  of  Wales.  He  was  a  considerable  be- 
nefactor to  the  library  belonging  to  tbe  cathedral  of 
Worcester,  where  be  was  buried  in  May  1610  with* 
-out  a  monument.  >  The  several  historians  who  have 
mentioned  this  prelate  agree  in  giving  him  the  cha- 
racter of  a  learned  and  pious  man.^  His  writings,  like 
those  of  most  of  his  cotemporaries,  abound  with  puns 
and  quaint  expressions.  His  works  were  printed  both 
in  folio  and  quarto  in  161 5,  and  again  in  folio  in  1637, 
under  this  title  :  The  works  of  (he  right  reverend  father 
-tn  God  Gervase  Balnngton^  late  btshcp  of  Worcester^  con^ 
taining  comfortable  notes  upon  the  Jive  books  of  Moses^ 
vm.  Genesis^  Sfc.  As  also  an  exposition  upon  the  Creed^ 
the  Ten  Commandments ^  the  Lord^s  Prayer;  vnth  a  con- 
Jerence  bettvixt  man^sfrailtie  andfaith^  and  three  ser^ 
mons^  SfCm 

BABOON,  in  Zoology.  See  Simia,  Mammalia 
Index, 

BABYLON,  the  capital  of  the  ancient  kingdom  of 
Babylonia  or  Chaldea,  and  supposed  to  have  stood  in 
£•  Long.  44.  o.  N.  Lat.  32.  o.  Semiramis  is  said  by 
some,  and  Belus  by  otheis,  to  have  founded  this  city. 
But,  by  whomsoever  it  was  founded,  Nebuchadnezzar 
was  the  person  who  put  the  last  hand  to  it,  and  made 
it  one  of  the  wonders  of  the  world.  The  most  famous 
works  in  and  about  it  were  the  walls  of  tbe  city,  the 
temple  of  Belus,  Nebuchadnezzar's  palace^  the  hang- 
ing, gardens,  the  banks  of  the  river,  the  artificial  lake, 
and  canals. 

The  city  was  surrounded  with  walls,  ui  thickness  87 
feet,  in  height  350  feet,  and  in  compass  480  furlongs 
or  60  of  our  miles.  Thus  Herodotus,  who  was  him- 
self at  Babylon  y  and  though  some  disagree  with  him  in 
these  dimensions,  yet  most  writers  give  us  the  same,  or 
nearly  the  same,  as  he  does.  Diodorus  Siculus  dimi- 
nishes the  circumference  of  these  walls  very  considera- 
bly, and  takes  somewhat  from  tbe  height  of  them,  as 
in  Herodotus  y  though  he  seems  to  add  to  their  breadth, 
by  saying,  that  siircbariots  might  drive  abreast  thereon  : 
while  tbe  former  writes,  that  one  chariot  only  might 
turn  upon  them  ;  but  then  he  places  buildings  on  each 
side  of  the  top  of  these  walk,  which,  according  to  him, 
were  but  one  story  high  j  which  may  pretty  well  recon- 
cile them  together  in  this  respect.  It  is  observed,  that 
those  who  give  the  height  of  tliese  walls  biit  at  50  cu- 
bits, speak  of  them  only  as  they  were  after  the  time 
of  Darius  Hystaspis,  who  caused  them  to  be  beaten 
down  to  that  level.  These  walls  formed  an  exact  square, 
each  side  of  which  was  X  20  furlongs,  or  1 5  miles,  in 
length  y  and  were  all  built  of  large  bricks  cemented  to- 
gether with  bitumen,  which  in  a  short  time  grows  harder 
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than  the  very  brick  and  stone  which  it  cements.  Tbe 
city  was  encompassed,  without  the  walls,  with  a  vast 
ditch  filled  with  water,  and  lined  with  bricks  on  both 
sides ;  and  as  the  earth  that  was  dug  out  of  it  served 
to  make  the  bricks,  we  may  judge  of  the.  depth  and 
largeness  of  the  ditch  from  tbe  height  and  thickness  of 
the  walls.  In  the  whole  compass  of  the  wall  there  were 
100  gates,  that  is,  25  on  each  of  the  four  sides,  ail 
made  of  solid  brass.  Between  every  two  of  these  gates, 
at  proper  distances,  were  three  towers,  and  four  more 
at  the  four  corners  of  this  great  square,  and  three  be- 
tween each  of  these  corners  and  the  next  gate  on  either 
side,  and  each  of  these  towers  was  ten  feet  higher  than 
the  walls.  But  this  is  to  be  understood  only  of  those 
parts  of  the  walls  where  towers  were  needful  for  de- 
fence. For  some  parts  of  them  being  opon  a  morass, 
and  inaccessible  by  an  enemy,  there  the  labour  and  cost 
was  spared,  which,  though  it  must  have  spoiled  the  sym- 
metry of  the  whole,  must  be  allowed  to  have  savoured 
of  good  economy  y  though  that  is  what  one  would  not 
have  expected  from  a  prince  who  had  been  so  deter- 
mined, as  Nebuchadnezzar  roust  have  been,  to  make 
the  city  complete  both  for  strength  and  beauty.  The 
whole  number,  then,  of  these  towers  amounted  to  no 
more  than  250  y  whereas  a  much  greater  number  would 
have  been  necessary  to  have  made  the  uniformity  com- 
plete all  round.  From  each  of  the  25  gates  on  each  side 
of  the  square,  there  was  a  straight  street,  extending  to 
the  corresponding  gate  in  the  opposite  wall  >  whence  the 
whole  number  of  the  streets  must  have  been  but  50  y 
but  then  they  were  each  about  15  miles  long,  25  of 
them  crossing  the  other  25  exactly  at  right  angles. 
Besides  these  whole  streets,  we  must  reckon  four  half 
streets,  which  were  but  rows  of  houses  facing  the  four 
inner  sides  of  the  walls.  These  four  half  streets  were 
properly  the  four  sides  of  the  city  within  the  walls, 
and  were  each  of  them  200  feet  broad,  the  whole 
streets  being  about  150  of  the  same.  By  this  inter- 
section of  the  50  streets,  the  city  was  divided  into 
676  squares,  each  of  four  furlongs  and  a  half  on  each 
side,  or  two  miles  and  a^uarter  in  compass.  Round 
these  squares,  on  every  side  towards  the  streets,  stood 
the  houses,  all  of  three  or  four  stories  in  height,  and 
beautified  with  all  manner  of  ornaments:  and  the  space 
within  each  of  these  squares  was  all  void,  and  talien 
up  by  yards,  or  gardens,  and  the  likei  either  for  plea- 
sure or  convenience. 

A  branch  of  the  Euphrates  divided  the  city  into 
two,  running  through  the  midst  of  it,  from  north  to 
south  y  over  which,  in  the  very  middle  of  the  city,  was 
a  bridge,  a  furlong  in  length,  or  rather  more }  and  in- 
deed much  more,  if  we  hearken  tb  others,  who  say  it  was 
no  less  than  five  stades  or  furlongs  in  length,  though 
but  30  feet  broad,  a  diffiu'ence  we  shall  never  be  able 
to  decide.  This  bridge,  however,  is  said  to  have  been 
built  with  wonderful  art,  to  supply  a  defect  in  the  bot- 
tom of  the  river,  which  was  all  sandy.  At  each  end 
of  this  bridge  were  two  palaces  :  the  old  palace  oq  the 
east  side,  the  new  one  on  the  west  side  of  the  river ,  the 
former  of  which  took  up  four  of  tbe  squares  above- 
mentioned,  and  the  latter  nine*  The  temple  of  Belue, 
'which  stood  next  to  the  old  palace,  took  up  another  oC 
the  same  squares. 

The  whole  city  stood  in  a  large  flat  or  plain,  in  a 
very  fat  and  deep  soil :  that  part  or  half  of  it  on  the 
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ui.  east  side  of  the  rlver^was  the  old  city,  and  the  other  on 
"— '  the  weat  was  added  by  Nebucbaduezzari  both  being 
included  within  the  vast  square  bounded  by  the  walls 
aforesaid.     The  form  of  the  whole  was  seemingly  bor- 
rowed from  Nineveh,  which  was  also  480  furlongs  ^  but 
though  it  was  equal  in  dimensions  to  this  city,  it  was 
less  with  respect  to  its  form,  which  was  a  parallelogram, 
whereas  that  of  Babylou  was  an  exact  square.     It  is 
supposed,  that  Nebuehadnezzar,  who  bad  destroyed  that 
old  seat  of  the  Assyrian  empire,  proposed  that  this  new 
one  should  rather  exceed  it  5  and  that  it  was  in  order 
to  fill   it  with  inhabitants,  that  he  transported  such 
numbers  of  the  captives  from  other  countries  hither  j 
though  that  is  what  may  be  disputed,  seeing  be  therein 
only  followed  the  constant  practice  of  the  kings  of  As- 
syria, who  thought  this  the  most  certain  means  of  en- 
suring their  conquests  either  to   themselves  or  their 
posterity. 
sTer      But  it  plainly  appears,  that  it  was  never  wholly  in- 
'^  '^labited  j  so  that,  even  in  the  meridian  of  its  glory,  it 
may  be  .compared  with  the  flower  of  the  field,  which 
flourishes  to-day,  and  to-morrow  is  no  more.     It  never 
had  time  to  grow  up  to  what  Nebuchadnezzar  visibly 
intended  to  have  made  it  ^  for,  Cyrus  removing  the 
seat  of  the  empire  soon  after  to  Shush  an,  Babylon  fell 
by  degrees  to  utter  decay  :  yet  it  must  be  owned,  that 
no  country  was  better  able  to  support  se  vast  and  popu- 
lous a  city,  bad  it  been  completed  up  to  its  first  design. 
But  so  far  was  it  from  being  finished  according  to.  its 
original  design,  that,  when  Alexander  came  to  Baby- 
Ion,  Q.  Curtius  tells  us,  '*  No  more  than  90  furlongs 
of  it  were  then  built :"  which  can  be  no  otherwise  un- 
derstood than  of  so  much  in  length  ^  and,  if  we  allow 
the  breadth  to  be  as  much  as  the  length  (which  Is  the 
utmost  that  can  be  allowed),  it  will  follow,  that  no 
more  than  8100  square  furlongs  were  then  built  up- 
on :  but  the  whole  space  within  the  walls  contained 
14,400   square   furlongs  j    and   therefore   there   must 
have  been  6300   square   furlongs    remaining  unbuilt, 
^bich,   Curtius   tells   us,   were   ploughed   and    sown. 
And,  besides  this,  the  houses  were  not  contiguous,  but 
^1  built  with  a  void  space  on  each  side,  between  house 
nod  house. 

The  next  great  work  of  Nebuchadnezzar  was  the 
temple  of  Belos.     The  wonderful  tower,  however,  that 
atood  in  the  middle  of  it,  was  not  his  work,  but  was 
Voilt  many  ages  before ;  that,  and  the  famous  tower 
f)f  Babel,  being,  as  is  commonly  supposed, 'one  and 
the  same  structure.     This  tower  is  said  to  have  been 
composed  of  eight  pyramidal  ones   raised  above  one 
another,  and  by  Herodotus  said  to  have  been  a  furlong 
in  height  ^  but  a8  there  is  an  ambiguity  in  his  expres- 
sion, it  has  been  disputed  whether  each  of  the  towers 
ivas  a  furlong  in  height,  or  the  whole  of  them  taken 
together.      On  the   latter   supposition,   which-  is   the 
most  probable,  this  tower  must  have  exceeded  the  high- 
est of  the  Egyptian  pyramids  by  1 79  feet,  though  it  fell 
9bort  of  its  breadth  at  the  basis  by  33.     The  way  to 
go  op  was  by  stairs  on  the  outside  round  it  j  whence  it 
«eeai8^  most  likely,  that  the  whole  ascent  was,  by  the 
tencbiDg  in,  drawn  in  a  sloping  line  from  the  bottom 
to  the  top  eight  times  round  it^  and  that  ibis  made 
the  appearance  of  eight  towers,  one  above  the  other. 
Till  the  times  of  Nebuchadnezzar,  it  js  thought  this 
^oirer  was  all  the  temple  of  Belos  >  but  as  be  did  by 
VOX.IIL  Parti.  t 


the  other  ancient  buildings  of  the  city,  so  be  did  by  Babylon* 
this,  making  great  additions  thereto,  by  vast  edifices '  v  * 
erected  round  it,  in  a  square  of  two  furlongs  on  every 
side,  and  just  a  mile  in  circumference,  which  exceeded 
the  square  at  the  temple  of  Jerusalem  by  1800  feet* 
On  the  outside  of  these  buildings  was  a  wall  which  en- 
closed the  whole  ^  and,  in  consideration  of  the  regula- 
rity wherewith  this  city  was  to  all  appearance  marked 
out,  it  is  supposed,  that  this  wall  was  equal  to  the 
square  of  the  city  wherein  it  stood,  and  so  is  concluded 
to  have  been  two  miles  and  a  half  in  circumference. 
In  this  wall  were  several  gates  leading  into  the  temple, 
and  all  of  solid  brass  j  which  it  is  thought  may  have 
been  made  out  of  the  brazen  sea,  and  brazen  pillars, 
and  other  vessels  and  ornaments  of  the 'kind,  which  Ne- 
buchadnezzar had  transported  from  Jerusalem  y  for  iu 
this  temple  he  is  said  to  have  dedicated  his  spoils  from 
that  of  Jerusalem. 

In  this  temple  were  several  images  or  idols  of  massy  idols  of 
gold,  and  one  of  them,  as  we  have  seen,  40  feet  in  gold,  &c. 
height  'f  the  same,  as  supposed,  with  that  which  Nebu- 
chadnezzar consecrated  in  the  plains  of  Dura.  For 
though  this  last  is  said  to  have  been  60  cubits,  or  90 
feet  high,  these  dimensions  appear  so  incredible,  that  it 
has  been  attempted  to  reconcile  them  into  one,  by  sup- 
posing, that  in  the  90  feet  the  height  of  the  pedestal  is 
included,  and  that  the  40  feet  are  for  the  height  of  tbe 
statue  without  the  pedestal ;  and  being  said  to  have 
weighed  1000  talents  of  Babylon,  it  is  tbence  comput- 
ed, that  it  was  worth  three  millions  and  a  half  of  our 
money.  In  a  word,  the  whole  weight  of  the  statues 
and  decorations,  in  Diodorus  Siculus,  amounting  to  jcoo 
and  odd  talents  in  gold,  the  whole  is  estimated  at  above 
2i,ooo,oool.  of  our  money  j  and  a  sum  about  equal  to 
the  same,  in  treasure,  utensils,  and  ornaments,  not  men- 
tioned, is  allowed  for.  < 

Next  to  this  temple,  on  the  east  side  of  the  river, 
stood  the  old  palace  of  the  kings  of  Babylon,  being  four 
miles  in  circumference.  Exactly  opposite  to  it,  on  the 
other  side  of  the  river,  was  the  new  palace  built  by  Ne- 
buchadnezzar, eight  miles  in  circumference,  and  conse- 
quently four  times  as  big  as  the  old  one. 

But  nothing  was  more  wonderful  at  Babylon  than  (ji^g^jug 
the  hanging-gardens,  which  Nebuchadnezzar  made  ingtrdcD^ 
complaisance  to  his  wife  Amyte ;  who,  being  a  Mede, 
and  retaining  a  strong  inclination  for  tbe  mountains 
and  forests  of  her  own  country,  was  desirous  of  having 
something  like  them  at  Babylon.  They  are  said  to 
have  contained  a  square  of  four  plethra,  or  4C0  feet, 
on  each  side  j  and  to  have  consisted  of  terraces  one 
above  another,  carried  up  to  tbe  height  of  the  wall  of 
the  city,  the  ascent  from  terrace  to  terrace  being  by 
steps  ten  feet  wide.  The  whole  pile  consisted  of  sub- 
stantial arches  upon  arches,  and  was  strengthened  by 
a  wall  surrounding  it  on  every  side,  22  feet  thick ;  and 
the  floors  on  each  of  them  were  laid  in  this  order : 
First,  on  the  tops  of  the  arches  was  laid  jt  bed  or  pave« 
ment  of  stones  16  feet  long,  and  four  feet  broad  ;  over 
this  was  a  layer  of  reed  mixed  with  a  great  quantity 
of  bitumen  ;  and  over  this  two  courses  of  brick,  closely 
cemented  together  with  plaster  j  and  over  all  these  were 
thick  sheets  of  lead,  and  on  these  the  earth  or  mould 
of  the  garden.  This  floorage  was  designed  to  retain 
the  moisture  of  tbe  moold  j  which  was  so  deep,  as  to 
give  root  to  the  greatest  trees  which  were  plaji^ed  up- 
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Bjib^loD.  on  every  terrace,  together  ff  ith  great  variety  of  other 
'  «  *'  vegetables  pleasing  to  the  eye.  Upon  the  uppermost  of 
these  terraces  was  a  reservoir,  supplied  by  a  certain  en* 
gine  with  water  from  the  river,  from  whence  the  gar* 
6  dens  on  the  other  terraces  were  supplied. 
Banks  of  The  other  works  attributed  to  Nebuchadnezzar  by 
caiudl^&  ^*'^*"®  *"**  Abydcnus,  were  the  banks  of  the  river,  the 
^  ^*  artificial  canals,  and  the  great  artificial  lake  said  to  have 
been  sunk  by  Semiramis.  The  canals  were  cut  oat  on 
the  east  side  of  the  Euphrates,  to  convey  the  water  of 
the  river,  when  it  overflowed  its  banks,  into  the  Tigris, 
before  they  reached  Babylon.  The  lake-  was  on  the 
west  side  of  Babylon  $  and,  according  to  the  lowest 
computation,  40  miles  square,  160  in  compass,  and  in 
depth  35  feet,  as  we  read  in  Herodotus,  or  75,  as  Me« 
gasthenes  will  have  it  5  the  former,  perhaps,  measured 
from  the  surface  of  the  sides,  and  the  latter  firom  the 
tops  of  the  banks  tnat  were  cast  up  upon  them.  This 
lake  was  dug  to  receive  the  waters  of  the  river,  while 
the  banks  were  building  on  each  side  of  it.  But  both 
the  lake,  and  the  canal  which  led  to  It,  were  preserved 
after  that  work  was  completed,  being  found  of  great 
use,  not  only  to  prevent  all  overflowings,  but  to  keep 
water  all  the  year,  as  in  a  common  reservoir,  to  be  let 
eat,  on  proper  occasions,  by  sluices^  for  the  improve* 
nent  of  the  land* 

The  banks  were  built  of  brick  and  bitumen,  on 
both  sides  of  the  river,  to  keep  it  within  its  channel  $ 
and  extended  on  each  side  throughout  the  whole  length 
of  the  city,  and  even  farther,  according  to  some,  who 
reckon  they  extended  160  furlongs,  or  twenty  miles  ; 
whence  it  is  concluded  they  must  have  begun  two  miles 
and  a  half  above  the  city,  and  have  been  continued 
an  equal  distance  below  it,  the  length  of  the  city  being 
no  more  than  15  miles.  Within  the  city  they  were 
built  from  the  bottom  of  the  river,  and  of  the  same 
thickness  with  the  walls  of  the  city  itself.  Opposite 
to  each  street,  on  either  side  of  the  river,  was  a  brazen 
gate  in  the  said  wall,  with  stairs  leading  down  from  it 
to  the  river  $  these  gates  were  open  by  day,  and  shut  by 
night. 

Ber(>8U8,  Megasthenes,  and  Abydenus,  attribute  all 
these  works  to  Nebuchadnezzar ;  but  Herodotus  tells 
as,  the  bridge,  the  banks,  and  the  lake,  were  the 
work  of  a  queen  after  him,  called  Nitocris^  who  may 
have  finished  what  Nebuchadnezzar  left  imperfect,  and 
thence  have  had  the  honour  this  historian  gives  her  of 
tlie  whole. 

The  tower  or  temple  stood  till  the  time  of  Xerxes. 
But  that  prince,  on  his  return  from  the  Grecian  expe- 
dition, having  first  plundered  it  of  its  immense  wealth, 
demolished  the  whole,  and  laid  it  in  ruins.  Alexander, 
on  his  return  to  Babylon  from  his  Indian  expedition, 
proposed  to  rebuild  it,  and  accordingly  set  10,000  men 
to  work  to  clear  away  the  rubbish.  But  his  death  hap- 
pening soon  after,  a  stop  was  put  to  all  further  proceed- 
ings in  that  design.  After  the  death  of  that  conqueror, 
the  city  of  Babylon  began  to  decline  apace  j  which  was 
chiefly  owing  to  the  neighbourhood  of  Selencia  built  by 
Seleucus  Nicator,  as  is  said,  out  of  spite  to  the  Babylo- 
nians, and  peopled  with  500,000  persons  drawn  from 
Babylon,  which  by  that  means  continued  declining  till 
the  very  people  of  the  country  were  at  a  loss  to  tell 
where  it  had  stood.  ' 
Such  is  the  description  we  bave  b;  ancient  historiaoa 


of  the  grandeur  of  this  city  j  which,  if  these  accounts  Bt^^i«. 
are  not  exaggerated,  must  have  exceeded  every  pwce  of^^-y-^ 
human .  grandeur  that  hath  yet  appeared.  Many  of 
the  modems,  however,  are  of  opinion  that  these  mag- 
nificent descriptions  are  very  far  from  being  true  j  al- 
though it  is  certain  that  few  other  arguments  can  he 
brought  against  the  reality  of  them,  than  that  we  do  not 
see  things  of  a  similar  kind  execoted  in  our  own  days. 
The  following  are  the  arguments  used  on  this  subject  by 
Goguet.  . 

^  Authors  have  greatly  extolled   the  public  worksGcigMt'i 
and  edifices  which  once  rendered  Babylon  one  of  the^^Kunti 
wonders  of  the  world.     We  may  reduce  all  these  ob^J2?'[L*J* 
jects  to  five  principal  heads :   i .  'fhe  height  of  its  walls ;  faitnui 
2.  The  temple  of  Belus  y  3.  The  hanging  gardens;  4.Riatioi. 
The  bridge  built  over  the  river  Euphrates,  and  the  qoays 
which  lined  the  river  ;  5.  The  lake  and  canals  dog  by 
the  hand  of  roan  to  distribute  the  waters  of  the  Eu- 
phrates. 

**  All  these  lyorks,  so  marvellous  in  the  judgment  of 
antiquity,  appear  to  me  to  have  been  extremely  rzagge- 
rated  by  the  muthors  who  have  spoke  of  them.  How 
can  we  oonoeive,  in  effect,  that  the  walls  of  Babylon 
could  have  been  318  feet  high,  and  81  in  tbicknciiy  in 
a  compass  of  near  ten  leagues  ? 

**  I  shall  say  the  same  of  that  square  building,  known 
under  the  name  of  the  tempU  ofBehu.  It  was  com- 
posed of  eight  towers  placed  one  above  another,  di- 
minishing always  as  they  went  up.  Herodotus  does 
not  tell  us  what  was  toe  height  of  this  monument. 
Diodoms  says,  that  it  surpassed  all  belief.  Straba  fixes 
it  to  one  stadium^  a  measure  which  answers  nearly  to 
600  of  our  feet :  For  in  the  time  of  this  geographer,  the 
stadia  were  much  more  considerable  than  in  the  first 
ages.  The  entire  mass  of  this  building  ought  to  have 
been  answerable  to  its  excessive  height  \  and  this  is  also 
the  idea  that  the  ancients  designed  to  give  us^>f  it.  We 
may  judge  by  the  following  fact.  Xerxes  had  entirely 
demolished  this  temple.  Alexander  undertook  to  re- 
build it.  He  designed  to  begin  by  clearing  the  place 
and  removing  the  ruins.  Ten  thousand  workmen  who 
were  employed  two  months  in  this  work,  were  not,  say 
they,  able  to  finish  it. 

**  The  riches  enclosed  in  the  temple  of  Belns  were 
proportioned  to  its  immensity.  Without  speaking  of  the 
tables  and  censers,  the  cups  and  other  sacred  vases,  of 
massy  gold,  there  was  a  statue  40  feet  high,  which 
alone  weighed  1000  Babylonish  talents.  In  short,  ae* 
cording  to  the  inventory  that  the  ancients  have  given 
us  of  the  riches  contained  in  this  temple,  the  total  sun 
would  amount  to  two  hundred  and  twenty  millions  and 
a  half  of  French  livres.  Exaggerations  like  these  de- 
stroy themselves. 

**  As  to  the  hanging  gardens,  according  to  all  ap- 
pearance they  never  existed.  The  silence  of  Herodotnt 
on  a  work  so  singular  and  so  remarkable,  determines 
one  to  place  in  the  rank  of  fables  all  that  the  other 
writers  have  delivered  upon  this  pretended  wonder. 
Herodotus  had  carefully  visited  Babylon.  He  enters 
into  such  details  as  prove  that  he  has  omitted  none  of 
the  rarities  of  that  city.  Can  we  presume  that  he 
would  have  passed  over  in  silence  sncb  a  work  as  the 
hanging  gardens  ?  All  the  authors  who  have  spoken  of 
it  are  of  muctC  later  date  than  this  great  historian. 
None  of  them  except  Berosas  speaks  on  his  own  testl- 
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^n^  mofiy.  It  It  always  on  ili«  report  of  otben.  Diodoraf 
lit.  bad  extracted  from  Ctesias  what  he  says  of  these  iaiiioas 
— ^  gardens.  There  is  also  gre%t  appearance  that  Strabo 
had  drawn  from  the  same  source*  In  a  word,  the 
manner  in  whtth  Qaintns  Cuitins  expresses  himself, 
eofficiently  shows  how  moch  the  existence  of  these 
gardens  appeared  to  him  snspicioos.  He  judged  they 
owed  the  greatest  part  of  it  to  the  imagination  of  the 
Greeks* 

**  Let  ns  now  speak  of  the  bridge  of  Babyloni  which 
the  ancients  ha^e  placed  in  the  number  or  the  most 
inaTellous  works  of  the  east.  It  was  near  too  fathoms 
in  lengthy  and  almost  fonr  in  breadtbi  We  cannot 
deny  but  that  a  great  deal  of  art  and  labour  was  ne- 
Ceseary  to  lay  the  foundations,  which  it  could  not  be 
easy  to  settle  in  the  bed  of  an  extremely  deep  and  ra- 
pid river,  which  also  rolls  along  a  prodigious  quantity 
of  mnd,  and  whose  bottom  is  entirely  sandy.  They  had 
therefore  taken  many  precautions  to  secure  the  piers 
of  the  bridge  of  Babylon.  They  were  bnilt  of  stones 
joined  and  fastened  together  with  cramps  of  iron,  and 
their  joints  filled  with  melted  lead.  l*he  front  of  the 
piers,  turned  towards  the  current  of  the  Euphrates, 
was  defended  by  buttresses  extremely  adyanced,  which 
diminbhed  the  weight  and  force  of  the  water,  by 
cutting  it  at  a  great  distance.  Such  was  the  bridge  of 
Babylon. 

**  While  we  do  justice  to  the  skill  of  the  Babylonians 
in  constructing  these  works,  we  cannot  help  remarking 
the  bad  taste  which  at  all  times  reigned  in  the  works 
of  the  eastern  nations.  The  bridce  of  Babylon  furnish- 
es  a  striking  instance  of  it.  This  edifice  was  absolute- 
ly without  grace,  or  any  air  of  majesty.  The  breadth 
ef  it  was  in  no  sort  of  proportion  to  its  length.  Tde 
distance  between  the  piers  was  also  very  ill  contriyed. 
They  were  distant  from  each  other  only  1 1  feet  and  a 
half.  Finally,  this  bridge  was  not  arched.  We  may 
judge  of  its  effect  on  the  yiew. 

**  As  for  the  quays  which  lined  the  Euphrates,  we 
may  believe  that  they  were  grand  and  magnificent ; 
but  I  shall  not  easily  believe  that  they  surpassed  those 
which  we  have  daily  under  our  eyes.  In  this  respect, 
I  believe  Paris  may  dispute  it  for  magnificence,  and  for 
the  extent  of  the  work,  with  all  the  cities  of  the  uni* 
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The  ruins  of  this  fsmous  city  have  lately  been  de- 
scribed in  detail  by  Mr  Rich,  British  resident  at  Bag- 
dad. They  are  situated  near  a  viltsge  called  Hellab, 
and  consist  of  immense  piles  of  bricks,  partly  decom- 
posed into  earth,  and  partly  entire,  and  scattered  over 
a  great  space  on  both  sides  of  the  Euphrates.  See 
Babylon,  Supplement.  . 

Babtlok,  a  town  of  Egypt  near  the  eastmost  branch 
of  the  river  Nile,  now  supposed  to  be  Crrand  Cairo^ 
or  this  city  to  stand  near  its  ruins.  E.  Long.  31.  12. 
N.  Lat.  30.  5; 

BABYLONIA,  or  Chaldea,  a  kingdom  of  Asia, 
and  the  most  ancient  in  tlie  world,  being  founded  by 
Nimrod  the  grandson  of  Ham,  who  also,  according  to 
the  mai^in  of  our  Bibles,  founded  Nineveh  the  capital 
of  the  kingdom  of  Assyria.  Indeed,  these  two  king- 
doms seem  to  have  always  continued  in  such  a  state  of 
friendship,  that  we  can  scarce  help  thinking  they  must 
have  been  the  same,  or  perhaps  BabyloniaVas  for  some 
iime  a  province  of  Assyria.     Nothing  certain  is  known 


concerning  eitber  of  them,  except  what  may  be  ga-  Bab)1oBlS; 
thered  from  Scripture.  From  thence  we  learn,  that  in 
the  days  of  Abraham' there  was  a  king  of  Shtnar^  call* 
ed  Jmr^heif  who,  under  the  king  of  £lam  or  Persia, 
made  war  upon  the  Canaanites.  From  this  time  we 
have  nothing  that  can  be  depended  upon  till  the  days 
of  Nabonasser,  the  first  king  of  Babylon  mentioned  in 
Ptolemy's  canon.  It  is  plain,  indeed,  both  from  Scrip- 
tore  and  profane  history,  that  Babylonia  subsisted  as  a 
distinct  kingdom  from  Assyria  even  when  the  latter 
Was  in  all  its  glory.  The  most  probable  account  of 
the  matter  is  this :  The  empire  of  Assyria  was  found- 
ed by  Pul,  on  the  ruins  of  that  of  Damascus  or  Syria, 
in  the  days  of  Menahem  king  of  Judah.  This  king 
lefk  two  sons,  Tiglath-Pileser,  and  Nabonasser.  To.  the 
former  he  bequeathed  the  empire  of  Assyria,  and  to  th<$ 
latter  that  of  Babylon.  Tiglath-Pileser  resided  at  Ni- 
neveh,  the  original  seat  of  the  Assyrian  empire }  while 
Nabonksser,  who  was  the  younger  brother,  held  his  resi- 
dence at  Babylon.  As  the  two  kingdoms  were  governed 
by  princes  of  the  same  fiimilv,  we  may  well  suppose  a 
lierfect  harmony  to  have  reigned  between  them,  the 
younger  branch  at  Babylon  acknowledging  a  kind  of 
subjection  to  the  elder  at  Nineveh.  That  the  Babylo- 
nian empire  was  of  Assyrian  origin,  we  are  assured  by 
the  prophet  Isaiah,  in  the  following  words :  *'  Behold 
the  land  of  the  Chaldeans :  this  people  was  not  till  the 
Assyrian  founded  it  for  them  that  dwelt  in  the  wilder- 
ness :  they  set  up  the  towers  thereof  $  they  bnilt  the 
palace  thereof.*'  As  to  the  kingdom  of  Assyria,  the 
Scripture  mentions  onlV  five  kings,  via.  Pol,  Tiglath- 
Pileser,  Shalmanaser,  ^nnacherib,  and  Elsar-haddon  j 
whose  history,  as  related  by  the  sacred  writers,  it  is 
needless  to  mention  particularly  here.  From  the  dajrs  of 
Nabonasser  to  Nabopolasser,  that  is,  from  the  year  be* 
fore  Christ  747  to  626,  the  kings  of  Babylon  made  no 
figure,  and  were  therefore  probably  in  a  state  of  depen- 
dence on  the  kings  of  Assyria  'j  but  at  that  time,  in  the 
reign  of  Chyrtitadan^  the  Sardanapalns  of  the  Greeks^ 
Nineveh-  was  taken  and  destroyed  by  the  Medes  and 
Babylonians,  and  the  seat  of  the  empire  transferred  \a 
Babylon.  This  Nabopolasser  was  the  fiither  of  the  fa- 
moos  Nebuchadnezzar,  for  whose  history  we  must  refer 
to  the  sacred  writers ;  and  from  his  time  to  that  of  the 
SeUhcmwtr  of  Daniel,  and  Niabanadius  of  other  au- 
thors, the  history  of  Babylon  is  little  better  than  a  mer^ 
blank.  Of  the  reduction  of  Babylon  by  Cyrus,  which 
happened  at  this  time,  we  have  the  following  acconnt. 

War  had  been  begun  betwixt  the  Medes,  Persians, 
and  Babylonians,  in  the  reign  of  Neriglissar  the  father 
of  Nabonadius,  which  had  been  carried  on  with  very 
bad  success  on  the  side  of  the  Babylonians.  Cyrus,  wh(/ 
commanded  the  Median  and  Persian  army,  having  sub* 
dned  the  several  nations  inhabiting  the  great  continent 
from  the  ^gean  sea  to  the  EophrateSf  bent  his  march 
towards  Babylon.  Nabonadius,  hearing  of  his  nmrch, 
immediately  advanced  against  him  with  an  army.  In 
the  engagement  which  ensued,  the  Babylonians  were 
defeated;  and  the  king,  retreating  to  his  metropolis, 
was  blocked  up  and  closely  besieged  by  Cyrus.  The 
reduction  of  this  city  was  no  easy  enterprise.  l*he 
walls  were  of*  a  prodigious  fteight,  the  number  of  men 
to  defend  them  very  great,  and  the  place  stored  with 
all  sorts  of  provisions  for  20  year^.  Cyrus,  despairing 
of  being  able  to  take  such  a  citv  bv  storm,  caused  a  linff 
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BiibyloBit.  of  circumTallfltion  to  be  drawn  quite  round  it,  ivith  a 
large  and  deep  ditch ;  reckoning  that  if  all '  communi- 
cation with  the  country  were  cut  off,  the  besieged 
would  be  obliged  to  surrender  through  famine*  That 
his  troops  might  not  be  too  much  fatigued,  he  divided 
his  army  into  twelve  bodies,  appointing  each  body  ifs 
month  to  guard  the  trenches  ^  but  the  besieged,  look* 
•ng  upon  themselves  to  be  out  of  all  danger  by  reason 
of  their  high  walls  and  magazines,  insulted  him  from 
the  ramparts,  and  looked  upon  all  the  trouble  he  gave 
himself  as  so  much  unprofitable  labour. 

After  Cyrus  had  spent  two  whole  years  before  Ba- 
bylon, without  making  any  progress  in  the  siege,  he  at 
last  thought  of  the  following  stratagem,  which  put  him 
in  possession  of  it*  He  was  ipfoimed,  that  a  great  an- 
nual solemnity  was  to  be  held  at  Babylon ;  and  that 
the  inhabitants  on  that  occasion  were  accustomed  to 
spend  the  whole  night  in  drinking  and  debauchery* 
This  he  therefore  thought  a  proper  time  for  surprising 
them  \  and  accordingly  sent  a  sttong  detachment  to 
the  head  of  the  canal  leading  to .  the  great  lake,  with 
orders,  at  a  certain  time,  to  break  down  the  great 
bank  which  was  between  the  lake  and  the  canal,  and 
to  turn  the  whole  current  into  the  lake*  At  the  same 
time  he  appointed  oue  body  of  troops  at  the  place 
where  the  river  entered  the  city,  and  another  where  it 
came  out ;  ordering  them  to  march  in  by  the  bed  of 
the  river  as  soon  as  they  should  find  it  fordable*  To- 
wards the  evening  he  opened  the  head  of  the  trenches 
onboth  sides  the  river  above  the  city,  that  the  water 
might  discharge  itself  into  them  ^  by  which  means,  and 
the  breaking  down  of  the  great  dam,  the  river  was 
soon  drained.  Then  the  two  above-mentioned  bodies 
ef  troops,  according  to  their  orders,  entered  the  chan- 
nel ;  the  one  commanded  by  Gpbryas  and  the  other  by 
Gadates :  and  finding  the  gates  all  left  open  by  reason 
of  the  disorders  of  that  riotous  night,  they  penetrated 
into  the  very  heart  of  the  city  without  opposition  }  and 
meeting,  according  to  agreement,  at  the  palace,  they 
surprised  the  guards,  and  cut  them  in  pieces.  Those 
who  were  in  the  palace  opening  the  gates  to  know  the 
cause  of  this  confusion,  the  Persians  rushed  in,  took  the 
palace,  and  killed  the  king,  who  came  out  to  meet 
them  sword  in  hand.  Thus  an  end  was  put  to  the  Ba- 
bylonian empire  ;  and  Cyrus  took  possession  of  Baby- 
ion  for  one  called  in  Scripture  Darius  the  Mede^  most 
probably  Cyaxarea  11.  uncle  to  Cyrus.  From  this  time 
Babylonia  never  was  erected  into  a  distinct  kingdom, 
but  hath  always  followed  the  fortune  of  those  great 
conquerors  who  at  different  times  have  appeared  in  A- 
•la.  It  is  now  frequently  the  object  of  contention  be- 
tween the  Turks  and  Persians.     See  Assyria. 

Concerning  the  nature  of  the  cotlotry,  manners,  cu- 
stoms^  &c.  of  the  ancient  Babylonians,  the  following 
account  is  collected  by  M.  Sabbathier* 

**  As  all  the  nations  under  the  dominion  of  Cyrus, 
beside  the  ordinary  tributes,  were  obliged  to  maintain 
him  and  his  army,  the  monarch  and  his  troops  were 
supported  by  all  Asia.  The  country  of  Babylon  alone 
was  obliged  to  maintain  him  four  months  of  the  year  \ 
its  fertility,  therefore,  yielded  a  third  of  the  produce 
of  Asia.  The  government  of  this  counticyt  which  the 
Persians  termed  satrapy^  was  richer  and  more  exten- 
sive than  any  of  the  rest.  It  maintained  for  the  king, 
beside  the  war-horses,  a  stud  of  800   fitalUons,  and 
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16,000  mares*  Sq  great  a  nttmber  of  IhcBan.  dogSBa^in^ 
were  likewise  bred  in  this  province  for  the  king,  that 
four  of  its  cities  kept  those  animals  \  and  in  return,  they 
were  exempted  from  all  taxes  and  tributes. 
'  *'  It  rained  very  seldom  in  this  country,  according 
to  Herodotus.  The  earth  was  watered  by  the  river, 
which  was  here  diffused  by  human  industry,  as  the 
Nile  over  Egypt  by  nature  \  for  all  the  country  of 
Babylon  was  divided  by  canals,  the  greatest  of  which 
was  navigable,  and  flowed  from  south  to  north,  from 
the.  Euphrates  to  the  Tigris.  In  short,  it  was  one  of 
the  finest  countries  for  com  in  the  world  \  bi|t  for  pro- 
ducing trees,  the  fig-tree,  the  vine,  and  the  olive,  it 
was  not  famous.  It  was  so  luxuriant  io  grain,  that  it 
commonly  yielded  a  hundred  times  more  than  what 
was  sown;  and  in  good  years  it  yielded  three  hun- 
dred times  more  than  it  received*  The  leaves  of  its 
wheat  and  barley  were  four  inches  broad.  *  Thoogh 
I  know,'  sajs  Herodotus,  '  that  the  millet  and  the  se« 
same  of  th|it  country  grow  to  the  size  of  trees,  I  will 
not  describe  them  particularly  \  lest  those  who  have 
not  been  in  Babylonia  should  think  my  account  fabu- 
lous. 

^'  They  had  no  oil  but  what  they  made  from  Indian 
corn*  The  country  abounded  with  palm-trees,  which 
grew  spontaneously  >  and  most  of  them  bare  fruit,  of 
which  the  inhabitants  made  bread,  wine,  and  honey* 
They  cultivated  these  trees  and  their  fig-trees  in  the 
same  manner.  Some  of  them,  as  of  otlier  trees,  the 
Greeks  called  fnale  ones.  They  tied  the  fruit  of  the 
male  to  the  trees  which  bore  dates  5  that  the  mosquito, 
leaving  the  male,  might  cause  the  date  to  ripen,  by  pie- 
netratiog  it  \  for  without  that  assistance  it  came  not  to 
maturity.  Mosquitos  bred  in  the  male  palms  as  in  the 
>pild  fig-trees. 

**  But  we  must  not  here  omit  to  give  an  account  of 
the  peculiar  and  surprising  construction  of  their  boats 
of  skins,  in  which  they  sailed  along  the  river  to  Baby- 
lon. These  boats  were  invented  by  the  Armenians, 
whose  country  lay  north  from  Babylonia*  They  made 
them  with  poles  of  willow,  which  they  bent,  and  cop 
vered  with  skins  ;  the  bare  side  of  the  skins  they  pot 
outwards  \  and  they  made  them  so  tight,  that  they  re- 
sembled boards.  The  boats  had  neither  prow  nor 
stern,  but  were  of  a  round  form  like  a  buckler.  They 
put  straw  on  the  bottom.  Two  men,  each  with  an 
oar,  rowed  them  down  the  river,  laden  with  different 
wares,  but  chiefly  with  palm  wine.  Of  these  boats 
some  were  very  large,  and  some  very  small.  The  lar- 
gest carried  the  weight  of  500  talents.  There  was 
room  for  an  ass  in  one  of  their  small  boats  }  they  put 
many  into  a  large  one.  When  they  had  unloaded,  at 
ter  their  arrival  at  Babjlon,  they  sold  the  poles  of  their 
boats  and  the  straw  \  and  loading  their  asses  with  th« 
skins,  returned  to  Armenia :  for  they  could  not  sail  up 
the  river,  its  current  was  so  rapid*  For  this  reason 
they  made  their  boats  of  skins,  instead  of  wood  \  and 
on  their  return  to  Armenia  with  their  asses,  they  ap» 
plied  the  skins  to  their  former  use. 

*'  As  to  their  dress,  they  wore  a  linen  shirt,  which 
came  down  tojheir  feet*  Over  it  they  wore  a  wooir 
len  robe  j  their  outer  garment  was  a  white  vest.  Their 
shoes  resembled  those  of  the  Thebans*  They  let  their 
hair  gi'ow.  On  their  heads  they  wore  a  turban*.  They 
rubbed  their  bodies   all  over  with-  fragrant   liquors* 
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iiilt.  Eftcb  mmn  had  a  ring  on  his  finger,  andlaatiegiuiicaiie 
^m^  in  hU  band,  with  an  apple  at  the  top,  or  a  rofe^  a  \\\j^ 
or  an  eagle  or  some  other  figure ;  for  tbey  were,  not 
suffered  to  use  canes  wtthovt  de vices.   . 

**  With  regard  to  their  policjr,  Herodotns  thinka 
that  their  best  law  was  one  which  the  Heneti,  an  lU 
Wrian  people,  likewise  ofaeecved  in  every  town  and  vil« 
lage.  When  the  girU  were  marriageable,  they  were  ok«- 
dered  to  meet  in  a  certain  place,  where  the  youfig  men 
Ukewise  assembled..  They  were  then  sold  by  the  public 
crier :  but  be  first  sold  tfae  most  beaotifiil  one.  When 
he  bad  sold  Jier  at  an  immense  price,  be  put  op  others 
to  sale,  according  to  their  degrees  of  beauty.  The  rich 
fiabyloniais  were  emulous  to  caary  off  the  finest  wo* 
men,,  who  were  sold  to  the  highest  bidders.  But  as  the 
young  men  who  were  poor  could  not  aspire  to  have  fine 
women,  tbey  "were  oontent  to  take  the  ugliest  wltb.  'the 
modey  which  was  given  them:  for  when  the  crier  bad 
sold  the  handsomest,  he  ordered  the  ugliest  of  all  the 
women  to  be  braogbt  \  and  asked,  if  any  one  was  will- 
ing to  take  her  with  a  small  sum  of  money.  Thus  she 
became  the  wife  of  bim  who  waa-  most  easily  satisfied^ 
and  thus  the  finest  women  were  sold  j-  and  from*  the 
monej  wbich  tbey  brought,  small  fortunes  were  given 
to  the  ugliest,  and  to  those  who  had  any  bodily  in- 
firmity.  .  A  father  could  not  marry  his  daughter  as 
he  pleased  \  nor  wias  he  who  bought  ber  allowed  to 
take  her  home,  without  giving  security. that  he  would 
marry  her.  JBut,  tSktt  ahe.  sale,  if  the  parties  were 
not  agreeable  to  eacboibeff,  ithe  law.^njoiiied'that  the 
parcbase^esoney  shonld  be  rtotored*  The  iababitanta  of 
any  of  tbeir  towns  were  permitted  to  marry!  wives  at 
these  auctions.  Such  were  the  early  customs  of  the 
fiabylonians. 

*'  But  they  afterwards'  made  a  law^  which  prohi^ 
bited  the  inhabitants  of  different  towns  to  intermarry, 
and  by  which  husbands  were  punished  for  treating  their 
wives  ill.  When  they  bad  become  poor  by  the  ruin  of 
their  metropolis,  (athers  .used  to  prostitute  iheir  daugh- 
ters for  eain.  There  was  a  sensible  custom  among  the 
Babylonians,  worthy  to  be  related*  They  brought  their 
sick  into  the  forum,  to  consult  those  who  passed  on  their 
diseases  \  for  they  had  no  physicians.  They  asked  those 
who  approached  the  sick,  if  tbey  ever  bad  the  same  dir 
stemper  ?  If  tbey  knew  any.  one  who  bad  it?  and  bow 
he  was  cured  ?  Hence,  in  this  country,  every  one  ilrho 
saw  a  sick  person  was  obliged  to  go  to  him  and  inquire 
into  his  distemper. 

**  They  embalmed  their  dead  with  honey  \  and  their 
mourning  was  like  that  of  the  Egyptians. 

^  There  were  three  Babylonian  tribes,  who  lived  only 
upon  fish,  and  who  prepared  them  in  the  following  man- 
ner :  they  dried  them  in  the  sun,  and  then  beat  them  in 
a  mortar  to  a  kiud  of  flour,  which  after  they,  bad  sifted 
through  linen,  they  baked  it  in  rolls. 

**  The  Babylonians  at  first  worshipped  only  the  sun 
and  the  moon  \  but  they  soon  multiplied  their  divini- 
ties. They  deified  Baal,  Bel^.or  Belus,  one  of.  their 
kings,  and  Merodach-Baladan.  They  also  worshipped 
Venus,  under  the  name  o(  Mylitta..  She  and  Bel  us 
were  the  principal  deities  of  the  Babylonians.  They 
oounted  their  day  from  snnrise  to  sunrise.  They  so- 
lemnized &Ye  days  of  the  year  with  great  magnificencoi 
and  almost  the  same  ceremonies  with  , wbich,  the  Bot 
maa9  celebrated  their  Saturnalia^ 


**  The  Babylonians  were  very  much-  addicted,  to  jo-  Babyldiii* 
dicial  astrology.  Their  priests,  who  openly  professed  Q 
that  art,  were  obliged  to  commit  to  writing  all  the  B«c 
events  of  the  lives  of  their  illustrious  men  ^.and  on  a 
fancied  connection  between  those  events  and  the  mo- 
tions of  the  heavenly  bodies,,  the  principles  of  their 
art  were  founded.  They  pretended  that  some  of.  tbeic 
books,  in  wbich  their  historical  transactions. and  re* 
volutions  were  accuvately  compared  with' the  courses 
of  the  stars,  were  thousands  of  years  old.  This  as- 
sertion of  their  judicial  astrologers  we  may  reason* 
ably  dispute  ^  but  that  their  astronomers  had  made  a 
long/series  of  observations,  is  incontestably  true.  It  is 
oertain  that  some  of  those  observations  were  extant  in 
the  days  of  Aristotle,  and  that  they  were  oldeir  than 
the  empiDe  of  the  Babylonians/*     See  History  ofA^ 

TRONOMY. 

BABYLONIAN,  Babylokius,  is  used  in  some 
ancient  writers  for  an  astrologer,  or  any  thing  relating 
to  astrology*  Henoe  Babykiiia  cura^  the  art  of  cast- 
ing nativities  ; .  nndyttum<rt  Babykniii .  the.  computation 
of  astrologers. 

BAJ3YLQNICA  TEXtjk,  a  riclk  sort  of  weavings, 
or.  hangings,  denominated  from  the  city-  Babylon^ 
where  the  practice  of  interweaving  divers  colours  in 
tbeir  hangings  first  obtained.  Hence  also  Babylonic 
garments,  Babylonic  skins,  Babylonic  carpets,  hoii* 
sings,  &c.  Babylonica  so/ana^  coverings  laid  over 
couches,  &c.  painted  with  gold,  purple,  and  other  co- 
lours. 

BABYLONICS,  Babylonica,  in  Natural  History, 
a  fragment  of  the  ancient  history  of-  the  world,  ending 
at  267  years  before  Christ ;  and  composed  by  Berosus, 
or  Berossus,  a  priest  of  Babylon,  about  the  time  of 
Alexander.  The  Babylonics  are  sometimes  also  cited 
in  ancient  wi  iters  by  the  title  of  Ckaldaics*  They 
.tvsere  very  consonant  with  Scripture,  .as  Jose pbuf  and 
.the  ancient  .Christian  chronologers  assure  ^  whence  the 
author  is  usually  supposed  to  have  consulted  the  Jewish 
writers.  Berosus  speaks  of  an  universal  deluge,  an  ark, 
&c.  He  reckons  ten  generations  between  the  first 
man  and  the  deluge;  and  marks  the  duration  of  the 
several  generaiions  by  sann^  or  perioda  of  223  lonar 
months;  which  reduced  to  years,  differ,  not  orach 
from  the  chronology  of  Moses.*^Th'e  Babylonics  con- 
sisted ^f  three  books,  including  the  history  of  the  an- 
cient Babylonians,  Modes,  &c.  Bot  only  a  few  im- 
perfect extracts  are  now  remaining  of  the  work^  pre- 
served chiefly  by  Josephus  and  Syncellus,  where  all 
the  passages  of  citations  of  ancient  authors  out  of  Be- 
rosus are  collected,  with  great  exactness.  Annius  of 
Viterbo,  .to  supply  the  loss,  forged  a  complete  3erosus 
out  of  hi9  own  .bead. .  The  world.. has  not  thanked  bim 
for  the  imposture. 

BABYBOUSS A,  in  Zoohgy-,  a  -synonime  of  a  spe- 
cies of  sus.    See  Sus,  Mammalia  Index, 

BAC,  in  Navigation^  is.  used  for  a  praam,  or  ferry- 
boat. • 

BACy  in  Breuingi  a  large  flat  kind  of  tub>  or  ves- 
sel, wbernin  the  wort  is  put  to .  stand  and  cool  be- 
fore, boiling.  •  The  ingredients  of  beer  pass  through 
thi:ee  kinds  of  vessels.  They  are  masked  in  one, 
worked  in  another^  and  cooled  in  a  third  called  bacs 
w  coolers, 

Bac,  in  Distillery^  vessels  into  which  the  liquor  to 
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be  fermented  is  pumped  from  the  eooleri  in  order  tp  be 
worked  with  jeast. 
Bacchana.  BAC-MokeTf  U  one  who  makes  liqaor-bac8»  nnder- 
bacs,  coolers,  mash- tuns,  working- tons,  &c  for  the 
brewers.  The  workmanship  is  partly  carpentry,  in  a 
particular  manner,  for  it  must  b«  tight  enough  to  hold 
liquor }  and  partly  cooperage,  viz.  the  mash-tun,  or  vat, 
which  is  hooped*  There  are  not  many  of  this  trade  } 
and  it  requires  chiefly  strength,  with  a  little  art*  A 
small  stock  of  stuff,  besides  tools,  will  set  a  man  np 
tolerably  well ;  but  with  20oL  or  300l«  he  will  make  a 
good  figure  in  business. 

BACA,  or  Baza,  a  town  of  Spain  in  the  king* 
dom  of  Granada.  W,  Long.  3.  6.  N.  Lat.  37.  i8« 
It  is  situated  in  a  yalley  called  Hoya  dt  Baaot  It  is 
encompassed  with  old  walls,  and  has  a  castle  half 
ruined.  It  contains  about  4000  houses,  but  has  no- 
thing remarkable  except  the  ehorch  dedicated  to  the 
Virgin  Mary.  The  land  about  it  is  well  eultivated 
for  half  a  Itragoe  round,  and  is  fertile  in  wheat,  winei 
honey,  hemp,  and  flax,  being  watered  by  the  little  river 
Goadalantin. 

BACACUM,  a  town  of  the  Nervii  in  Gallia  BeU 

fica  $  now  Bavmf^  in  Hainault.  £.  Long.  3.  30.  N» 
iat.  50.  25. 

BACAIM,  a  handsome  sea-port  town  of  the  king** 
dom  of  Visaponr,  on  the  Malabar  coast,  in  Asia.  It  is 
subject  to  the  Portuguese  \  and  stands  in  £.  Long.  73* 
to.  N.  Lat.  10.  o. 

BACASEuAY,  a  town  in  the  peninsula  of  Crioi 
Tartary,  formerly  considered  as  the  capital  of  the  coun- 
try, the  khan  having  had  his  residence  there.  £.  Long< 
35.  lo.  N.  Lat.  45.  30. 

BACANTIBI,  in  ecclesiastioal  antiquity,  wander- 
ing clerks,  who  strolled  &om  chnrch  to  chorch«-«»The 
word  seems  formed  by  corruption  from  vaeamtivt 

B  ACCA,  BbrAt,  in  Botany^  is  used  to  signify  each 
fruits  as  consist  of  a  pertcarpium  full  of  juice  and  seeda, 
without  any  valves. 

BACCALARIA,  in  middle-age  writers,  denotes  a 
kind  of  country-farms,  consisting  of  several  manses. 

Baccauuua  dommkaria^  or  indamkucaia^  was  more 
particularlj  used  for  a  ftim  belonging  to  the  lord,  and 
kept  in  his  own  hands. 

BACCARACH,  a  town  of  the  Pmssiaa  itates  in 
the  duchy  of  the  Lower  Rhine,  containing  1 250  inha- 
bitants. It  is  famous  for  excellent  wine ;  and  is  si- 
tuated on  the  Rhine,  in  £•  Long.  7.  5.  N.  Lat.  49. 
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BACCH^,  in  antiquity,  the  priestesses  of  Bacchus^ 

who  celebrated  the  orgia  or  mysteries  of  that  god.— 

The  word  was  also  used  for  the  ivy  crowns  or  garlands 

worn  by  the  priests  of  Bacchus,  in-offering  saonfices  to 

him. 

BACCHANALIA,  (easts  celebrated  in  honour  of 

Bacchus  by  the  ancients.    The  two  most  remarkable 

were  called  the  gr&aier  and  iester.     The  latter  called 

Lenaa^  from  a  word  signifying  a  Ufiiw  press^  were  held 

in  the  open  fields  about  autumn  ;  the  greater,  called 

JDionysia^  from  one  of  the  names  of  Baccihus,  were  ce<^ 

lebrated  in  the  city,  about  the  spring-time.    Both  these 

feasts  were  accompanied  with  games,  spectacles,  and 

tbeatrioal^representationa  \  and  it  was  at  this  time  the 

poets  contended  for  the  prize  of  poetry.     These  whe 


were  initiated  into  the  eeldmtion  of  these  feasts,  re-  iu«^m 
presented,  some  Silenus,  others  Pan,  others  Satyrs,  and      U 
in  this  manner  appeared  in  public,  night  and  day,  coon-       I 
terfeiting  drunkenness,  dancing  obscenely,  and  com*,^*"^'. 
mitting  all  kinds  of  licentiousness  and  debauchery.  See 
Bacchus. 

BACCHARIS,  Floughm ak's  SriKXirARD.  See 
BoTAirr  Index. 

BACCHI,  in  M/echimks^  a  kind  of  ancient  ma- 
chines, in  form  of  goats,  used  by  Jupiter^  in  his  wars 
against  the  giants.  Rodheck  describcis  two  kinds  of 
bacchi,  one  made  like  the  battering-ram,  wherewith 
Jupiter  demolished  the  enemy^s  fortifieatfona  y  the  other 
contrived  to  cast  fire  out  of,  from  whence  the  Greeks 
are  oonjectured  to  have  framM  their  idea  of  the  ekU 


BACCHIC,  something  relating  to  the  oerenMoies 
of  Bacchus.  The  celebrated  intaglh^  called  Michael 
Angelo's  rbig,  is  a  representation  of  a  Bacchic  fisast. 

Baccbic  songf  is  sometimes  used  for  a  ehamson  Jt  heirtf 
or  composition  to  inspire  jollity.  But  in  a  more  pfopet 
sense  it  is  restrained  to  a  dithyrambic  ode  or  hymn. 

BACCHINI,  Benxdict,  a  Benedictine  monk,  and 
One  of  the  most  learned  men  in  his  time,  was  bom  at 
Borgo  San  Domino  in  1651  ^  and  wrote  a  great  num- 
ber of  hooks  in  Latin  and  Italian,  the  most  consider- 
able of  which  is  a  Literary  Jonmal.  He  died  at  Bo- 
logna in  1 7  21,  aged  70. 

BACCRIUS,  a  follower  of  Aristoxenus,  supposed 
by  Fabrieitis  to  bawe  been  tutor  to  the  emperor  Marcos 
Antoninus,  and  consequently  to  have  lived  about  A.  C 
140*  He  wrote  in  Greek  a  very  short  introdnction  te 
mnsie,  in  dialogue,  which,  with  a  Latin  translation 
thereof,  Meibomius  has  published.^  It  seems  it  was 
first  published  in  ^e  original  by  Mersennus,  in  his 
Commentary  on  the  first  six  chapters  of  Genesis  ;  and 
that  afterwards  he  published  a  translation  of  it  in 
French,  which  Meibomius  in  the  preface  to  his  edition 
of  the  ancient  musicd  anthort,  censures  as  being  gross- 
ly erroneous. 

Bacchiits,  in  ancient  poetry,  a  kind  of  foot  com- 
posed of  a  abort  syllable  and  two  long  ones ;  as  the 
word  [&f ari].  It  takes  its  name  from  the  god  Bacchus, 
because  it  frequently  entered  into  the  hymns  composed 
in  Ibis  honour.  The  Romans  called  it  likewise  itnotrhts^ 
tripodiui^  Mitant, 

BACCHUS,  iu  Heathen  Mfthohgy,  the  god  of 
wine,  with  whose  fabulous  adventures  every  school-boy 
ts  acquaintedtf  This  personage  is  seldom  named  in 
modem  times  but  as  a  sensual  encourager  of  feast  and 
jollity ;  but  be  was  regarded  in  a  more  respectable  light 
by  the  ancients,  who  worshipped  him  iu  different  coun- 
tries under  the  following  appellations :  in  £gypt,  he 
tras  called  Oeiria  $  in  Mysia,  Fanacea  ;  in  India  Di- 
onysiue;  Liber^  throughout  the  Roman  dominions  ;  A' 
dtmeus,  tn  Arabia ;  and  Pentkeus^  by  the  Lucanians. 
Mythologists  furnish  reasons  for  sill  these  different  names 
giv^  to  the  same  god,  which  may  be  seen  in  the  second 
volume  of  Banier^S  Mythology. 

It  is  natural  to  supp9Se  that  the  Greeks  and  Romans, 
as  usual,  bestowed  upon  the  one  •  Bacchus  which  they 
worshipped,  the  several  actions  and  attributes  of  the 
many  divinities  known  by  that  name,  and  by  other 
equivalent  denominations,  in  different  countries.   How- 
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ever,  aatiqnity  chiefly  diBtiagnished  two  god*  ander  tbe 
title  of  Bacchus;  that  of  Egypt,  the  son  of  Amnion^ 
and  the  same  as  Osiris  \  and  that  of  Thebes  in  Bceotia, 
the  son  of  Jupiter. and  Semele. 

The  Egyptian  Bacchus  was  brought  up  at  Nysa,  a 
city  of  Arabia  Felix,  whence  he  acquired  the  name  of 
JDifuufsiuSf  or  the  god  of  Nysa  \  and  this  was  the  con* 
queror  of  India.  Though  this  Bacchus  of  tbe  Egyp- 
tians was  one  of  the  elder  gods  of  Egypt,  yet  the  son 
of  Semele  was  the  youngest  of  tbe  Grecian  deities. 
Diodoros  Siculus  tells  us,  that  Orpheus  first  deified  thei 
SOB  of  Semele  by  the  name  of  Bacchus,  and  appointed 
his  ceremonies  in  Greece,  in  order  to  render  the  family 
of  Cadmus,  the  grandfather  of  the  Grecian  Bacchus,  il- 
lustrious. 

The  great  Bacchus,  according  to  Sir  Isaac  Newton, 
flourished  but  one  generation  before  the  Argonautic 
expedition.  This  Bacchus,  says  Hermippus, .  was  po« 
tent  at  sea,  conquered  eastward  as  far  as  India,  re- 
turned in  trinmfAi,  brought  his  army  over  tbe  Helle- 
spont, conquered  Thrace,  and  left  music,  dancing,  and 
poetry  there.  And,  according  to  Diodorus  Siculus, 
tt  was  the  son  of  Semele  who  indented  farces  and 
theatres,  and  who  first  established  a  music  school,  ex« 
empting  from  all  military  functions  such  musicians  as 
discovered  great  abilities  in  their  ait^  on  which  ac- 
ooont,  says  the  same  author,  musicians  formed  into 
companies  have  since  frequentJy  enjoyed  great  privi- 
leges. 

Dr  Borney*  observes,  that  the  dithyrambics  which 
gave  birth  to  dramatic  representations,  are  as  ancient 
as  the  worship  of  Bacchus  in  Greece )  and  there  is 
little  doubt  but  that  the  ceremonies  of  his  mysteries 
gave  rise  to  the  pomp  and  illuBions  of  the  theatre.  Many 
of  the  most  splendid  exhibitions  upon  tbe  stage  for  the 
entertainment  of  tbe  people  of  Athens  and  Kome,  be- 
ing performed  upon  the  fesitivaU  of  Bacchus,  gave  oc- 
casion to  tbe  calling  all  those  that  were  employed  in 
them,  whether  for  singing,  dancing,  or  reciting,  ser^ 
vants  of  Bacchus. 

Pausanias,  in  his  Attics,  speaks  of  a  place  at  Athens 
consecrated  to  Bacchus  the  singer;  thus  named,  he  says, 
for  the  same  reason  as  Apollo  is  called  tbe  chief  MkA  con^ 
ducior  of  the  muses.  Whence  it  should  seem  that  Bao* 
ehus  was  regarded  by  the  Athenians  not  only  as  tbe 
god  of  wine,  but  of  song  \  and  it  must  be  owned,  that 
bis  followers,  in  their  cupn,  have  lieen  much  inclined 
to  singing  ever  since.  Indeed  we  are  certain,  that  in 
none  of  the  orgies,  processions,  triumphs,  and  festivals, 
instituted  by  the  ancients  to  the  honour  and  memory  of 
this  prince  of  bons  vivans,  music  was  forgotten,  as  may 
be  still  gathered  from  ancient  sculptu^,  where  we  find 
not  only  that  musicians,  male  and  female,  regaled  him 
with  the  lyre,  tbe  flute,  and  with  song^  but  that  be 
was  accompanied  by  fawns  and  satyrs  playing  upon  tim- 
brels, cymbals,  bagpipes,  and  horns  ^  these  Suidas  calls 
bis  minstrels ;  and  Strabo  gives  them  the  appellations 
of  BorcAi,  Silem^  Satyrt\  BaechiXf^  Lenof^  Thy^e^  Mamii' 
kmes^  NasadeSf  Nymphae^  and  Tiiyf^i*  These  represen- 
tations have  furnished  subjects  for  the  finest  remains  of 
ancient  eculptnre  ;  and  the  most  voluptuous  passages  of 
ancient  poetry  are  destriptions  of  the  orgies  and  festi* 
vals  of  Bacchus.     See  Orgia. 

BACCHYLIDES,  a  famous  Greek  poet,  wm  the 
ieghcw  of  Simonides,  aqd  the  cotemporary  and  rival 


of  Pindar.     Both  sung  the  victories  of  Hiero  at  tbe  BaechyKdet 
public  games.    Besides  odes  to  athletic  victors,  he  was         H 
author  of  Love  Verses ;    Prosodies ;   Dithyrambics  \  ^^*chelof. 
Hymns  \  Fseans  \  Hyporchemes  \  Puihenia,  or  songs 
to  be  sung  by  a  chorus  of  virgins  at  festivals.     The 
chronology  of  Eusebius  places  tbe  birth  of  Bacchylides 
in  tbe  8  2d  Olympiad,  about  450  B.  C. 

B  ACCIO,  or  Baccius,  Andrew,  k  celebrated  phy- 
sician of  the  16th  cenlory,  born  at  St  Elpideo.  He 
practised  physic  at  Bome  with  great  reputation,  and  was 
first  physician  to  Pope  Sixtus  V.  The  most  scarce  and 
valuable  of  his  works  are,  i.  De  Thermis,  2.  De  Na* 
hiraii  Vinorum  Historia,  3.  De  Venenis  et  Antidotis* 
4.  De  Gemmu  ac  Lapidibus  Pretiosis. 

B ACCIO,  JFrs.  Bdrtpiomeo^  called  Bartelemi  ds  S. 
MarcOf  a  celebrated  painter  of  history  and  portrait, 
was  bom  at  Savignano  near  Florence  in  1469,  and 
was  a  disciple  of  Cosumo  Roselli  \  but  his  principal 
knowledge  in  tbe  art  of  painting  was  derived  from 
Leonardo  da  Vinci.    He  understood  the  true  principles 
of  design  better  than  most  masters  of  his  time,  and 
was  also  a  considerable  painter  in  perspective  ;  which 
induced  Raphael  to  have  recourse  to  him  afiter  be  had 
quitted  the  school  of  Perugino  \  and  under  his  direc- 
tion likewise  Raphael  studied  the  art  of  managing  and 
uniting  colours,  as  well  as  the  rules  of  perspective. 
Some  years  after  the  departure  of  Raphael  from  Flo* 
reoce,  Baccio  visited  Rome  ;  and  by. the  observationa  , 
be  made  on  tbe  antiques,  and  the  works  of  Raphael 
which  were  then  the  admiration  of  the  whole  world, 
he  was  extremely  improved,  and  manifested  his  ac- 
quired abilities  by  a  picture  of  S.  Sebastian,  which  he 
finished   at  his  return  to  Florence.     It  was  so  well 
designed,  so  naturally  and  beautifully  coloured,  and. 
had  so  strong  an  expression  of  pain  and  agony,  that 
it   was  removed   from  the  place  where  it  was  pub- 
licly seen  (in  the  chapel  of  a  convent),  as  it  had 
been  observed  to  have  made  too  strong  an  impression  on 
the  imaginations  of  many  women  who  beheld  it.     He 
was  very  laborious,  and  made  nature  his  perpetual  stn* 
dy }  he  designed  the  naked  correctly  \  his  figures  had  a 
great  deal  of  grace,  and  his  colouring  was  admirable. - 
He  is  accounted  to  have  been  the  first  inventor  of  that 
machine  called  a  iayman  by  the  artists,  and  which  to 
this  day  is  in  general  use.   Upon  that  he  placed  his  dra- 
peries,  to  observe  with  grreater  exactness  their  natural 
and  their  more  elegant  folds.     A  capital  picture  of  the 
ascension  by  Baccio,  is  in  tbe  Florentine  collection. 
He  died  in  1517. 

BACHELOR,  or  Batchelor,  a  common  term 
(or  a  man  not  married,  or  who  is  yet  in  a  state  of  celi- 
bacy.—Tbe  Roman  censors  frequently  imposed  fines  on 
old  bachelors.  Dion  Halicamasseus  mentions  an  old 
constitution,  by  which  all  persons  of  full  age  were  ob- 
liged to  marry.  But  the  most  celebrated  law  of  this 
kind,  was  that  made  under  Augustus,  called  the  Le» 
Julia  de  Maritandis  Ordtnihus ;  by  which  bachelore 
were  made  incapable  of  le^cies  or  inheritances  by  will, 
unless  firom  their  near  relations.  This  brought  many 
to  marry,  according  to  Plotarch^s  observation,  not  to 
much  for  the  sake  of  raising  heirs  to  their  own  estates, . 
as  to  make  themselves  capable  of  inheriting  those  of 
other  men.— The  rabbins  maintain,  that,  by  tlie  laws 
of  Moses,  every  body,  except  some  few  particulars,  ia 
obliged  in  conscience  to  marry  at  20  years  of  age :  this« 
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tBailtfebr,  makei  one  of  their  613  precepts.     Hence  those  maxims     chevaliers  ;  or, 
Badidors.^  SO  frequeot  among  their  casuists,  that  be  who  does  not 
take  the  necessary  measures  to  leave  heirs  behind  him, 
is  not  a  man,  but  ought  to  be  reputed  a  homicide .-^ 
Lycurgus    was   not   more  favourable ;    by    his  laws, 
bachelors  are  branded  with  infamy,  excluded  from  all 
offices  civil  and  military,  and  even  from  the  shows  and 
public  sports.     At  certain  feasts  they  were  forced  to 
appear,  to  be  exposed  to  the  public  derision,  and  led 
-round  the  market  place.     At  one  of  their  feasts,  the 
women  led  them  in  this  condition  to  the  altars,  where 
they  obliged  tliem  to  make  amende  honourable  to  naturet 
accompanied  with  a  number  of  blows  and  lashes  with 
a  rod  at  discretion.    To  complete  the  affront,  they  forced 
them  to  sing  certain  songs  composed  in  their  own  deri- 
sion.    The  Christian  religion  is  more  indulgent  to  thk 
bachelor  state:  the  ancient  church  recommended  it  as  in 
some  circumstances  preferable  to,  and  more  perfect  than, 
the  matrimonial.    In  the  canon  law,  we  find  injnnctiona 
on  bachelors,  when  arrif^d  at  puberty,  either  to  marrjr 
or  to  turn  monks  and  profess  chastity  in  earnest.-— In 
England,  there  was  a  tax  on  bachelors,  after  25  years 
of  age,   12I.  I  OS.  for  a  dnke,  a  common  person  is.  by 
7  Will.  III.  1695.     In  Britain,  at  present,  they  are 
taxed  by  an  extra-doty  on  their  servants.     Every  man 
of  the  age  of  21  years  and  upwards,  never  having  been 
married,  who  shall  keep  one  male  servant  or  more,  shall 
pay  il.  5s.  for  each  above  or  in  addition  to  the  ordt-> 
nary  duties  leviable  for  Servants.     Every  man  of  the 
age  of  21  years  and  upwardsi  nevoid  having  been  mar- 
ried, keeping  one  .female  servant,  shall  pay  2s.  6d.  in 
addition -to  the  former  2s  6d. ;  js.  in  addition  for  each, 
if  be  has  two  female  servants  j  and  los.  in  addition  for 
each  for  three  or  more  female  servants. 

Bachelor,  was  anciently  a  denomination  given  to 
those  who  had  attained  to  knighthood,  but  had  not  a 
number  of  vassals  sufficient  to  have  their  banner  carried 
before  them  in  the  field  of  battle  }  or  if  thej  were  not 
of  the  order  of  bannerets,  were  not  of  age  to  display 
their  own  banner,  but  obliged  to  march  to  battle  binder 
anotber^s  banner.  It  was  also  a  title  given  to  young 
cavaliers,  who  having  made  their  first  campaign,  re- 
ceived the  military  girdle  accordingly.  And  it  served 
to  denominate  him  who  had  overcome  another  in  a 
tournament  the  first,  time  he  ever  engaged^— The  word 
bachelor,  in  a  military  sense,  is  derived  by  Cujas  from 
biiccelarius,  a  kind  of  cavalry,  anciently  in  great  esteem. 
Du  Gauge  deduces  it  from  haccaloria,  a  kind  of  feet 
or  farms,  consisting  of  several  pieces  of  ground,  each 
whereof  contained  12  acres,  eras  much  as  two.  oxen 
would  plough  ;  the  pd^sessors  of  which  baccalaria  were 
called  bachelors,  Caseneuve  and  Altaserra  derive  ba- 
chelor from  baculuSf  or  bacillus,  ''  a  staff,^*  because  the 
young  cavaliers  exercised  themselves  in  fighting  with 
staves.  Martinius  derives  ,it  from  baccalaurtus,  i.  e. 
bacca  lattrea  donaius,  in  allusion  to  the  ancient  custom 
of  crowning  poets  with  laurel,  baccis  lauri,  as  was  the 
case  with  Petrarch  at  Rdnae  in  1341.  Alciat  and 
Vivos  are  of  the  same  opinion :  nor  is  this  etymolo^ 
improbable. 

Knights^B/kcasLORS,  the  most  ancient,  but  the  lotrast 
orders  of  knights  in  England;  known  by  the  name  of 
knights  only.  They  are  styled  kmghts^bachehrs,  either 
(according  to  some)  as  denoting  their  ^legree,  gttasi  bae 
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according  to  others,  because  this  title  Baciidon^ 
does  not  descend  to  their  posterity. 
.  The  custom  of  the  ancient  Germans  was  to  give 
their  young  men  a  shield  and  a  lance  in  the  great  coun- 
cil :  this  was  equivalent  to  the  toga  virilis  of  the  Bo- 
mans.  Before  this,  they  were  not  permitted,  to  bear 
arms,  but  were  accounted  as  part  of  the  father's  house- 
hold \  after  it,  as  paK  of  the  public.  Hence  some  de- 
rive the  usage  of  knighting,  which  has  prevailed  all 
over  the  western  world,  since  its  reduction  by  colonies 
from  those  northern  heroes.  Knights  are  called  in  La- 
tin equites  aurati;  atirati,  from  the  gilt  spurs  they 
wore;  and  equiieSy  because  they  always  served  on  horse- 
hack  ;  for  it  is  observable,  that  almost  all  nations  call 
their  knights  by  some  appellation  derived  from  a 
horse.  They  are  also  called  in  our  law  milites,  because 
•they  formed  a  part,  or  indeed  the  whole,  of  the  royal 
army,  in  virtue  of  their  feudal  tenures ;  one  condition 
ef  which  was,  that  every  one  who  held  a  knight's  fee 
(which  in  Henry  II.'s  time  amounted  to  2ol.  per  an- 
nam)  was  obliged  to  be  knighted,  and  attend  the  king 
in  bis  wars,  or  pay  a  fine  for  his  non-compliance.  The 
exertion  of  this  prerogative,  as  an  expedient  to  raise 
money  in  the  reign  of  Charles  I.  gave  great  offence, 
though  warranted  by  law  and  the  recent  example  of 
Queen  Elizabeth.  At  the  Restoration,  it  was,  toge- 
ther with  all  other  military  branches  of  the  feudal 
law,  abolished ;  and  it  now  only  exists  as  an  honorary 
title ;  though,  on  account  of  its  indiscriminate  attain- 
Meat,  not  very  generally  regarded.  It  is  conferred 
indiacrtmiaately  upon  gownsmen,  burghers,  and  physi- 
cians, by  the  king's  lightly  touching  the  person,  who 
is  then  kneeling,  on  the  right  shoulder  with  a  drawn 
aword,  and  saying  RisCf  Sir.  See  the  articles  Knight 
and  Nobility. 

Bachelors,  in  a  university  sense,  are  persons  that 
have  attained  to  the  baccalaureate,  or  who  have  taken 
the  first  degrcQ  in  the  liberal  arts  and  sciences. 
-  The  degree  of  bachelor  was  first  introduced  in  the 
13th  century  by  Pope  Gregory  IX.  but  it  remains  still 
unknown  in  Italy.  At  Oxford,  before  a  person  is  en- 
titled to  the  degree  of  bachelor  of  arts,  he  must  have 
studied  there  four  years  ;  three  years  more  to  become 
master  of  arts ;  and  seven  more  to  conunence  bachelor 
of  divinity»«~At  Cambridge,  to  commence  bachelor 
of  arts,  he  must  have  been  admitted  near  four  years  ; 
and  above  three  years  more  before  he  commence  master; 
and  seven  more  still  to  become  bachelor  of  divinity. 
He  may  commence  bachelor  of  law  after  having  studied 
it  six  years.— -At  Paris,  to  pass  bachelor  in  theology, 
a  person  must  have  studied  two  yeeis  in  philosophy 
ted  three  years  in  theology,  and  held  two  acts  of  ex- 
amination in  the  Sorbonne.— Bachelors  in  the  canon 
law  are  admitted  after  two  years  etndy  in  theeame,  and 
sustaining  an  act  according  to  the  forms.  A  bachelor  . 
of  physic  must  have  studied  two  years  in  medicine,  after 
having  been  four  years  master  of  arts  in  the  university, 
and  have  stood  an  examination;  after  which  he  is  in- 
vested with  the  fur,  in  order  to  be  licensed.— In  the 
nniversity  of  Paris,  before  the  foundation  of  divinity- 
profeisoffsbips,  those  who  had  studied  divinity  six  years 
were  admitted  to  go  through  their  course,  whence 
they  were  called  baccalarU  cursores  ;  and  m  there  were 
t«o  courses,  the  first  employed  in  explaining  the  Bible 
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(fen  during  Uiree  snccessive  yean,  the  f econd  for  explaiii« 
ing  the  master  of  the  sentences  for  one  jear,  those  who 
^  were  in  their  Bible-course  were  called  baccaiani  Bib» 
iici^  and  those  arrived  at  the  sentences  baecalarii  sen* 
ienticariL  And,  lastlj,  those  who  had  gone  through 
both  were  denominated  iaccalarti  formati^  ot  formed 
bachelors, 

"At  present,  farmed  baohehr  denotes  a  person  who 
has  taken  the  degree  regularlj  after  the  due  course  of 
stodj  and  ezeroises  required  by  the  statutes ;  by  way  of 
opposition  to  a  current  bachelor^  who  is  admitted  in  the 
way  of  grace,  or  by  diploma. 

We  also  find  mention  of  bachelors  of  the  chnrch, 
bdccahrii  ecclesiee.  The  bishop  with  hi^  canons  and 
haccahrii^  cum  const/id  et  consensu  omnium  canonico* 
rum  suorvm  et  baccahriorum* 

Bachelors,  in  the  livery  companies  of  London, 
are  those  not  yet  admitted  to  the  livery.  These  com- 
panies generally  consist  of  a  master,  two  wardens,  the 
livery,  and  the  bachelors,  who  are  yet  but  in  expecta- 
tion of  dignity  in  the  company,  and  have  their  function 
only  in  attendance  on  the  master  and  wardens.  They 
are  also  called  yeomen. 

Bachelob.  is  also  a  name  given  in  the  six  con^panies 
of  merchants  at  Paris  to  the  elders,  and  such  as,  having 
served  the  o|Eces,  have  a  right  to  be  called  by  the  ma- 
sters and  wardens  to  be  present  with  them,  and  assist 
them  in  some  of  the  functions,  particularly  in  what  re- 
lates to  the  chef-d^otuvres  or  masterpieces  of  soch  as 
afe  candidates  for  being  admitted  masters. 

BACHTAN,  one  of  the  Molucca  islands,  belonging 
to  the  Dutch  j  situated  under  the  equator,  in  £•  Long. 
1 25^.  It  is  the  largest  of  all  the  sma]]  Molucca  islands, 
being  54  miles  long,  and  20  broad.  It  produces  gold 
dust  and  sago,  besides  the  usual  tropical  fruits.  The 
inhabitants  are  Malay  Mahometans,  and  are  governed 
by  a  chief  who  was  once  very  powerful. 

BACHU,  a  city  of  Shirvan  in  Persia,  and  the  best 
haven  in  the  Caspian  sea.  /  It  is  defended  by  a  double 
wall,  as  also  by  a  ditch  and  redoubts,  made  by  the  Rus- 
sians when  they  were  masters  of  the  place.  It  had  a 
sumptuous  castle,  but  it  is  reduced  to  a  ruinous  state 
by  the  Aussians.  Formerly  many  merchants  resided 
here,  and  carried  on  a  considerable  traiSc  in  raw  silk  ^ 
hot  that  commerce  is  now  given  up.  All  the  coun- 
try round  is  much  impregnated  with  sulphur,  which 
renders  the  water  very  unpleasant.  The  neighbour- 
hood of  this  city  supplies  the  countries  adjacent  with 
naphtha,  brimstone,  and  rock-salt  j  and  is  the^  only 
place  thereabouts  which  produces  saflfron.  Round 
Bachu  are  several  very  steep  craggy  mountains,  on 
which  are  strong  watch-towers.  £.  Long*  49-  5*  N. 
Lat.  40.  o. 

BACK,  BACK'Bone^  or  Spine.  See  Akatomt 
Index. 

Back,  in  the  manege,  and  among  farriers.  A 
horse^s  back  should  be  straight,  not  hollow,  which  is 
called  saddle-backed:  horses  of  this  kind  are  generally 
light,  and  carry  their  heads  high,  but  want  in  strength 
and  service.      A  horse  with  a  weak  back  is  apt  to 
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stumble.  In  the  French  rtfling-scbools,  to  monnt  a 
horse  d  dos,  is  to  mount  him  bare-backed,  without  a 
saddle. 

BjcK'Gammon^  an  ingenious  game  played  with  dice, 
upon  a  table,  by  two  persons. 

Manner  ^pldpng  the  game.  The  table  is  divided 
into  two  parts,  upon  which  there  are  24  black  and 
white  spaces,  called  points.  Each  adversary  has  i  j 
men,  black  and  white,  to  distingoish  them }  and  they 
are  disposed  of  in  the  following  manner :  Supposing 
the  game  to  be  played  in  the  right-hand  table,  two 
are  placed  upon  the  ace-point  in  the  adversary's  table, 
five  upon  the  six  point  in  the  opposite  table,  three  up« 
on  the  cinque  point  in  the  hithermost  table,  and  five 
on  the  six  point  in^  the  right- hand  table.  The  grand 
object  in  this  game  is  for  each  player  to  bring  the  men 
round  into  his  right-hand  table,  by  throwing  with  a 
pair  of  dice  those  throws  that  contribute  towards  it, 
and  at  the  same  time  prevent  the  adversary  doing  the 
like.  The  first  best  throw  upon  the  dice  is  esteemed 
aces,  because  it  stops  the  six  point  in  the  outer  table, 
and  secures  the  cinque  in  the  thrower's  table  \  whereby 
the  adversary's  two  men  upon  the  thrower's  ace  point 
cannot  get  out  with  either  quatre,  cinque,  or  six.  This 
throw  is  an  advantage  often  given  to  the  antagonist  by 
the  superior  player. 

When  he  carries  his  men  home  in  order  to  lose  no 
point,  he  is  to  carry  the  most  distant  man  to  his  adver- 
sary's bar  point,  that  being  the  first  stage  he  is  to  place 
it  on  ;  the  next  stage  is  six  points  farther,  viz.  in  the 
place  where  the  adversary's  five  men  are  first  placed  out 
of  his  tables.  He  most  go  on  in  this  method  till  all  his 
men  are  brought  home,  except  two,  when  by  losing  a 
point,  he  may  often  save  the  gammon,  by  throwing  two 
fours  or  two  fives*  * 

When  a  hit  is  only  played  for,  he  should  endeavour 
to  gain  either  his  own  or  adversary's  cinque  pointy  and 
if  that  fails  by  his  being  hit  by  the  adversary,  and 
he  finds  him  forwarder  than  himself,  in  that  case  he 
must  throw  more  men  into  the  adversary's  tables  ; 
which  is  done  in  this  manner :  He  must  put  a  man 
upon  his  cinque  or  bar  point  \  and  if  the  adversary  ne- 
glects to  hit  it,  he  may  then  gain  a  forward  game  in- 
stead of  a  back  game  $  but  if  the  adversary  bits  him, 
be  should  play  for  a  back  game^  and  then  the  greatet 
nnmber  of  men  which  are  taken  up  makes  his  game 
the  better,  because  by  these  means  he  will  preserve  his 
game  at  home  :  and  then  he  should  endeavour  to  gain 
both  his  adversary's  ace  and  trois  points,  or  his  ace 
and  deuce  points,  and  take  care  to  keep  three  men 
upon  the  adversary's  ace  point,  that  in  case  he  hits 
him  from  thence,  that  point  may  remain  still  secure  to 
himself. 

A  back  game  should  not  be  played  for  at  the  begin- 
.ning  of  a  set,  because  it  would  be  a  great  disadvantage, 
the  player  running  the  risk  of  a  gammon  to  win  a  single 
bit. 

Bules  for  playing  at  setting-out  aU  the  throtvs  on  the 
dice,  when  the  player  is  to  play  for  a  gammon  or  for  a 
single  hit  (a),     i.  Two  aces  are  to  be  played  on  the 

Q  q  cinque 
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(a)  The  rules  maiked  thus  t  are  for  a  gammOD  only  }  those  marked  thus  *  are  for  a  hit  only. 
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Back*  cinque  point  and  bar  point,  for  a  gtrnmOn  or  for  a 
(rammoii.  hit.  2.  Two  sixes,  to  be  played  on  tb&  adversary'^ 
bnr  point  and  on  ihe-tbrower^s  bar  point,  for  a  gam* 
nion  or  for  a  hit.  3.  t  Two  trois,  to  be  played  on 
the  cinque  point,  and  the  other  two  oi)  the  trois  point 
in  his  uwn  tables,  for  a  gammon  on1^«  4.  t  Two 
deuces,  to  be  played  on  the  quatre  point  in  his  owil 
tables,  and  two  to  be  brought  over  from  the  fiye  men 
placed  in  the  adversary's  tables  for  a  gammon  only* 

5.  fTwo  fours,  to  be  brought  over  from  the  five  men 
placed  in  the  adversary's  table,  and  to  be  put  upon 
the  cinque  point  in  his  own  tables  for  a  gamoMin  only* 

6.  Two  fives,  to  be  brought  over  from  the  five  men 
placed  in  the  adversary's  tables,  and  to  be  put  on  the 
trois  point  in  his  own  tables,  -for  a  gammon  or  for  a 
bit.  7*  Size  ace,  he  must  take  his  bar  point  for  a 
gammon  or  for  a  hit.  8.  Bize  deuce,  a  man  to  be 
brought  from  the  five  men  placed  in  the  adversary's 
tables,  and  to  be  placed  in  the  cinque  point  in  fair  own 
tabliBs,  for  a  gammon  or  for  a  hit.  9.  Six  and  three, 
a  man  to  be  brought  from  the  adversary's  ace  point,  as 
far  as  he  will  go,  for  a  gammon  or  for  a  bit.  lo*  Six 
and  four,  a  man  to  be  brought  from  the  adversary's 
ace  poiot,  as  far  as  he  will  go,  for  a  gammon  or  for  a 
bit.  *ii.  Six  and  five,  a  roan  to  be  carried'  from  the 
adversary's  ace  point,  as  far  as  he  can  g6,  for  a  gam* 
mon  or  for  a  hit.  12.  < Cinque  and  quatre,  a  man  to 
be  carried  from  the  adversary's  ace  point,  as  far  as  he 
can  go,  for  ft  gammon  or  for  a  fait.  13.  Cinque  trqia, 
to  make  the  trois  point  in  his  table,  for  a  gammon  or 
for  a  hit.  14.  Cinque  deuce,  to  play  two  men  from 
the  five  placed  in  the  adversary's  tables,  for  a  gammon 
or  for  a  hit.  1 5*  f  Cinque  ace,  to  bring  one  man  from 
the  five  placed  in  the  adversary's  tables  for  the  cinque, 
and  to  play  one  man  down  on  the  cipque  point  in  his 
own  tables  for  the  ace,  for  a  gammon  only.  16.  Quatre 
trois,  two  men  to  be  brought  from  the  five  placed  in 
the  adversary's  tables,  for  a  gammon  or  for  a  hit.  17. 
Quatre  deuce,  to  make  the  quatre  point  in  his  own 
tables,  for  a  gammon  or  for  a  hit.  18.  f  Quatre  ace, 
to  play  a  man  from  .the  five  placed  in  the  adversary's 
tables  for  the  quatre ;  and  for  the  ace,  to  play  a  roan 
down  upon  the  cinque  point  in  his  own  tables,  for  a 
gammon  only.  19.  t  Trois  deuce,  two  men  to  be 
brought  from  the  five  placed  in' the  adversary's  tables, 
for  a  gammon  only.  20.  Trois  ace,  to  make  the  cinqoe 
point  in  his  own  tables,  for  a  gammon  or  for  a  hit.  2i* 
i  Deuce  ace,  to  play  one  man  from  the  five  men  placed 
in  the  adversary's  table  for  the  deuce ;  and  for  the  ace 
to  play  a  man  down  upon  the  cinque  point  in  his  own 
tables,  for  a  gammon  only.  22.  *  Two  trois,  two  of 
them  to  be  played  on  the  cinque  point  in  his  own 
tables,  and  with  the  other  two  he  is  to  take  the  qoatre 
point  in  the  adversary's  tables.  23.  *  Two  deuces,  two 
of  them  ape  to  be  played  on  the  quatre  point  in  his  own 
tables,  and  with  the  other  two  he  is  to  take  the  trois 
point  in  the  adversary's  tables.  By  playing  these  two 
eases  in  this  manner,  the  player  avoids  being  shot  up  in 
the  adversary's  tables,  and  has  the  chance  of  throwing 
eilt  the  tables  to  win  the  hit. 

24.  *  Two  fours,  two  of  them  ftre  to  take  the  ad- 
versary's cinque  point  in  the  adversary's  tables,  and  for 
the  other  two,  two  men  are  to  be  brought  from  the 
five  placed  in  the  adversary's  tables.   25.  *  Cinque  ace, 
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the  einqoe  #bonld  be  played  from  the  five  men  placed  But 
in  the  adversary's  tables,  and  the  ace  from  the  adver-  gasmoa. 
sary's  ace  point.  26.  *  Quatre  ace,  the  qoatre  to  be 
played  from  the  five  men  placed  in  the  adversary's  ace 
point.  27.  *  Deuce  ace,  the  deuce  to  be  played  fron 
the  five  men  placed  in  the  adversary's  tables,  and  the 
ace  from  the  adversary's  ace  point. 

The  three  last  chances  are  played  in  this  manner  ^ 
becMise  an  ace  being  laid  down  in  the  adversary's  tables, 
there  is  a  probability  of  throwing  dence  ace,  trois 
denoe,  quatre  trois,  or  size  cinqne,  in  two  or  three 
throws ;  either  of  whicfa  throws  secures  a  point,  and 
gives  the  player  the  best  of  the  hit. 

Cautions^  Sfc.  The  player  must  understand  by  the 
directions  given  to  play  for  a  gammon,  that  he  is  to 
make  some  blots  on  purpose,  the  odds  being  in  bis  fa- 
vodr  that  they  are  not  hit :  but  if  it  should  happen  that 
any  blot  is  hit,  as  in  this  case  there  will  be  three  men 
in  the  adversary's  tables,  he  must  then  endeavonr  to 
secure  the  adversary's  cinque,  quatre,  or  trois  point,  to 
prevent  a  gammon,  and  must  be  very  cautions  of  bis 
fourth  man's  not  being  taken  op. 

He  must  not  crowd  his  game  at  any  time  if  he  can 
kelp  it}  that  is  to  say,  fae  sfaould  not  put  many  men 
either  upon  tfae  trois  or  deuce  points  in  his  own  tables, 
being  the  same  as  losing  those  men,  not  faiiving  them 
in  play.  Besides,  by  crowding  the  game,  mnd  attempt- 
ing to  save  a  gammon,  the  player  is  often  gammoned. 
His  game  being  crowded  in  his  own  tables,  the  adver- 
sary has  room  to  play  as  he  thinks  proper. 

The  following  calculations  will  show  tfae  odds  of  en- 
tering a  single  man  upon  any  certain  number  of  points  \ 
and  accordingly  the  game  should  be  played. 

It  is  necessary  to  know  that  there  are  thirty-six 
efaances  upon  two  dice,  and  the  points  that  are  upon 
these  thirty-six  chances  are  as  follow : 


Viz. 

Foini 

2  Aces 

M 

4 

2  Deuces 

• 

8 

2  Trois 

• 

12 

2  Fours 

• 

16 

2  Fives 

• 

20 

2  Sixes 

. 

H 

6  And  5  twice 

» 

22 

6  And  4  twice 

. 

20 

6  And  3  twice 

• 

18 

6  And  2  twice 

. 

16 

€  And  I  twice 

. 

14 

5  And  4  twice 

« 

18 

5  And  3  twice 

• 

16 

5  And  2  twice 

• 

14 

5  And  z  twice 

m 

12 

4  And  3  twice 

- 

M 

4  And  2  twice 

- 

12 

4  And  I  twice 

* 

10 

3  And  2  twice 

- 

10 

3  And  1  twice 

• 

S 

2  And  X  twice 

• 

6 

Divide  by  36)294(8 
and  it  proves,  that  upon  an  ave-  288 

rage  the  player,  has  a  right  to  ■ 

8  points  each  throw  -  6 


He 
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The  chaaces   dpoft  two  dice  ealculated  for  back 
Q*  gammon  are  as  follow : 
■^  a  Sixes 

2  Fives 
aFoars 
a  Trois 
a  Deoees 

t  a  Aces 

6  And  5  twice  -  a 

6  And  4  twice  «•  a 

6  And  3  twice  -  a 

6  And  2  twice  -  a 

t  6  And  z  twice  -  a 

5  And  4  twice  •  a 

5  And  3  twice  •>  a 

5  And  a  twice  •  a 

t  5  And  I  twice  *  a 

4  And  3  twice  -  a 

4  And  a  twice  -  a 

t  4  And  I  twice  -  a 

3  And  a  twice  -  a 
f  3  And  I  twice  -  a 
t  2  And  I  twice  -  a 

36  . 
As  it  m^y  seem  difficult  to  find  oat  by  this  table  of 

thirty-six  chances  what  are  the  odds  of  being  hit  i^n 
a  certain  or  flat  die,  let  the  following  method  be  pur- 
sued. 

The  player  may  observe  in  the  table  that  what  are 
thus  t  marked  are, 
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The  odds  of  hitting  with  doable  dice  are  as  follow :       Btck. 


^^^ 


' '  '2  Aces 
'  >  6  And  I  twice 
' '  5  And  I  twice 
• '  4  And  I  twice 
-  >  3  And  X  twice 
'  •  2  And  I  twice 


I 
a 
2 
a 
a 
2 


When  dedacted  from 


Total,  I X 


There  remains 

So  that  it  appears  it  is  twenty-five  to  eleven  against 
hitting  en  ace  upon  a  certain  or  flat  die. 

The  above  method  holds  good  with  respect  to  any 
other  flat  die.  For  example  what  are  the  odds  of  en- 
tenng  a  man  upon  I,  2,  3,  4,  or  5  points  ? 

Answer. 
To  enter  it  upon    for  against 

1  point  is    X I  to  ^5 

2  points       20-16 

3  -        3t7  -    9 

4  -        32-4 

5  -        35  -     » 


for     ag. 
Or  about  «>  4  to  9 

5      4 
35      I 


The  following  table  shows  the  odds  of  hitting  with 
any  chance,  in  the  reach  of  a  single  die. 
To  kit  npon   for  against 


X  IS   - 

XI  to 

25 

2 

12  - 

24 

3      - 

14  . 

22 

4      - 

»5  - 

21 

5       - 

15  - 

21 

6       . 

n  - 

'9 

Or  about 


for     ag. 
4  to  9 


X  - 

2  - 

5  - 

5  - 

8; 


2 

3 
7 
7 
9* 


To  hit  npon  for  against 
7  u  -  6  to  30 


Or  about 


9 

10 

II 
la 


6 

5 

3 

a 

I 


for     ag. 
I  to  5 


gamnioa* 


30 
3« 
33 

36 


I 
I 
I 
I 
X 


5 
6 

XI 

17 

35 


How  to  find  oat  the  odds  of  being  bit  upon  a  six,  hf 
the  table  of  thirty-six  chances. 


a  Sixes 
a  Trois 
a  Deuces 
6  And  5  twice 
6  And  4  twice 
6  And  3  twice 
6  And  2  twice 
6  And  X  twice 
5  And  I  twice 
4  And  a  twice 


Which  dedacted  from 


X 

I 
I 
a 

a 

a 
a 
a 
a 
» 

17 
3« 


There  rsroains  •  •  *  x  o  * 

By  which  it  appeairs  to  be  19  to  17  against  being  hiC 
upon  a  six. 

The  odds  on  the  hits* 

a  Love  is  about  -  -  5  to  a 

atoxis-  *'         •  21 

x  Love  is      -  -  - '  ''32 

Dweeiumsjor  th^  plotter  to  bear  hit  men*  If  a  player 

has  taken  op  two  of  the  adversary's  men,  and  happens 

to  have  two,  three^  or  more  points  made  in  his  own 

tables,  he  should  spread  his  men,  that  he  either  may 

take  a  new  point  )n  his  tables,  or  be  ready  to  hit  the 

man  which  the  adversary  may  happen  to  enter.      If 

he  finds  upon  the  adversary's  entering,  that  the  game 

is  upon  a  par,  or  that  the  advantage  is  on  his  own  side, 

he  should  take  the  adversary's  man  up  whenever  he 

can,  it  being  25  to  x  I  that  he  is  not  hit :  except  when 

he  is  playing  (qv  a  single  hit  onlyj  then,  if  playing  the 

throw  otherwise  gives  him  a  better  chance  for  it,  he 

ouj^ht  to  do  it. 

It  beiog  five  to  one  against  his  being  bit  with  double 
dice,  he  should  never  be  deterred  from  taking  op  any 
one  man  of  the  adversary's. 

If  he  has  taken  up  one  of  the  adversary's  men,  and 
should  happen  to  have  five  points  in  his  own  tables,  and 
forced  to  leave  a  blot  out  of  his  tables,  he  should  en- 
deavour to  leave  it  upon  doublets  preferable  to  any 
other  chance,  because  in  that  case  the  odds  are  35  to 
one  that  he  is  not  fait  ^  whereas  it  is  only  1 7  to  one  but 
he  is  hit  upon  any  other  chance. 

When  the  adversary  is  very  forward,  a  player  should 
never  move  a  roan  from  his  own  quarter,  trois,  or 
deuce  points,  thinking  to  bear  that  man  from  the  point 
where  he  put  it,  as  nothing  but  high  doublets  can  give 
him  any  chance  for  the  hit.  Instead  of  playing  an 
ace  or  a  deuce  from  any  of  those  points,  he  should  play 
them  from  his  own  size  or  highest  points,  so  that 
throwing  two  fives,  or  two  fours,  his  size  and  cinque 
points  being  eased,  would  be  a  considerable  advantage 
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to  him  ;  whereas,  had  they  bten  loaded,  be  iriast  have 
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gABBoiL^  been  obliged  to  play  otherwise. 

It  is  the  interest  of  the  adversary  to  take  tip  the 
player  as  soon  as  he  enters.  The  blot  should  be .  left 
upon  the  adversary's  lowest  point  ^  thai  is  to  say,  upon 
his  deuce  point  rather  than  upon  f  his  trois  point  j 
or  upon  his  trois  point  rather  than  his  qnatre  point, 
or  upon  his  qgatre  point  preferable  to  his  cinque  point, 
for  a  reason  before  mentioned  >  all  the  meh  the  adver- 
sary plays  upon  his  trois  or  his  deuce  peinta  are  deem- 
ed  lost,  being  greatly  out  of  play  j  so  that  those  men 
not  having  it  in  their  power  to  make  his  cinque  point, 
and  his  game  being  crowded  in  one  place,  and  open  in 
another,  the  adversary  must  be  greatly  annoyed  by.  the 
player. 

If  the  player  has  two  of  the  adversary's  men  XBihis 
tables,  he  has  a. better  chance  for  a  hit  than  if  he  had 
more,  provided  his  game  is  forwarder  than  that  of  his 
antagonist  j  for  if  he  had  three  or  more  of  the  adver- 
sary's men  in  his  tables,  he  would  stand  a  worse  chance 
to  be  hit. 

When  a  player  is  running  to  save  tlie  gammon,  if 
he  should  have  two  men  upon  his  ace  point,  and  several 
men  abroad,  although  he  should  lose  one  point  or  two 
in  putting  his  men  into  his  tables,  it  is  his  interest  to 
leave  a  man  upon  the  adversary's  ace  point,  beeause  it 
will  prevent  bis  adversary  firom  bearing  his  men  to  the 
greatest  ad  vantage,  and  at  the  same  time .  the  player 
will  have  a  chance  of  the  adversary's  making  a  blot, 
which  he  may  chance  to  hit.  However,  if  a  player 
finds  upon  a  throw,  that  he  has  a  probability  of  saving 
bis  gammon,  he  should  never  wait  for  a  blot,  as  ,the 
odds  are  greatly  against  his  hitting  it,  but  should  em- 
brace that  opportunity. 

How  to  calculate  tAe  odds  of  saving  or  winning  tha 
gammon.  Suppose  th^  adversary  has  so  many  rnen- 
abroad  as  require  three  throws  to  put  them  into  hia 
tables,  and  at  the  same  time  that  the  player's  tables 
are  made  up,  and  that  he  has  taken  up  one  of  the  adver- 
sary's men  ^  in  this  case,  it  is  about  an  equal  wager  that 
the  adversary  is  ga|;nmoned.  For  in  all  probability  the 
player  has  bore  two  men  before  he  opens  his  tables,  and 
when  he  bears  the  third  man,  he  will  be  obliged  to  open 
his  size  or  cinque  point.  It  is  then  probable  that  the 
adversary  is  obliged  to  throw  twice  before  he  enters  his 
men  in  the  player's  tables,  twice  more  before  he  puts 
that  man  into  his  own  tables  and  three  throws  more 
to  put  the  men  which  are  abroad  into  his  own  tables  ^ 
in  all  seven  throws.  Now  the  player  having  12  men 
to  bear,  he  may  be  forced  to  make  an  ace  or  a  deuce- 
twice  before  be  can  bear  all  bis  men,  and  consequently 
will  require  seven  throws  in  bearing  them }  so  that,  up- 
on the  whole,  it  is  about  equal  whether  the  adversary 
18  gammoned  or  not.  ' 

Suppose  a  player  ha&  three  men  upon  his  adversary's 
ace  point  and  five  points  in  bis  own  tables,  and  that  the 
adversary  has  all  his  men  in  his  tabjes,  three  upon  each 
of  Ihs  five  highest  points.  Has  the  player  a  probability 
of  gammoning  his  adversary  or  not  ? 


For  bearing  three  men  from  his  6th 

point  is         -  .        - 

From  the  5th  point 


Points. 
18 

33 


1  B    A 

Carriifed  forwards 
From  his  4th  point 
From  his  3d  point  -     -    - 

From  bis  ad  point        *        .    - 


Bringing  his  three  men  firom  the  advenary^s 
ace  point  to  his  size  point  io  his  own  t»> 
bles,  being  x8  points  each,  and  making 
together 


In  all  60 


J4 


There  mnst  remain  -     -  -  6 

It  is  plain  from  this  calcnlatioii^  that  the  player  has 
much  the  best  of  the  probability  of  the  gammon,  ez« 
elusive  of  one  or  more  blots  which  the  adversary  is  li* 
able  to  make  in  bearing  his  men,  sapposing  at  the  same 
time  the  throws  to  be  upon  an  equality. 

Suppose  two  blots  are  left,  either  of  which  cannot  be 
hit  but  by  double  dice}  one  most  be  hit  by  throwing 
eight  and  the  other  by  throwing  nine  \  00  that  the  ad- 
versary has  only  one  die  to  hit  either  of  them.  What 
are  the  oddj  of  hitting  either  of  them  ?  The  chances  of 
two  dice  being  in  all  3^ 


The  chances  to  hit  8  or  6  and  2  twice 
5  and  3  twice 

2  Skuces 

3  Fours 

The  chances  to  hit  9  or  6  and  3  twice 
5  and  4  twice 
2  Trois 


2 
2 
I 

I 
2 
2 
I 


For  hitting  in'all  -  -  il 

Chances  for  not  hitting,  remain  •  25 

So  that  the  odds  are  2 ^  to  I  x  against  hitting 

either  of  these  blots. 

This  method  may  be  taken  to  find  out  the  odds  of 
hitting  three,  four,  or  five  blots  upon  double  dice  \  or 
blots  made  upon  double  and  single  dice  at  the  same 
time.  After  knowing  how  many  chances  there  are  ta 
hit  any  of  these  blots,  they  must  be  added  all  to- 
gether, and  then  subtracted  firom  the  number  36, 
which  are  the  chances  of  the  two  dice,  and  the  question 
is  solved. 

A  critical  case  for  a  Back-game.  Suppose  the  fi»re- 
game  to  be  played  by  A,  and  that  all  his  men  are 
placed  as  usual}  B  has  fourteen  of  his  men  placed 
upon  bis  adversary's  ace  point,  and  one  man  upon  his 
adversary's  deuce  point,  and  B  is  to  throw.  "Who  has 
the^best  of  the  hit  ?— Jfn^ti^^r :  A  has  the  best^of  it, 
gold  to  silver:  because,  if  B  does  not  throw  an  ace  to 
take  his  adversary's  deuce  point,  which  is  25  to  II 
against  him,  A  will  take  up  B's  men  in  bis  tables,  ei- 
ther singly  or  to  make  points }  and  then  if  B  secures 
either  A's  deuce  or  trois  point,  A  will  pot  as  many 
men  down  as  possible,  in  order  to  hit,  and  thereby  get 
a  back -game.  It  is  evident  that  the  back-game  is  very 
powerful }  consequently,  whoever  practises  it  jnust  be- 
come a  greater  proficient  at  the  game  than  he  could  by 
any  other  means. 

Anot/ier  critical  case.  Suppose  A  to*  have  five  men 
placed  upon  his  size  point,  as  many  opon  his  qiiatra 
point,  and  the  same  number  upon  his  deuce  point,  all 
in  his  own  tables.  At  the  same  time,  let  os  suppose 
B  to  have  three  men  placed  npon  A's  ace  point,  aa 
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many  upon' A*s  trois  point,  and  tfae  same  number  upon 
A*s  cioque  poiqt,  id  his  own  tables,  aud  three  men 
'  placed  as  nsdai  out  of  bis  tables.  Who  has  the  best  of 
the  hit  I'^Answer:  The  game  is  equal  till  B  has  gain- 
ed bis  cioque  and  quatre  poiqts  in  his  own  tables } 
which  if  be  can  effect,  and  by  playing  two  men  from 
A*8  cinque  point,  in  order  to  force  his  adversary  to  blot 
by  throwing  an  ace,  which  should  fi  hit,  he  will  have 
t^e  best  of  the  bit. 

jfcase  of  curiosity  and  instruction  :  in  which  is  shown 
the  probability  of  making  the  hit  last  by  one  of  the 
players  for  many  hours,  although  they  shall  both  play 
as  fast  as  usual.  Suppose  B  to  have  bore  13  men,  and 
that  A  has  his  fifteen  men  in  B*s  tables,  viz.  three 
men  upon  his  size  point,  as  many  upon  his  cinque  point, 
three  upon  his  quatre  point,  the  same  number  upon  his 
trois  point,  two  upon  his  deuce  point,  and  one  upon 
bis  ace  points  A  in  this  situation  can  prolong  it,  as 
aforesaid  by  bringing  his  15  men  home,  always  secu- 
ring six  close  points  till  B  has  entered  his  two  men, 
and  brought  them  upon  any  certain  point  ^  as  soon  as 
B  has  gained  that  point,  A  will  open  an  ace,  deuce, 
or  trots  point,  or  all  of  them  j  which  done,  B  hits  one 
of  them,  and  A  taking  care  to  have  two  or  three  men 
in  B's  tables,  is  ready  to  hit  that  man  j  and  also  he 
being  certain  of  taking  up  the  other  man,  has  it  in  his 
power  to  prolong  the  hit  almost  to  any  length,  provided 
he  takes  care  not  to  open  such  points  as  two  fours,  two 
fives,  or  two  sixes,  but  always  to  open  the  ace,  dence, 
or  trois  points,  for  B  to  hit  him. 

A  critical  game  to  play.  Suppose  A  and  B  place 
their  men  for  a  hit  in  the  following  manner :  A  to  have 
three  men  upon  the  size  point  in  his  own  tables,  three 
men  out  of  bis  tables  upon  the  usual  point,  and  nine 
men  upon  his  adversary's  ace,  deuce,  and  trois  points : 
that  is,  three  upon  each :  and  suppose  B's  men  to  be 
placed  in  his  own  and  his  adversary's  tables  in  the  same 
order.  So  situated,  the  best  player  should  win  the  hit. 
The  game  being  so  equal,  that  in  this  case  the  dice 
should  be  thrown  for.  Now  if  A  throws  first,  he  should 
endeavour  to  gain  his  adversary's  cinque  point :  this 
being  done,  he  should  lay  as  many  blots  as  possible,  to 
tempt  B  to  hit  him,  .as  it  puts  him  backwards,  and  A 
thereby  gains  an  advantage.  A  should  always  en- 
deavour to  have  three  men  upon  each  of  his  adversary's 
ace  and  deuce  points  \  because  when  B  makes  a  blot, 
these  points  will  rem'ain  secure,  and  when  A  has  bore 
five,  six,  or  more  men,  A  yet  may  secure  six  close 
points  out  of  his  tables,  in  order  to  prevent  B  from 
getting  his  man  borne,  at  which  time  he  should  calcu- 
late who  has  the  best  of  the  hit.  If  he  finds  that  B  is 
foremost,  he  should  then  try  to  lay  such  blots  as  may 
be  taken  up  by  his  adversary,  that  he  may  have  a  chance 
of  taking  up  another  man,  in  case  B  should  happen  to 
have  a  blot  at  home. 

Law.^  of  Back-gammon,  i.  If  a  man  is  taken  from 
any  point,  it  roust  be  played  \  if  two  men  are  taken 
from  it,  they  also  must  be  played.  2.  A  man  is  not 
supposed  to  be  played  till  it  is  placed  upon  a  point  and 
quitted.  3.  If  a  player  has  only  fourteen  men  in  play, 
there  is  no  penalty  inflicted,  because  by  his  playing 
with  a  lesser  number  than  he  is  entitled  to,  he  plays  to 
a  disadvantage  for  want  of  the  deficient  man  to  make 
up  his  tables^     4,,  If  he  bears  any  number  of  men  be- 
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fore  he  has  entered  a  roan  taken  op,  and  wbicb  of    Baclf* 
course  he  was  obliged  to  enter,  such  men  so  borne  must  gammoa^ 
be  entered  again  in  the  adverssiry's  tables  as- well  as  the     ^''f'- 
man  taken  up.     5.  If  he  has  mistaken  his  throw  and ,  P""^»g*-^ 
played  it,  and  his  adversary  has  thrown,  il  is  not  in 
the  choice  of  either  of  the  players  to  alter  it,  onlest 
they  both  agree  so  to  do. 

BjcK-Painting^  the  method  of  painting  mezx;otinto 
prints,  pasted  on  glass,  with  oil  colours.     See  Mszzo* 

TINTO. 

The  art  consists  chiefly  in  laying  the  print  upon  a 
piece  of  crown-glass,  of  such  a  size  as  fits  the  print* 

In  order  to  do  this,  take  your  print,  and  lay  it  in- 
clean  water  for  two  days  and  two  nights,  if  the  print 
be  on  very  strong,  close,  and  hard  gummed  paper : 
but  if  upon  an  open,  soft,  spongy  paper,  two  hours 
will  sometimes  suffice,  or  mere,  according  as  the  paper 
is. 

The  paper  or  picture  having  been  sufficiently  soaked^ 
take  it  out  and  lay  it  upon  two  sheets  of  paper,  and 
cover  it  with  two  more  >  and  let  it  lie  there  a  little  to 
suck  out  the  moisture. 

In  the  mean  time  take  the  glass  the  pictwe  is  to  b«  * 
put  upon,  and  set  it  near  the  fire  to  warm ;  take  Stras- 
burg  turpentine,  warm  it  over  the  fire  till  it  is  grown 
fluid,  then  with  a  hog's  hair  brush  spread  the  turpen* 
tine  very  smoothly  and  evenly  on  the  glas8» 

When  this  has  been  done,  take  the  mezzotinto  print 
from  between  the  papers,  and  lay  it  upon  the  glass  ; 
beginning  first  atone  end,  rubbing  it  down  gently  as 
you  go  on,  till  it  lie  close,  and  there  be  no  wind  blad- 
ders between. 

Then,  with  your  fingers,  rub  or  roll  off  the  paper 
from  the  backside  of  the  print,  till  it  looks  black,  i.  e» . 
till  you  can  see  nothing  but  the  print  like  a  thin  film' 
left  up6n  the  glass,  and  set  it  by  to  dry. 

When  it  is  dry,  varnish  it  over  with  some  white 
transparent  varnish,  that  the  print  may  be  seen  through  ■ 
it  5  and  then  it  is  fit  for  painting. 

The  utmost  care  will  be  necessary  in  mbbingor  roll- 
ing the  paper  off  the  print,  so  as  not  to  tear  it,  especial* 
]y  in  the  light  parts. 

You  may,  instead  of  soaking  your  prints  two  days  • 
and  two  nights,  roll  them  up  and  boil  them  for  about 
two  hours,  more  or  less,  according  to  the  quantity  of 
the  paper,  in  water }  and  (bat  will  render  it  as  fit  for 
rubbing,  rolling,  or  peeling,  as  the  other  way. 

This  heing  done,  and  your  oil-colours  prepared, 
ground  very  fine,  and  tempered  op  very  stiff,  lay  on 
the  back  side  of  the  transparent  prints  such  colours 
as  each  particular  part  requires ;  letting  the  master- 
lines  of  the  print  still  guide  your  pencil,  and  so  each 
particular  colour  will  lie  fair  to  the  eye  on  the  other 
side  of  the  glass,  and  look  almost  as  well  as  a  painted  . 
piece,  if  it  be  done  neatly. 

The  shadows  of  the  print  axe  generally  sufficient  for 
the  shadow  of  every  colour :  but  if  you  have  a  mind' 
to  give  a  shadow  by  your  pencil,  then  let  the  shadows 
be  laid  on  first,  and  the  other  colours  afterward. 

In  laying  on  colours  in  this  kind  of  back-painting, 
you  need  not  be  curious  as  to  the  laying  them  on 
smooth.  This  is  not  at  all  requisite  here,  where  the 
chief  aim  is  only  to  have  the  colours  appear  well  on  the 
fore  side  of  the  print }  and  therefore  the  only  care  to 
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Hack,     be  vs^  in  thia  work,  is  to  lay  the  coloort  oo  thick 
puoUiig   enoQgli,  that  its  bodj  may  strike  the  coloar  of  it  plainly 

I        through  the  flats. 
BackcrecL      BACK»Stoff^  a  oaroe  formerly  given  to  a  sea-qoadrant, 
'         invented  hy  Captain  Davis  :  because  the  back  of  the 
artist  is  turned  towards  the  sun  at  the  time  of  observa- 
tion.   See  Quadrant. 

BdCK'StaySf  of  a  ship,  are  ropes  belonging  to  the 
mainmast  and  foremast,  and  the  masts  belonging  to 
them  }  serving  to  keep  them  from  pitching  forwards  or 
overboard. 

BjCK-Tackf  in  Scots  Law :  When  a  wadsetter,  in- 
stead of  possessing  the  wadset-lands,  grants  a  tack 
thereof  to  the  reverser  for  payment  of  a  certain  sum  in 
name  of  tack-duty,  that  tack  is  called  a  hack  tack* 
Back-  Worm.  See  Fi  landers. 
BACKER,  or  Bakker,  Jaques,  a  painter  of  hi- 
story, was  bom  at  Antwerp  in  1 530  \  and  learned  the 
principles  of  painting  from  his  father,  who  was  an  ar- 
tist very  knowing  in  his  profession,  though  his  works 
were  in  no  great  estimation.  After  the  death  of  his 
father,  he  lived  in  the  house  of  Jacopo  Palermo,  a 
dealer  in  pictures,  who  avariciously  took  care  to  keep 
him  inoesiantly  employed,  and  sent  his  paintings  to 
Paris  to  be  disposed  of,  where  they  happened  to  be  ex« 
ceedingly  admired.  The  judicious  were  very  eager  to 
purchase  them  \  and  though  the  transactor  sold  them 
at  a  great  price,  yet  the  poor  artist  was  not  propor- 
tioually  rewarded,  but  continued  in  the  same  obscure 
and  depressed  condition.  His  merit,  indeed,  was  uni- 
versally allowed  \  but  his  name,  and  the  narrowness  of 
his  circumstances,  were  as  universally  unknown.  He 
had  a  clean  light  manner  of  penciling,  and  a  tint  of 
colour  that  was  extremely  agreeable^— *He  died  in 
1560. 

Backer,  or  Bakker,  Jacoh^  painter  of  portrait 
and  history,  was  born  at  Harlingen  in  1609,  but  spent 
the  greatest  part  of  bis  life  at  Amsterdam  ;  and  by  all 
the  writers  on  this  subject,  he  is  mentioned  as  an  extra- 
ordinary painter,  particularly  of  portraits,  which  he  exe^ 
cuted  ^ith  strength,  spirit,  and  a  graceful  resemblance. 
He  was  remarkable  for  an  uncommon  readiness  of  hand 
and  freedom  of  pencil ;  and  his  incredible  expedition  in 
his  manner  of  painting,  appeared  even  in  one  portrait  ef 
a  lady  from  Haerlem,  that  he  painted  at  half  length, 
which  was  begun  and  finished  in  one  day,  though  he 
adorned  the  figure  with  rich  drapery  and  several  orna- 
mentAl  jewels.  He  also  painted  historical  subjects  with 
good  success  \  and  in  that  style  there  is  a  fine  picture  of 
Cimon  and  Iphigeoia,  which  is  accounted  by  tbe  con- 
noisseurs an  excellent  performance.  In  designing  aca- 
demy figures  his  expression  was  so  just,  and  his  outlines 
so  correct,  that  he  obtained  the  prize  from  all  bis  com- 
petitors \  and  hi<i  works  are  still  bought  up  at  very  high 
prices  in  the  Low  Countries.  In  the  collection  of  the 
Elector  Palatine  there  is  an  excellent  head  of  Broower, 
painted  by  this  master  \  and  in  the  Carmelites  church  at 
Antwerp  is  preserved  a  capital  picture  of  the  Last  Judge- 
ment, which  is  well  designed  and  well  coloured.  He 
died  in  1651. 

BACKEREEL,  called  BacquerelLI,  miliam,  a 
painter  of  history,  was  born  at  Antwerp,  and  was 
a  disciple  of  Rubenx  at  the  same  time  that  Vundyck 
was  educated  in  that  school.  When  each  of  them 
quitted  that  master,  and  commenced  painter,  Backe- 
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reel  was  very  litthe  inferior  to  Vandyck,  If  not  nearly  BaebMcr 
bis  equal.  And  this  may  be  manifestly  teen  in  the  BMkk^. 
works  of  the  former,  which  are  in  the  church  of  the  An- ,  "^ 
gustine  monks  at  Antwerp  \  where  those  two  great  ar> 
tists  painted  in  competition,  and  both  were  praised  ibr 
their  merit  in  their  difierent  ways  j  but  the  superiority 
was  never  determined  in  favour  either  of  the  one  or  the 
other.  He  had  likewise  a  good  taste  for  poetry ;  hot, 
by  exercising  that  talent  too  freely,  in  writing  satires 
against  tbe  Jesuits,  these  ecclesiastics  pursued  him  with 
unremitted  revenge,  till  they  compelled  him  to  fly  from 
Antwerp  \  and  by  that  means  deprived  his  own  country 
of  such  paintings  as  would  have  tontributed  to  its  perpe- 
tual honour.— -Sandrart  takes  notice,  that  in  his  time 
there  were  seven  or  eight  painters,  who  were  very  emi- 
nent, of  tbe  mune  of  Backereel,  in  Italy  and  tbe  Low 
Countries. 

BACKHUY8EN,  Ludolph,  an  eminent  pninter, 
was  bom  at  Embden  in  1631,  and  received  his  eariieat 
instruction  from  Albert  Van  Everdingen  \  hot  acquired 
his  principal  knowledge  by  frequenting  the  painting 
rooms  of  difierent  great  masters,  and  observing  Uieir 
various  methods  of  touching  and  colonring.  One  of 
these  masters  was  Henry  Dubbels,  whose  understand- 
ing in  his  art  was  very  extensive :  and  he  was  as  re- 
markably communicative  of  his  knowledge  to  others* 
From  him  Backhuysen  obtained  more  real  benefit  than 
from  all  the  painters  of  his  time,  either  by  studying 
their  works,  or  personally  conversing  with  them.  His 
subjects  were  sea-pieces,  ships,  and  sea^ports.  He  had 
not  practised  very  long  when  he  became  the  object  of 
general  admiration  \  so  that  even  his  drawings  were 
sought  after,  and  several  of  them  were  bought  up  at 
100  florins  a-piece.  It  was  observed  of  him,  that 
while  he  was  painting,  he  would  not  suffer  even  his 
most  intimate  friends  to  have  access  to  him,  lest  his 
fancy  might  be  disturbed,  and  the  ideas  he  had  formed 
in  his  mind  be  interrupted.  He  studied  nature  atten- 
tively in  all  her  forms  \  in  gales,  calms,  storms,  clouds, 
rocks,  skies,  lights,  and  shadows^  and  he  expressed 
every  subject  with  so  sweet  a  pencil,  and  snch  transpa<< 
rence  and  lustre,  as  placed  him  above  all  the  artists  of 
his  time  in  that  style,  except  the  younger  Vandervelde, 
who  is  deservedly  esteemed  the  first  in  that  manner  ef 
painting.  It  was  a  frequent  custom  with  Backhuysen, 
whenever  he  could  procure  resolute  mariners,  to  go  to 
sea  in  a  storm,  in  order  to  store  his  mind  with  grand 
images,  directly  copied  from  nature,  of  su^h  scenes  as 
would  have  filled  any  other  head  and  heart  with  terror 
and  dismay  -,  and  the  moment  he  landed  he  always  im- 
patiently ran  to  his  palette  to  secure  those  incidents,  of 
which  the  traces  might  by  delay  be  obliterated. — He 
perfectly  understood  the  management  of  the  chiaro- 
scuro, and  by  his  skill  in  that  part  of  his  art,  he  gave 
uncommon  force  and  beauty  to  his  objects.  He  ob- 
served strictly  the  art  of  perspective,  in  the  distances 
of  his  vessels,  the  receding  of  tbe  grounds  on  the  shores, 
and  the  different  buildings  which  he  described  in  the 
sea-ports:  whether  they  were  the  result  of  his  own 
imagination,  or  sketched,  as  he  usually  did,  after  na- 
ture. His  works  may  easily  be  distinguished  by  an  ob- 
servant eye,  from  tbe  freedom  and  neatness  of  bis 
touch  ;  from  the  clearness  and  natural  agitation  or 
quiescence  of  tbe  water  *,  from  a  peculiar  tint  in  his 
clouds  and  skies  \  and  also  from  the  exact  proportions 
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ly.  of  his  ships,  and  the  gracefulness  of  their  position.  For 
the  burgomasters  of  Amsterdam  he  painted  a  large 
picture,  with  a  multitude  of  veRseis,  and  a  view  of  the 

J^  rity  at  a  distknce,  for  which  they  gave  him  thirteen 
hundred  guilders,  and  a  considerable  present  *,  which 
picture  they  afterwards  presented  to  the  king  of  France, 
who  placed  it  in  the  Louvre.  No  painter  was  ever 
more  honoured  by  the  visits  of  kings  and  princes  than 
Backhuysen  j  the  king  of  Prussia  was  one  of  the  num- 
ber 'y  and  the  czar  Peter  the  Great  took  delight  to  see 
htm  paint,  and  often  endenvoored  to  draw  after  vessels 
which  he  had  designed.  He  was  remarkably  assiduous, 
and  yet  it  seems  astonishing  to  consider  the  number  of 
pictures  which  he  finished,  and  the  exquisite  manner  in 
which  they  are  painted.     He  died  in  1709. 

BACKING,  in  Horsemanship.    See  Horssmak- 

SHIP. 

Baczivq  the  SaiU^  in  Navigation  ;  to  arrange  them 
10  a  situation  that  will  force  the  ship  to  retreat,  or 
move  backwards.  This  is,  however,  only  done  in  nar« 
row  channels,  when  a  ship  is  carried  along  sidewise  by 
the  tide  or  current,  and  wants  to  avoid  any  thing  that 
may  interrupt  her  progress,  as  shoals,  vessels  at  anchor, 
&c.  or  in  the  line  of  battle,  when  a  ship  wants  to  be 
immediately  opposite  to  another  with  which'sbe  is  en- 

BACKS,   among   dealers   in   leather,    denote   the 
thickest  and  best  tanned  hides,  used  chiefly  for  soles  of " 
•hoes* 

Backs,  in  Brewing  and  DistiiUng,    See  Bac. 

BACULARIUS,  in  writers  of  th^  middle  age,  an 
ecclesiastical  apparitor,  or  verger  j  who  carries  a  staff, 
baeuhiB^  in  his  hand,  as  an  ensign  of  his  office. 

BACON,  swines  flesh  salted,  and  dried  in  the  chim- 
ney.— Old  historians  and  law-writers  speak  of  the  ser* 
vice  of  the  bacon^  a  custom  in  the  manor  of  Whichen* 
acre  in  Staffordshire,  and  priory  of  Diinmore  in  Essex  \ 
in  the  former  of  which  places,  by  an  ancient  grant  of 
the'lordy  a  flitch  of  bacon,  with  half  a  quarter  of 
whe£t,  was  to  be  given  to  every  married  couple  who 
coold  swear,  that,  having  been  married  a  year  and  a 
day,  they  would  never  with i A  that  time  have  once  ex- 
changed their  mate  for  any  other  person  on  earth, 
however  richer,  fairer,  or  the  like.  But  they  were  to 
bring  two  of  their  neighbours  to  swear  with  them  that 
they  believed  they  swore  the  truth.  On  this  the  lord  of 
another  neighbouring  manor,  of  Rodiow,  was  to  find 
a  horse  saddled,  and  a  sack  to  carry  the  bounty  in, 
with  drums  and  trumpets,  as  far  as  a  day's  journey  out 
•f  the  manor :  all  the  tenants  of  the  manor  being  sum- 
moned to  attend,  and  pay  service  to  the  bacon.  The 
bacon  of  Dunmore,  first  erected  under  Henry  UI.  was 
on  much  the  same  footing  y  only  the  tenor  of  the  oath 
was,  that  tlie  parties  had  never  once  repented,  or  wish- 
ed themselves  utimarrted  again. 

Bacon,  Roger^  a  Franciscan  friar  of  amazing 
genius  and  learning,  was  born  near  Ilchesterin  Somer- 
setshire, in  the  year  1214.  He  began  his  studies  at 
Oxford}  but  in  what  school  or  college  is  uncertain* 
TheiKce  be  removed  to  the  univereity  of  Paris,  which, 
b  those  times  was  esteemed  the  centre  of  literature. 
Here,  we  are  told,  he  made  so  rapid  a  progress  in  the 
sciences,  that  he  was  esteemed  the  glory  of  that  uni- 
versity, and  was  much  caressed  by  several  of  his  conn- 
trpnen,  partkolarly  by  Robert  Grouthead,  afterwairdfi 
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bishop  of  Lincoln,  his  singular  friend  and  patron. 
About  the  year  1240,  he  returned  to  Oxford^  and 
assuming  the  Francifetcan  habit,  piosecuted  hU  favourite 
study  of  experimental  philosophy  with  unremitting 
ardour  and  assiduity.  In  this  pursuit,  in  experiments, 
instruments,  and  in  scarce  books,  he  tells  us,  he  spent, 
in  the  space  of  20  years,  no  less  thsn  2000I.  ^  which, 
it  seems,  was  given  him  by  some  of  the  heads  of  tlie 
university,  to  enable  him  to  prosecute  his  noble  in- 
quiries.  But  such  extraordinary  talents,  and  astonishing 
progress  in  sciences,  which,  in  that  ignorant  age,  were 
totally  unknown  to  the  rest  of  mankind,  whilst  they 
raised  the  admiration  of  the  more  intelligent  few,  could 
not  fail  to  excite,  the  envy  and  malice  of  his  illiterate 
fraternity;  who  found  no  difficulty  of  possessing  the  vul- 
gar with  the  notion  of  Bacon^s  dealing  with  the  devil, 
tfnder  this  pretence,  be  was  restrained  from  reading 
lectures;  his  writings  were  confined  to  his  convent;  and 
finally,  in  1278,  he  himself  was  imprisoned  in  his  cell. 
At  this  time  he  was  64  years  of  age.  Nevertheless, 
being  permitted  the  use  of  his  books,  he  went  on  in 
the  rational  pursuit  of  knowledge,  corrected  his  former 
labours,  and  wrote  several  curious  pieces.  When  lie 
had  been  ten  years  in  confinement,  Jerome  de  Ascoli 
being  elected  pope.  Bacon  solicited  his  holiness  to  be 
released ;  in  which,  it  seems,  he  did  not  immediately 
succeed.  However,  towards  the  latter  end  of  that 
pope*s  reign,  he  obtained  his  liberty,  and  spent  the 
remainder  of  his  life  in  the  college  of  his  order,  where 
he  died  in  the  year  1 294,  in  the  80th  year  of  bis  age, 
and  was  buried  in  the  Franciscan  church.  Such  ar^ 
the  few  particulars  which  the  most  diligent  researches 
have  been  able  to  discover  concerning  this  very  great 
man ;  who,  like  a  single  bright  star  in  a  dark  hemi- 
sphere, shone  forth  the  glory  of  his  country,  and  the 
pride  of  human  nature.  His  works  are,  i.  EpistO' 
ia  Fratris  Rogeri  Baconis  de  Secretis  Operibus  Artie 
et  Natura^  et  de  NulUtate  Magia,  Paris,  1542,  4to. 
Basil,  1593,  8vo.  2.  Opus  Majus,  Lond.  17331 
folio,  published  by  Dr  Jebb.  3.  Thesaurus  Chemicus^ 
Francf.  1603,  1620.  This  was  probably  the  editor's 
title;  but  it  contains  several  of  our  anthor^s  trea- 
tises on  this  subject.  These  printed  works  of  Bacon 
contain  a  considerable  number  of  essays,  which,  in  the 
catalogue  of  his  writings  by  Bale,  Pits,  &c.  have  been 
considered  as  distinct  books ;  but  there  remain  in  differ** 
ent  libraries  several  manuscripts  not  yet  published.  By 
an  attentive  perusal  of  his  works,  the  reader  will  be 
astonished  to  find,  that  this  great  luminary  of  the  I3tb 
century  was  a  great  linguist  and  a  skilful  grammarian, 
that  he  was  well  versed  in  the  theory  and  practice  of 
perspective ;  that  he  imderstood  the  use  of  convex  and 
concave  glasses,  and  the  art  of  making  them  ;  that  the 
camera  obscura^  borning-glasees,  and  the  power  of  the 
telescope  were  known  to  him  ;  that  he  was  well  versed 
in  geography  and  astronomy  ;  that  he  knew  the  great 
error  in  the  kalendar,  assigned  the  cause,  and  proposed 
the  remedy ;  that  he  understood  chronology  well  ;  that 
he. was  an  adept  in  chemistry,  and  was  really  the  inven- 
tor of  gun-powder ;  that  he  possessed  great  knowledge 
in  the  medical  art ;  that  he  was  an  able  mathematician, 
logician,  metaphysician,  and  tbeologist. 

Bacon,  Sir  Nicholas^  lord  keeper  of  the  great  seal 
in  the  reup  of  Queen  Elizabeth,  was  bom  at  Chislc- 
hort,  ill  K^t,  in  ijio,  and  educated  at  the  universi- 
ty 
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Bacon,  ty  brCambridge  ;  after  which  he  travelled  into  France, 
and  made  some  stay  at  Paris.  On  his  return,  he  settled 
in  Gray ^8  Inn,  and  applied  himself  with  such  assiduity 
lo  the  study  of  the  law,  that  he  quickly  distinguished 
himself  so,  that  on  the  dissolution  of  the  monastery  of 
St  Edmund^sBury,  in  Suffolk,  he  had  a  grant  from 
King  Henry  VIII.  in  the  36th  year  of  his  reign,  of 
several  manors.  In  the  38th  of  the  same  king,  he  was 
promoted  to  the  office  of  attorney  in  the  court  of 
wards,  which  was  a  place  both  of  honour  and  profit. 
In  this  office  he  was  continued  by,  King  Edward  VI. } 
and  in  X  552  he  was  elected  treasurer  of  Gray^s  Inn,  His 
great  moderation  and  consummate  prudence  preserved 
him  through  the  dangerous  reign  of  Queen  Mary.  In 
the  very  dawn  of  that  of  Elizabeth  he  was  knighted  ; 
and  on  the  22d  of  December  1558,  the  great  seal  of 
Enf^land,  being  taken  from  Nicholas  Heath  archbishop 
of  York  was  delivered  to  him  with  the  title  of  lord 
keeper^  and  he  was  also  made  one  of  the  queen's  privy 
council.  He  had  a  considerable  share  in  the  settling 
of  religion :  as  a  statesmen,  he  was  remarkable  for  a 
clear  bead  and  deep  counsels :  but  his  great  parts  and 
high  preferment  were  far  from  raising  him-  In  his  own 
opinion,  as  appears  from  the  modest  answer  he  gave 
Queen  Elizabeth,  when  she  told  him  his  house  at  Red- 
grave was  too  little  for  hira  :  ''  Not  so,  madam,  (re- 
turned he)  \  but  your  majesty  has  made  me  too  great 
for  my  house.''  After  having  had  the  great  seal  more 
than  20  years,  this  able  statesman  and  faithful  counsel- 
lor was  suddenly  removed  from  this  life,  as  Mr  Mallet 
informs  us,  by  the  following  accident :  he  was  under 
the  hands  of  the  barber,  and  thinking  the  weather 
warm,  had  ordered  a  window  before  him  to  be  thrown 
open,  but  fell  asleep  as  the  current  of  fresh  air  was 
blowing  in  upon  him,  and  awakened  some  time  after  dis- 
tempered all  over.  He  was  immediately  removed  into 
his  bed-chamber,  where  he  died  a  few  days  after,  on 
the  26tb  of  February  1 578  -9,  equally  lamented  by  the 
^ueen  and  her  subjects.  He  was  buried  in  St  Paul's, 
If  here  a  monument  was  erected  to  hira,  which  was  de- 
stroyed by  the  fire  of  London  in  1666.  Mr  Granger 
observes,  that  he  was  the  first  lord  keeper  that  ranked 
as  lotd  chancellor  \  and  that  he  had  much  of  that  pene- 
trating genius,  solidity,  and  judgement,  persuasive  elo- 
quence, and  comprehensive  knowledge  of  law  and  equi- 
ty, which  afterwards  shone  forth  with  so  great  a  lustre  in 
his  son,  who  was  as  much  inferior,  to  his  father  in  point 
of  prudence  and  integrity,  as  his  father  was  to  him  in 
literary  accomplishments. 

BlcoN,  Francis^  lord  high  chancellor  of  England 
tinder  King  James  I.  was  son  of  Sir  Nicholas  Bacon 
lord  keeper  of  the  great  seal  in  the  l-eign  of  Queen  E- 
lizabeth,  by  Anne  daughter  of  Sir  Anthony  Cook, 
eminent  for  her  skill  in  the  Latin  and  Greek  tongues. 
He  was  bom  in  1563  \  and  showed  such  marks  of  ge- 
nius, that  he  was  particularly  taken  notice  of  by  Queen 
Elizabeth  when  very  young;  He  was  educated  at 
Trinity  College,  Cambridge ;  and  made  such  incredi- 
ble progress  in  bis  studies,  that,  before  He  was  |6,  he 
bad  not  only  run  through  the  whole  circle  of  the  libe- 
ral arts  as  they  were  then  taught,  but  began  to  per- 
ceive those  imperfections  in  the  reigning  philosophy, 
whjch  be  afterwards  so  effectually  exposed,  and  there- 
'by  not  only  overturned  tEat  tyranny  which  prevented 
<fae  progress  of  trae  knowledge,  but  laid  the  founda- 
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tion  of  that  free  and  useful  philosophy  which  has  sbce  ^^^^ 
opened  a  way  to  so  many  glorious  discoveries.  On  his 
leaving  the  university,  his  father  sent  him  to  France  \ 
where,  before  he  was  19  years  of  age,  he  wrote  a  ge- 
neral view  of  the  state  of  Europe:  but  Sir  Nicholas 
dying,  he  was  obliged  suddenly  to  return  to  England  \ 
when  he  applied  himself  lo  the  study  of  the  common 
law,  at  Gray^s  Inn.  At  this  period  the  famous  earl  of 
Essex,  who  could  distinguish  merit,  and  who  passion* 
ately  loved  it,  entered  into  an  iutimate  friendship  witb 
him  'y  zealously  attempted,  though  without  success,  to 
procure  him  the  ofTice  of  queen^s  solicitor  j  and,  in  or<* 
der  to  comfort  his  friend  under  the  disappointment, 
conferred  on  him  a  present  of  land  to  the  value  of 
1800I.  Bacon,  notwithstanding  the  friendship  of  so 
great  a  person  \  notwithstanding  the  number  and  power 
of  his  own  relations;  and,  above  all,  notwithstand- 
ing the  early  prepossession  of  her  majesty  in  his  favour ; 
met  with  many  obstacles  to  his  preferment  during  her 
reign.  In  particular,  his  enemies  represented  him  as 
a  speculative  man,  whose  head  was  filled  with  philoso- 
phical notions,  and  therefore  more  likely  to  perplex 
than  forward  public  business.  It  was  not  without  great 
difficulty  that  lord  treasurer  Burleigh  obtained  for  hira 
the  reversion  of  register  to  the  star-chamber,  worth 
about  1600I.  a-year,  which  place  fell  to  him  aboot  20 
years  afler.  Neither  did  he  obtain  any  other  prefer- 
ment all  this  reign  ;  though  if  obedience  to  a  sovereign 
in  what  must  be  the  roost  disagreeable  of  all  offices, 
viz.  the  casting  reflections  on  a  deceased  friend,  enti- 
tled him,  he  might  have  claimed  it.  The  people  were 
so  clamorous  even  against  the  queen  herself  on  the 
death  of  Essex,  that  it  was  thought  necessary  to  vindi- 
cate the  conduct  of  the  administration.  This  was 
assigned  to  Bacon,  which  brought  on  him  universal 
censure,  nay  his  very  life  was  threatened.  Upon  ths 
accession  of  King  James,  he  was  soon  raised  to  consi- 
derable honours ;  and  wrote  in  favour  of  the  union  of 
the  two  kingdoms  of  Scotland  and  England,  which  tlie 
king  so  passionately  desired.  In  161 6,  he  was  sworn 
of  the  privy  council.  He  then  applied  himself  to  the 
reducing  and  recomposing  the  laws  of  England.  He 
distinguished  himself,  when  attorney  general,  by  his 
endeavours  to  restrain  the  customs  01  duels,  then  very 
frequent.  In  1617,  he  was  appointed  lord  keeper  of 
the  great  seal.  In  16 18,  he  was  made  lord  chancel- 
lor of  England,  and  created  lord  Verulam.  In  the 
midst  of  these  honours  and  applauses,  and  multiplicity 
of  business,  he  forgot  not  his  philosophy,  but  in  1620 
published  his  great  work  entitled  Novum  Organumm 
We  find  by  several  letters  of  his,  that  he  thought  con- 
vening of  parliaments  w]|s  the  best  expedient  for  the  king 
and  people.  In  1621  he  was  advanced  to  the  dignity  of 
Viscount  St  Albans,  and  appeared  with  the  greatest 
splendour  at  the  opening  of  the  session  of  parliament* 
But  be  was  soon  after  Surprised  with  a  melancholy  re* 
verse  of  fortune.  For,  about  the  12th  of  March,  a 
committee  of  the  house  of  tommons  was  appointed  to 
inspect  the  abuses  of  %he  courts  of  justice.  The  first 
thing  they  fell  upon  was  bribery  and  corruption,  of 
which  the  lord  chancellor  was  accused.  For  that  very 
year  complaints  being  made  to  the  house  of  comqrans 
of  his  lordship^s  having  received*  bribes,  those  com* 
plaints  were  sent  up"^  to  the  house  of  lords ;  and  new 
ones  hting  daily  made  of  «  like  natiirey  things  soon 
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u    i;rew  too  high  to  be  got  over.     The  king  fouod  it  was 
— '  imposttibie  to  save  bcth  his  chancellor,  who  was  open- 
ly accused  of  corruption,  and  Buckingham  his  favour- 
ite, who  was  secretly  and  therefore  more  dangerously 
attacked  as  the  encourager  of  whatever  was  deemed 
roost  illegal  and  oppressive  :    he  therefore  forced  the 
former  to  abandon  bis  defence,  giving  him  positive  ad- 
vice to  submit  himself  to  his  peers,  and  promising  upon 
his  princely  word  to  screen  him  in  the  last  determina- 
tion, or.  If  that  could  not  be,  to  reward  him  after- 
wards with  an  ample  retribution  of  favour.     The  chan- 
cellor, though  he  foresaw  his  approaching  ruin  if  he 
did  not  plead  for  himself,  resolved  to  obey  ;  and  the 
house  of  peers,  on  the  third  of  May  1621,  gave  judge- 
ment against  him,  '*  That  be  should  be  fined  40,0001. 
and  remain  prisoner  in  the  Tower  during  the  king^s 
pleasure ;  that  he  should  for  ever  be  incapable  of  any 
office,  place,  or  employment,  in  the  state  or  common- 
wealth ^  and  that  he  should  never  sit  in  parliament,  or 
come  within  the  verge  of  the  court.^^    The  fault  which, 
next  to  his  ingratitude  to  Essex,  thus  tarnished  the 
glory  of  this  illustrious  man,  is  said  to  have  principally 
proceeded  from  his  indulgence  to  his  servants,  who 
made  a  corrupt  use  of  it.     One  day,  during  his  tiial, 
passing  through  a  room  where  several  of  his  domestics 
were  sitting,  upon  their  ritiing  up  to  salute  him,  he 
aaid,  '^  Sit  down,  my  masters  }  your  rise  hath  been  my' 
'fall.**     Stephens^  p.  54.     And  we  are  told  by  Bush- 
worth,  in  his  historical  collections,  "  That  he  treasured 
lip  nothing  for  himself  or  family,  but  was  over-indul- 
gent to  bis  servants,  and  connived  at  their  takings, 
and  their  ways  betrayed  him  to  that  error ^  they  were 
profuse  and  expensive,  and  had  at  their  command  what- 
ever he  was  master  of.     The  gifts  taken  were  for  the 
most  part  for  interlocutory  orders  ^  his  decrees  were 
generally  made  with  so  much  equity,  that  though  gifts 
rendered  him  suspected  for  injustice,  yet  never  any  de- 
cree made  by  him  was  reversed  as  unjust.**    It  was  pe- 
culiar to  this  great  man  (say  the  authors  of  the  Biogr. 
Brit.)  to  have  nothing  narrow  and  selfish  in  his  compo- 
sition :  he  gave  way  without  concern  whatever  he  pos- 
sessed 'f  and  believing  other  men  of  the  same  mould,  he 
received  with  as  little  consideration.     He  retired,  af- 
ter a  short  imprisonment,  from  the  engagements  of  an 
active  life,  to  which  he  had  been  called  much  against 
his  genius,  to  the  shade  of  a  contemplative  one,  which 
he  had  always  loved.     The  king  remitted  his  fine,  and 
he  was  summoned  to  parliament  in  the  first  year  of  King 
Charles  I.     It  appears  from  the  works  composed  du- 
ring his  retirement,  that  his  thoughts  were  still  free, 
vigorous,  and  noble.     The  last  five  years  of  his  life  he 
devoted  wholly  to  his  studies.     In  bis  recess  he  com- 
posed the  greatest  part  of  his  English  and  Latin  works. 
He  expired  on  the  ptb  of  April  1626^  and  was  buried 
in  St  MichaePs  church  at  St  Alb«n*s^  according  to  the 
direction  of  his  last  will,  where  a  monument  of  white 
marble  was  erected  to  him  by  Sir  Thomas  Meautys, 
formerly  his  secretary,  and  afterwards  clerk  of  the  privy 
council  under  two  kings.     A  complete  edition  of  this 
great  man^s  works  was  published   at  London  in  the 
year  1 74a<— Addison  has  said  of  him,  That  he  had 
the  sound,  distinct,  comprehensive  knowledge  of  Ari- 
stotle, with  all  the  beautiful  light  graces  and  embel- 
lishments  of  Cicero.      The  honourable  Mr  Walpole 
calls  him  the  Prophet  of  Arts  which  Newton  was  af- 
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terwards  to  reveal }  and  adds,  that  his  genius  and  his 
works  will  be  universally' admired  as  long  as  science 
exists.  "  As  long  as*ingratitude  and  adulation  are  de- 
spicable, so  long  shall  we  lament  the  depravity  of  this 
great  man^s  heart.  Alas !  that  he  who  could  command 
immortal  fame,  should  have  stooped  to  the  little  ambi- 
tion of  power.'* 

Bacon,  Sir  NatAantei^  knight  of  the  Bath,  and  an 
excellent  painter,  was  a  younger  son  of  the  lord  keep- 
er, and  half  brother  to  the  great  Sir  Francis.  He  tra- 
velled into  Italy,  and*  studied  painting  there ;  but  his 
manner  and  colouring  approaches  nearer  to  the  style  of 
the  Flemish  school.  Mr  Walpole  observes,  that  at 
Culford,  where  be  lived,  are  preserved  some  of  his 
works;  aud  at  Gorhambury,  his  father's  seat,  is  a 
large  picture  by  him  in  oil,  of  a  cook-maid  with  a  dead 
fowl,  admirably  painted,  with  great  nature,  neatness, 
and  lustre  of  colouring.  In  the  same  house  is  a  whole 
length  of  him,  by  himself,  drawing  on  a  paper,  his 
sword  and  pallet  hung  up,  and  a  half  length  of  his  mo- 
ther by  him. 

Bacon,  John^  an  eminent  British  sculptor.  See 
Supplement. 

BACONTHORP,  John,  called  the  resolute  doctor, 
a  learned  monk,  was  born  towards  the  end  of  the  13th 
century  at  Baconthorp,  a  village  in  Norfolk.  He 
spent  th«  early  part  of  his  life  in  the  convent  of  Black- 
ney,  near  Walsingham  in  the  same  coonty ;  whence  he 
removed  to  Oxford,  and  from  thence  to  JParis ;  where 
being  distinguished  for  his  learning,  he  obtained  de- 
grees in  divinity  and  laws,  and  was  esteemed  the  prin- 
cipal of  the  Averroists*.  In  1329  he  returned  to  Eng*  *Sec  Aver* 
land,  and  was  immediately  chosen  twelfth  provincial*'^'* 
of  the  English  Carmelites.  In  1333  he  was  sent  for 
to  Rome  j  where,  we  are  told,  he  first  maintained  the 
pope^s  sovereign  authority  in  cases  of  divorce,  but  that 
he  afterwards  retracted  his  opinion.  He  died  in  Lon- 
don in  the  year  1346.  Leiand,  Bale,  and  Fits,  una- 
nimously gave  biro  the  character  of  a  monk  of  genius 
and  learning.  He  wrote,  i.  Commentarta  seu  questwnes 
super  auatuor  libros  sententiarum  ;  and,  2.  Compendium 
legis  Christie  et  quodlibeta  ;  both  which  underwent  se- 
veral editions  at  Faris,  Milan,  and  Cremona. 

B  ACTRIA,  or  Bactriana,  now  Chomssan  or  Kho^ 
rasan^  an  ancient  kingdom  of  Asia,  bounded  on  the 
west  by  M argiana,  on  the  north  by  the  river  Oxus,  on 
the  south  by  Mount  Faropisraus,  and  on  the  east  by 
the  Asiatic  Scythia  and  the  country  of  the  Massagetse. 
It  was  a  large,  fruitful,  and  well -peopled  country, 
containing  according  to  Ammianos  Marcellinus  1000 
cities,  though  of  these  only  a  few  are  particularly 
mentioned  by  historians,  of  which  that  formerly  call- 
ed Maracandoj  now  Samarcandj  is  the  most  consider- 
able. 

Of  the  history  of  this  country  we  know  bnt  little. 
Authors  agree  that  it  was  subdued  first  by  the  Assy- 
rians, afterwards  by  Cyrus,  and  then  by  Alexander  the 
Great.  Afterwards  it  remained  subject  to  -Seleucos 
Nicator  and  his  successors  till  the  time  of  Antiocbos 
Theos^  when  Theodorus,  from  governor  of  that  pro- 
vince, became  king,  and  strengthened  himself  so  efiec- 
tually  in  his  kingdom,  while  Antiochus  was  engaged 
in  a  war  with  Ptolemy  Pbiladelpbus  king  of  £gypt, 
that  he  could  never  afterwards  dispossess  him  of  his  ac* 
quisitions.     His  posterity  continued  to  enjoy  the  king- 
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Buetiia  dom  for  some  time,  till  they  were  driven  out  by  the 
B  Scythian*,  who  reigned  in  Bactria  at  the  time  of  A- 
*U^^5J^- clrian,  Antoninns  Pius,  &c.  The  Scythians  were  in 
their  turn  driven  ont  by  the  Huns  or  Turks,  and  these 
often  conquered  by  the  Saracens  and  Tartars  ^  never* 
theless  they  continued  in  possession  of  this  country  in 
the  time  of  Ladifclaus  IV.  king  of  Hungary. 

In  early  times  the  Bactrians  differed  little  in  their 
manners  from  the  Nomades ;  and  being  near  neigh- 
bours of  the  Scythians,  who  were  a  very  warlike  people, 
the  Bactrian  soldiers  were  reckoned  the  best  in  the 
world.  Their  appearance  was  very  savage  ^  being  of 
an  enormous  stature,  having  a  terrible  aspect,  rough 
beards,  and  long  hair  hanging  down  their  shoulders. 
Some  authors  assert  that  they  kept  dogs  on  purpose  to 
devour  such  as  arrived  at  extreme  old  age,  or  who  were 
exhausted  by  long  sickness.  They  add,  that  for  all  their 
fierceness,  the  Bactrian  husbands  were  such  dupes  to 
their  wives,  that  they  durst  not  complain  of  them  even 
for  conjugal  infidelity,  to  which  it  seems  the  latter  were 
very  much  addicted. 

BACTROPERATA,  an  ancient  appellation  given 
to  philosophers  by  way  of  contempt,  denoting  a  man 
with  a  staff  and  a  budget. 

We  suppose  it  u  of  the  same  people  that  Pauchasias 
Radbertus  speaks  under  the  corrupt  name  of  BacopC' 
ritiB  or  Bacchumtta^  whom  be  described  as  philosophers 
who  had  so  great  a  contempt  for  all  earthly  things, 
that  they  kept  nothing  bnt  a  dish  to  drink  out  of;  and 
that  one  of  this  order  seeing  a  peasant  scooping  up  the 
water  in  his  hand,  threw  away  bis  cup  as  a  superfluity : 
which  is  nothing  but  the  old  story  of  Diogenes  the 
Cynic. 

BACCULE,  in  Fortification^  a  kind  of  portcullis, 
or  gate,  made  like  a  pit-fiiU  with  a  counterpoise,  and 
supported  by  two  great  stakes.  It  is  usually  made  be- 
fore the  corpade- guard,  not  far  from  the  gate  of  a 
place. 

B  ACULOMETRT,  the  art  of  measuring  accessible 
or  inaccessible  heights,  by  the  help  of  one  or  more  ba- 
euli,  staves,  or  rods.     See  Geometrt. 

BACURLUS,  or  Baturius,  king  of  the  Iberians, 
a  people  on  the  side  of  the  Caspian  sea.  One  day  be- 
ing a- hunting,  he  lost  sight  of  his  company,  through  a 
great  storm  and  sudden  darkness ;  upon  which  he  vow- 
ed to  the  God  of  his  Christian  slave,  that  if  he  were  de- 
livered he  would  worship  him  alone  :  the  day  breaking 
t«p  immediately,  he  made  good  his  promise,  and  became 
the  apostle  of  his  country. 

BADAGSHAN,  a  very  ancient  city  of  Great  Buk- 
haria,  in  the  province  of  Balkh,  situated  at  the  foot  of 
those  high  mountains  which  separate  Hindustan  from 
Great  Tartary*  The  city  is  exceedinglv  strong  by  Its 
situation  -,  and  belongs  to  the  khan  of  Proper  Bukha- 
ria,  who  uses  it  as  a  kind  of  state- prison  to  secure  those 
he  is  jealous  of.  The  town  is  not  large,  but  well 
built,  and  very  populous.  It  stands  on  the  north  side 
of  the  river  Amu,  about  loo  miles  from  its  source,  and 
is  a  great  thoroughfare  for  the  caravans  travelling  to 
Little  Bukharia.  The  inhabitants  are  enriched  by 
mines  of  gold,  silver,  and  rubies,  which  are  in  the 
neighbourhood ;  and  those  who  live  at  the  foot  of  the 
mountains  gather  a  great  quantity  of  gold  and  silver 
dust  brought  down  in  the  spring  by  torrents  occasioned 
hy  the  melting  of  the  snow  on  the  top. 
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BADAJOZ,  a  large  and  strong  town,  capital  of  Bt^u, 
Estremadura  in  Spain.     It  is  seated  on  the  river  Goa-       I 
diana,  over  which  there  is  a  fine  bridge  built  by  the  ^  Bw». 
Romans.  On  this  bridge  the  Portuguese  were  defeated 
in  1 66 1,  by  Don  John  of  Austria.     The  population  of 
Badajoz  is  computed  at  14,500  inhabitants.     It  was 
taken  by  storm  by  the  British  under  Lord  Wellington, 
after  a  memorable  conflict,  on   the  6th  April  1812. 
W.  Long.  7.  3.  N.  Lat.  38.  35. 

BADELONA,  a  town  of  Catalonia  in  Spain,  seat- 
ed on  the  Mediterranean.  Lord  Peterborough  landed 
here  in  1704,  when,  with  Charles  then  king  of  Spain, 
he  laid  siege  to  Barcelona,  from  which  it  is  ten  miles 
distant.     £.  Long.  2.  20.  N.  Lat.  41.  12. 

BAJDEN,  a  district  in  Swisserland,  has  three  cities, 
Baden,  Keifers  Stool,  and  Klingnaw,  besides  a  town 
that  passes  for  a  city,  named  Zurvutch*  It  is  one  of 
the  finest  countries  in  Swisserland ;  and  is  watered 
with  three  navigable  rivers,  the  Limmet,  Rnss,  and 
Are.  The  land  is  fertile  in  com  and  fruit,  and  there 
are  places  on  the  sides  of  the  Limmet  which  produce 
wine.  It  maintains  a  communication  between  the  can- 
tons of  Zurich  and  Berne,  being  seated  between  their 
north  extremities.  It  extends  on  one  side  to  the  Are, 
as  far  as  the  place  where  it  falls  into  the  Rhine,  and 
.  on  the  other  side  beyond  the  Rhine,  where  there  are 
some  villages  which  depend  thereon.  Moat  of  the  in-, 
habitants  are  Papists.  By  the  treaty  of  peace  at  the 
conclusion  of  the  war  which  broke  out  in  171 2  between 
the  Protestant  and  Popish  cantons,  this  country  was 
yielded  to  the  Protestant  cantons  of  Zurich  and  Bern. 
The  constitution  of  1798  restored  it  for  «  time  to  its 
original  independence  \  but  on  the  reorganization  of 
the  cantons  by  Bonaparte  in  1803,  it  was  united  to  that 
of  Argau.   It  contained  at  that  time  46,381  inhabitants. 

BADEK,'the  capital  of  the  above  district,  is  an  agree* 
able  city,  moderately  large,  seated  on  the  side  of  the 
Limmet,  in  a  plain  flanked  by  two  high  hills,  between 
which  the  river  runs.  This  city  owes  its  rise  to  its 
baths,  which  were  famous  before  the  Christian  era. 
Several  monuments  of  antiquity  have  been  found  here 
from  time  to  time,  particularly  in  1240.  When  they 
were  opening  the  large  spring  of  the  baths,  they  found 
statues  of  several  heathen  gods,  made  of  alabaster  j 
Roman  coins,  made  of  bronze,  of  Augustus,  Vespasi- 
an, Decius,  &c.  \  and  several  medals  of  the  Roman 
emperors,  of  gold,  silver,  copper,  and  bronze.  There 
are  two  churches  in  Baden  \  one  of  which  is  collegiate, 
and  makes  a  good  appearance  ;  the  other  is  a  monaste- 
ry of  the  Capuchins,  near  the  townhouse.  This  last 
building  served  formerly  not  only  for  the  assemblies  of 
their  own  council,  hut  also  for  those  of  the  cantons. 
The  diet  assembled  in  a  handsome  room  made  for  that 
purpose  \  the  deputies  of  Zurich  sat  at  the  bottom  be- 
hind a  table,  as  the  most  honourable  place  ;  the  ambas- 
sadors of  foreign  powers  were  seated  on  one  side  to  the 
right,  and  the  deputies  of  the  other  cantons  were  ranged 
on  each  side  the  room.  The  bailiff  of  Baden  resides  in 
a  castle  at  the  end  of  a  handsome  wooden  bridge, 
which  is  covered  in.  Before  this  castle  there  is  a  stone 
pillar,  erected  in  honour  of  the  emperor  Trajan,  who 
paved  a  road  in  this  country  8  j  Italian  milea  in  length. 
The  inhabitants  are  rigid  Roman  Catholics,  and  for- 
merly behaved  in  a  most  insolent  manner  to  the  Prote- 
staalS|^  bat  they  are  now  obliged  by  their  masters  to  be 
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OMre  fobiDissire.  The  baths  which  are  00  each  side  of 
the  river  are  a  quarter  of  a  league  from  the  city.  Join* 
^\  ing  to  the  smali  baths  there  u  a  village,  and  to  the 
^^^  large  a  tovrn  which  may  pass  for  a  second  Baden.  It 
is  seated  on  a  hill|  of  which  the  ascent  is  steep*  There 
the  baths  ace  brought  into  inns  and  private  houses,  by 
means  of  pipes,  which  are  about  60  in  all.  There  are  . 
also  public  baths  in  the  middle  of  the  town,  froin  a 
spring  which  rises  in  thf^Atreet^  .where  the  poor  bathe 
gratiif  but  they  are  exposed  quite  naked  to  all  that  pass 
by.  All  the  baths  are  hot,  and  one  to  so  great  a  de* 
gree  as  to  scald  the  hand  ^  and  they  are  impregnated 
with  a  great  deal  of  sulphur,  with  some  alum  and  nitre. 
They  are  useful  for  drinking  as  well  as  bathing ;  and 
are  said  to  cure  all  diseases  from  a  cold  cause,  head- 
aches, vertigoes,  &c.  They  strengthen  the  senses, 
core  diseases  of  the  breast  and  bowels,  asthmas,  and  ob* 
stmctions.  They  are  pecoliarly  excellent  for  women^s 
diseases.     £•  Long.  8.  25.  N.  Lat.  47.  27. 

Bad£K,  lormerly  a  margravate,  now  a  grand  duchy 
ia  Germany.  It  is  bounded  by  Hesse  Darmstadt 
and  Bavaria  00  the  north ;  by  Wirtemburg,  on  the  east } 
by  Switxerlaod,  on  the  south  }  and  by  the  Rhine,  which 
divides  it  from  Alsace,  on  the  west.  It  is  about  170 
miles  in  kogth,  from  north  to  south  j  but  not  above 
30  or  40  in  tireadth  %  and  contained,  in  1816,  5800 
square  Enslish  miles,  with  1,001,700  inhabitants.  It 
was  erected  into  a  duchy  in  1806,  and  was  subsequent* 
\f  divided  into  ten  circles.  The  French  code  was  in- 
troduced in  the  time  of  Bonaparte,  and  is  still  in  force, 
with  some  modifications.  The  public  revenue  of  the 
doehy  is  estimated  at  550,0001.  sterling.  The  coontry 
is  generally  fertile,  produciiM;  com  and  wine.  About 
two-thirds  of  (ne  people  are  Lutherans,  the  other  third 
are  Calvinisls.  In  1819  the  grand  duke  save  his  sub- 
jects a  representative  constitution.  The  pnneipal  rivers 
are  the  Rhine,  Neckar,  Ems,  and  Wirmbs.  Carisnihe 
is  the  chief-town,  and  seat  of  the  government.  - 

Baj>EN,  the  chief  city  of  the  margravate,  contains 
aooo  inhabitants,  and  has  a  few  manufactures  of  pot-* 
tery,  leather,  soap,  &c.  The  to  no  is  seated  among  hills, 
OB  rocky  and  uneven  ground,  which  readers  the  streets 
iaooovenieot  and  crooked.  It  is  famous  for  its  baths, 
the  springs  of  which  are  said  to  be  above  300.  Some 
of  them  are  hot,  aad  aoeounted  to  be  very  good  in  ner- 
votts  cases.  They  partake  of  salt,  alum,  and  sulphur. 
£•  Long.  8.  15.  N.  Lat.  48.  50. 

Baden,  a  town  of  Germany,  in  tlie  archduchy  of 
Austria,  seated  on  the  Little  ooechat,  is  a  neat  little 
walled  town,  standing  in  a  plain  not  far  from  a  ridge 
of  hills  which  run  out  from  the  mountain  Cetius.  It 
is  much  frrqaented  by  the  people  of  Vienna,  and  the 
neighbouring  parts,  on  accooat  of  its  baths.  The 
springs  supply  two  convenient  baths  within  the  town, 
five  without  the  walls,  and  one  beyond  the  river.  They 
are  good  /or  distempers  of  the  head,  the  gout,  dropsy, 
and  most  chronic  diseases.  £.  Long.  16.  10.  N.  Lat. 
48.  o. 

BADENOCH,  the  most  easterly  part  of  Tnvemess- 
shire,  in  Scotland,'  extending  about  33  miles  in  length 
bom  cast  to  wiest,  and  27  firom  north-east  to  sonth-west 
where  broadest.  It  has  no  considertible  town,  and  is 
very  barren  and  hilly,  but  abonnds  with  deer,  and  other 
kinds  of  game* 
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BADEN-WCfLLER,  a  town  of  Germany,  belonging 
to  the  lower  margravate  of  Baden.  £.  Long.  7.  50. 
N.  Lat.  47.  55. 

•BADENS,  Francis,  historical  aiid  portrait  paint- 
er, was  bom  at  Antwerp  in  1571 ;  and  the  first  rudi- 
ments of  the  art  were  communicated  to  him  by  bis  fa* 
ther,  who  was  but  an  ordinary  artist.  However,  he 
visited  Rome,  and  several  parts  of  Italy,  and  there 
formed  a  good  taste  of  design,  and  a  manner  exceed- 
ingly pleasing.  When  he  returned  to  his  own  country 
his  merit  procured  for  him  great  employment,  and  still 
greater  reputation,  and  he  was  usually  distinguished  by 
the  name  of  the  Italian  painter.  His  touch  was  light 
and  spirited,  and  his  colouring  warm  )  and  he  had  the 
honour  of  being  the  first  who  introduced  a  good  taste 
of  colouring  among  his  countrymen.  While  his  ac<* 
knowledged  merit  was  rewarded  with  every  public  tes- 
timony  of  esteem  and  applause,  unhappily  he  received 
an  account  of  the  death  of  his  brother,  who  had  been 
assassinated  on  a  journey  ^  and  the  intelligence  affected 
him  so  violently,  that  it  occasioned  his  own  death,  to  the 
inexpressible  regret  of  every  lover  of  the  art,  in  1603. 

BADGE,  in  naval  architeeture,  signifies  a  sort  of 
ornament  placed  on  the  outside  of  small  ships,  very 
near  the  stem,  containing  either  a  window  fur  tlie  con« 
venience  of  the  cabin,  or  a  representation  of  it.  It  is 
commonly  decorated  with  marine  figures,  martial  in- 
struments, or  such  like  emblems. 

BADGER,  in  Zooiogff  the  English  name  of  a  species 
of  urmis.     See  Uftsas. 

Badger,  in  old  law-books,  one  that  was  licensed  to 
buy  com  in  one  place  and  carry  it  to  another  to  sell, 
without  incurring  the  punishment  of  an  engrosser. 

B^DIA,  an  ancient  town  of  Bsetica,  on  the  Anas  j 
now  supposed,  to  be  Badajox  on  the  Guadiaoa. 

B  ADI AGA,  in  the  Materia  Mgdica,  the  name  of  a 
sort  of  spongy  plant,  common  in  the  shops  in  Moscow, 
and  some  other  northern  kingdoms.  The  use  of  it  is 
the  taking  away  of  livid  marks  from  blows  and  bruises, 
which  the  powder  of  this  plant  is  said  to  do  in  a  aight's 
time. 

B  ADI  AN  El,  or  Bandian,  the  seed  of  a  tree  which 
grows  in  China,  and  smells  like  anise-eeed.  The  Chi- 
nese, and  the  Dutch  in  imitation  of  them,  sometimes 
use  the  badiane  to  give  their  tea  an  aromatic  taste. 

BADIGEON,  a  mixture  of  plaster  and  free-stone^ 
well  ground  together,  apd  nifted ;  used  by  statuaries  to 
fill  up  the  litlfe  holes,  and  repair  the  defects  in  stones, 
whereof  they  make  their  statues  and  other  work. 

The  same  term  is  also  used  by  joiners  fot  saw-dust 
mixed  with  strong  glne,  wherewith  they  fill  op  the 
chaps  and  other  defects  in  wood  after  it  is  wrought. 

BADILE,  Anxonia,  history  and  portrait  painter, 
was  bom  at  Verona  in  1480,  and  by  great  study  and 
application  acquired  a  more  extensive  knowledge  of 
the  true  principles  of  painting  than  aay  of  his  prede* 
oessors.  He  was  confineedly  a  most  eminent  artist ; 
but  he  derived  greater  honour  from  having  two  such 
disciples  as  Paolo  Veronese  and  Baptista  Zelotti,  than 
he  did  even  from  the  excellence  of  his  own  composi- 
tions. He  died  in  1560.  His  colouring  was  admi- 
rably good  \  his  carnations  beantifiil ;  and  his  poKraits 
preserved  the  perfiect  resemblance  of  ilesh  and  real 
life  :  nor  had  he  any  cause  to  envy  the  acknowledged 
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merit  of  Titian,  Giorgione,  or  the  best  of  his  cotem- 
poraries. 

BADISy  a  fortress  of  Livonia,  subject  to  Rassla. 
£.  Long.  23.  10.  N.  Lat.  59.  15. 

BAJDIUS,  Conrad,  and  Stephen  Robert,  his 
brother  ^  French  refugees  ^  celebrated  as  printers  at 
Geneva,  and  Conrad  as  an  author.  The  latter  died  in 
1566. 

B^CKEA.     See  Botany  Index. 

Bj£T£RR^,  an  ancient  town  of  the  Tectosages  in 
Gallia  Narbonensis ;  now  Besiers^  on  the  east  bank  of 
the  Obris,  now  Orhis  or  Orbe^  in  Lower  Langnedoc. 

B^TiCA,  a  province  of  ancient  Spain,  so  called 
from  the  famed  river  Bsetis,  afterwards  Tartessus^  now 
Guadalquiver^  or  the  great  river.  It  was  bounded  on 
the  west  by  Lusitania  j  on  the  south,  by  the  Mediter- 
ranean, and  Sinus  Gaditanus :  on  the  north  by  the  Can- 
tabric  sea,  now  the  bay  of  Biscay.  On  the  east  and 
north-east,  its  limits  cannot  be  so  well  ascertained,  as 
they  are  very  reasonably  thought  to  have  been  in  a 
continual  state  of  fluctuation,  as  each  petty  monarch 
had  an  opportunity  of  encroaching  upon  his  neighbour. 
The  province  was  divided  in  two  by  the  river  Bsetis 
already  mentioned.  On  the  one  side  of  which,  towards 
the  Anas,  were  situated  the  Turdetani,  from  whence 
the  kingdom  was  called  Turdetania^  though  moi'e  ge- 
nerally known  by  the  name  of  Baturia.  On  the 
other  side  were  situated  the  Bastuli,  Batestani,  and 
Contestani,  along  the  Mediterranean  coasts.  The  Ba- 
stuli were  supposed  to  be  of  Phcenician  extraction,  and 
dwelt  along  the  coasts  of  the  Mediterranean,  till,  driven 
from  thence  by  the  Moors,  they  fled  into  the  moun- 
tainous parts  of  Galicia,  which  they  then  called  from 
their  own  name  Bastulia,  The  Batestani  were  seated 
higher  up,  on  the  same  coasts.  The  teritories  of  both 
these  made  part  of  what  has  since  become  the  kingdom 
of  Granada ;  in  which  there  is  a  ridge  of  very  high 
mountains,  called  from  the  above-mentioned  people, 
the  Batestanian  mountains.  Mention  is  also  made  of 
their  capital  Batestana  ;  a  place  of  such  strength,  that 
King  Ferdinand  was  six  months  besieging  it  before  he 
could  take  it  from  the  Moors.  The  whole  province 
of  BsDtica,  according  to  the  most  probable  account, 
contained  what  is  now  called  Andahisia^  part  of  the 
kingdom  of  Granada,  and  the  outward  boundaries  of 
Estremadura. 

B^TIS.    SecB^TiCA. 

Bi£TULO,  a  town  of  ancient  Spain  in  the  Tarra- 
conensis  ;  now  Badehna  in  Catalonia. 

B^TYLIA,  anointed  stones,  worshipped  by  the 
Phoenicians,  by  the  Greeks  before  the  time  of  Cecrops, 
and  by  other  barbarous  nations.  They  were  com- 
monly of  a  black  colour,  and  consecrated  to  some 
god,  as  Saturn,  Jupiter,  th«  Sun,  &c.  Some  are  of 
opinion  that  the  true  original  of  these  idols  is  to  be 
derived  from  the  pillar  of  stone  which  Jacob  erected  at 
Bethel,  and  which  was  afterwards  worshipped  by  the 
Jews. 

These  hmtyUa  were  much  the  object  of  the  veneration 
of  the  ancient  heathens.  Many  of  their  idols  were  no 
other.  In  reality,  no  sort  of  idol  was  mom  common 
in  the  eastern  countries,  than  that  of  oblong  stones 
erected,  and  hence  termed  by  the  Greeks,  mtnsy  piUars, 
In  some  parts  of  Egypt  they  were  planted  on  both 
•ides  of  the  highways.     In  the  temple  of  Heliogaba- 
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lus,  in  Syria,  there  was  one  pretended  to  have  fallen    Sihlii 
from  heaven.  *  There  was  also  a  famous  black  stone  in       | 
Phrygia,  said  to  have  fallen  from  heaven.     The  Ro-  ^>i^ 
mans  sent  for  it  and  the  priests  belonging  to  it  with 
jnuch  ceremony,  Scipio  Nasica  being  at  the  head  of 
the  embassy. 

B^ZA,  a  city  of  Andalusia  in  Spain,  seated  on  a 
high  hill  three  miles  from  the  Guadalquiver  \  it  is  the 
see  of  a  bishop,  and  has  a  ki ad  of  university  founded 
by  John  d^Avila.  It  was  taken  from  the  Moors  about 
the  end  of  the  iftb  century.     £.  Long.  3.  15.  N.  Lat.. 

37-  45- 

BAFFETAS,  or  Bastas,  a  cloth  made  of  coarse 

white  cotton  thread,  which  comes  from  the  East  Indies. 

That  of  Surat  is  the  best* 

BAFFIN'S  BAT,  a  gnlf  of  North  America,  tunning 
north-east  from  Cape  Farewell  in  West  Greenland, 
from  6*  to  8*  of  north  latitude^ 

BAFFO,  a  considerable  town  in  the  island  of  Cy- 
prus, with  a  fort  built  near  ancient  Paphoa,  of  which 
some  considerable  ruins  yet  remain,  particularly  some 
broken  columns,  which  probably  belonged  to  the  tem- 
ple of  Venus.     E.  Long.  32.  20.  N.  Lat.  34.  50* 

BAG,  in  commerce,  a  term  signifying  a  certain 
quantity  of  some  particular  commodity :  a  ba^  of  aU 
monds,  for  instance,  is  about  300  weight  5  of  anise- 
seeds,  from  300  to  400,  &c. 

Bags,  are  used  in  most  countries  to  put  several  sorts 
of  coin,  either  of  gold,  silver,  brass  or  copper.  Bank- 
ers, and  others,  who  deal  much  in  current  cash,  label 
their  hags  of  money,  by  tying  a  ticket  or  note  at  the 
mouth  of  the  bag,  signifying  the  coin  therein  contain- 
ed, the  sum  total,  its  weight,  and  of  whom  it  was  re- 
ceived.    Tare  is  allowed  for  the  bag. 

Bag,  among  farriers,  is  when,  in  order  to  retrieve 
a  horse^s  lost  appetite,  they  put  in  an  ounce  of  asafce- 
tida,  and  as  much  powder  of  savin,  into  a  bag,  to  be 
tied  to  the  bit,  keeping  him  bridled  for  two  hours,  se- 
veral times  a-day  \  as  soon  as  the  bag  is  taken  off  he 
will  fall  to  eating.  The  same  hag  will  serve  a  long 
time. 

BAGAMADER,  or  Bagamedri,  a  province  of 
the  kingdom  of  Abyssinia  in  Africa.  It  is  said  to  re- 
ceive its  name  from  the  great  nnmber  of  sheep  bred  in 
it ;  meder  signifying  land  or  earth,  and  hag  a  sheep.  Its 
length  is  estimated  about  60  leagues,  and  its  breadth 
20 :  but  formerly  it  was  much  more  extensive  \  several 
of  its  provinces  having  been  dismembered  from  it,  and 
joined  to  that  of  Tigre.  A  great  part  of  it,  especially 
towards  the  east,  is  inhabited  by  wandering  Gallas  and 
Caffres. 

BAGAUDi^,  or  Bacaudje,  an  ancient  faction  of 
peasants,  or  malecontents,  who  ravaged  Gaul.  The 
Gauls  being  oppressed  with  taxes,  rose  about  the 
year  of  Christ  290,  under  the  command  of  Amand 
and  Elian  \  and  assumed  the  name  bagaudtr^  which, 
according  to  some  authors,  signified  in  the  Gallic 
language yorc^r/  rebels;  according  to  others,  tribute; 
according  to  others,  robbers ;  which  last  signification 
othera  allow  the  word  had,  but  then  it  was  only  after 
the  time  of  the  bagauditf  and  doubtless  took  its  rise 
from  thenK 

B  AGD  A  D,  a  celebrated  city  of  Asia  in  Irak  Arabia, 
seated  on  the  eastern  banks  of  the  Tigris,  in  E.  Long. 
44.  10.  N.  Lat.  33.  15.    By  many  authors  this  city  is 

very 


BAG 


[    3 


liy  the 

ly  was 
itL 


s 
seicBt 
ly  de- 
nied. 


I4;f1ii4.    very  improperly  called  Bahyhm.     The  latter  stood  on 
the  Euphrates  at  a  considerahle  distance. 

This  city,  for  many  years  the  capital  of  the  Saracen 
empire,  was  founded  by  the  caliph  AI  Mansur,  the  se- 
cond of  the  hoQse  of  Ai  Abhas,  after  an  attempt  by  the 
Kawandians  to  assassinate  him,  as  already  mentioned. 
See  Arabta,  N°  184. 

The  reasons  assigned  by  the  Arabian  historians  for 
building  the  city  of  Bagdad  are.  That  the  above-men- 
tioned attempt  to  assassinate  the  caliph  had  disgusted 
him  at  his  Arabian  subjects  in  general,  and  that  the 
spot  where  Bagdad  stood  was  at  a  considerable  distance 
from  the  city  of  Cufa  particularly  ;  the  inhabitants  of 
which  were  remarkable  for  their  treachery  and  incon- 
stancy.  At  Mansur  himself  having  felt  several  instances 
of  it.  Besides,  the  people  of  Irac,  who  had  always  con- 
tinued faithful  to  him,  represented,  that  by  building  his 
capital  near  the  con  fine  nee  of  the  Euphrates  and  Tigris, 
it  would  be  in  a  great  measore  secured  from  the  insults 
and  attacks  of  those  who  shoald  have  an  inclination  to 
dispute  the  caliphate  with  him;  and  that  by  being  situ- 
ated as  it  were  in  the  middle  of  the  tract  comprehend- 
ing the  districts  of  Basrah,  Cufa,  Waset,  Mawsel,  and 
Swada,  at  no  great  distance  from  these  cities,  it  would 
be  plentifully  supplied  with  provisions  by  means  of  the 
aforesaid  rivers. 

Concerning  the  origin  of  the  name  Bagdad^  there  are 
various  accounts,  which,  being  equally  uncertain  and 
trifling,  merit  no  attention.     The  first  city  that  went 
by  this  name  was  situated  on  the  western  bank  of  the 
Tigris  \  from  whence  Al   Mansur  despatched  his  son 
Al  Mohdi  with  a  body  of  Moslem  troops  to  the  oppo- 
site bank.     Here  the  young  prince  took  post,  and  for- 
tified the  place  on  which  be  had  encamped  with  a  wall, 
in  order  to  cover  his  troops,  as  well  as  the  workmen 
employed  by  his  father  on  the  other  side  of  the  river, 
from  the  incursions  of  the  Persians,  who  seemed  to  have 
taken  umbrage  at  the  erection  of  a  new  metropolis  so 
ne:ir  the  frontiers  of  their  dominions.     Hence  that  part 
of  the  city  soon  after  bttilt  on  the  eastern  banks  of  the 
Tigris,  received  the  name  of  the  C€ttnp  or  Fortress  <^ 
Al  Mohdu     The  caliph  had  a  superb  and  magnificent 
palace  both  in  the  eastern  and  western  part  of  the  town. 
The  eastern  palace  was  surrounded  on  the  land  side  by 
a  semicircular  wall  that  had  six  gates)  the  principal  of 
which  seems  to  have  been  called  the  gate  of  prefects^ 
whose  entrance  was  generally  kissed  by  the  princes  and 
ambassadors  that  came  to  the  caliph^s  court.   The  westF> 
em  part  of  the  city  was  entirely  round,  with  the  ca- 
liph ^s  palace  in  the  centre,  and  having  the  great  mosqoe 
annexed  to  it.   The  eastern  part  consisted  of  an  interior 
and  exterior  town,  each  of  which  was  surrounded  by  a 
wall.     For  some  time  the  building  of  the  city  went 
but  slowly  on,    owing  to  a  scarcity  of  materials  for 
building  \  for  which  reason  the  caliph  was  sometimes 
inclined  to  remove  the  materials  of  Al  Madayen,  the 
ancient  metropolis  of  the  Fei'sian  empire.     But,  upon 
trial,  he  found  the  stones  to  be  of  such  immense  size, 
that  the  removal  of  them  to  Bagdad  would  be  attended 
with  great  difficulty  and  ex  pence  j  besides,  he  considered 
that    it  would  be  a  reflection  upon  himself  to  have  it 
aaid  that  he  could  not  finish  his  metropolis  withont  de- 
stroying such  a  pile  of  building,  as  perhaps   could  not 
be  paralleled  in  the   whole  world  j  for  which  reasons 
Jte  at  length  gave  over  his  design,  and  erected  the  city 
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of  Bagdad  most  probably  out  of  the  ruins  of  the  ancient    Bagdad, 
cities  of  Seleucia  and  Ctesiphon,  putting  an  end  to  his  '^— ^       * 
undertaking  in  the   149th  year  of  the  Hegira,  or  four 
years  after  the  city  was  begun. 

From  the  building  of  the  city  of  Bagdad  to  the  death 
of  Al  Mansur  nothing  very  remarkable  happened,  ex- 
cepting some  irruptions  made  into  the  territories  of  the 
Greeks,  and  by  the  Arabs  into  some  of  the  caliph^s 
other  territories.  In  the  X57thyear  of  the  Hegira  also, 
a  grievous  famine  was  felt  in  Mesopotamia,  which  was 
quickly  after  followed  by  a  plague  that  destroyed  great  ' 
numbers.  This  year  likewise,  the  Christians,  who  had 
been  all  along  very  severely  dealt  with  by  Al  Mansur, 
were  treated  with  the  utmost  rigour  by  Musa  Ebn  Mo- 
saab  the  caliph's  governor  \  every  one  who  was  unable 
to  pay  the  enormous  tribute  exacted  of  them  bein^ 
thrown  into  prison  without  distinction.  3 

The  next  year,  being  the  158th  of  the  Hegira,  the  Death  oT 
caliph  set  out  from  Bagdad,  in  order  to  perform  the  piU  ^1  Mansuc 
grimage  to  Mecca :  but,  being  taken  ill  on  the  road,  he 
expired  at  Bir  Maimun,  whence  his  body  was  carried 
to  Mecca)  where,  after  a  hundred  graves  had  been 
dug,  that  his  sepulchre  might  be  concealed,  he  was  in* 
terred,  having  lived  according  to  some  63,  according 
to  others  68  years,  and  reigned  22.  He  is  said  to  have 
been  extremely  covetous,  and  to  have  left  in  his  treasury 
600,000,000  dirhems,  and  24,000,000  dinars.  He  is 
reported  to  have  paid  his  cook  by  assigning  him  the 
heads  and  legs  of  the  animals  dressed  in  his  kitchen,  and 
to  have  obliged  him  ta  procure  at  his  own  expence  all 
the  fuel  and  vessels  he  had  occasion  for.  . 

When  Al  Mansur  expired  at  Bir  Maimun,  he  had  Soeceeded 
only  his  domestics  and  Rabi  his  freedman  with  him,  by  Al 
The  latter  of  these,  for  some  time,  kept  his  death  con-  Mohdi. 
cealed,  and  pretended  to  have  a  conference  with  him, 
in  which,  as  he  gave  out,   the  caliph  commanded  him 
to  exact  an  oath  of  allegiance  to  Al  Mohdi  his  son, 
as  his  immediate  successor,  and  to  Isa  Ebn  Musa  his 
cousin-german,  as  the  next  apparent  heir  to  the  crown. 
He  then  despatched  a  courier  to  Bagdad  with  the  news 
of  Al  Mansur's  death  ;    upon    which  AI  Mohdi  was 
unanimously  proclaimed  caliph.     Isa  Ebn  Musa,  how^ 
ever,  no  sooner  beard  this  news,  than  fae  began  to  en- 
tertain thoughts   of  setting  up  for  himself  at  Cufa, . 
where  he  then  resided  \  and  in  order  to  facilitate  the 
execution  of  hia  scheme,  fortified  himself  in  that  city... 
But  Al  Mohdi  being  apprised  of  his  defection,  sent 
a  detachment  of  1000  horse   to  bring   him  to  Bags- 
dad  \  which  being  done,  Al  Mohdi  not  only  prevail- 
ed upon  him  to  own  his  allegiance  to  him,  but  also  to 
give  up  his  right  to  the  succession  for  10,000  accord- 
ing to  some,   or  according  to  others  fox  10,000,000 
dinars.  ^ 

From  the  accession  of  AI  Mohdi  to  the  164th  year  Rebellion 
of  the  Hegira,  the  most  remarkable  event  was  the  re-  of  ^  ^^ 
bellion  of  Al  Mokanna.     This  impious  iropostorf  whose  ^"'^'*' 
true  name  was  Hakem  Ebn  Heshanif  came  originally 
from  Khorasan,  and  had  been  an  under  secretary  to 
Abu  Moslem  governor  of  that  province.      He  after- 
wards turned  soldier,  and  passed  thence  into  MawaraU 
nahr,  where  he  gave  himself  out  for  a  prophet.     The 
name  of  Al  Mokanna,  as  also  that  of  Al  Borkai,.  that 
is,  the  vsiledf  he  took  from  his  custom  of  covering  his 
face  with  a  veil  or  girdle  mask,  to  conceal  his  defon- 
mity  5  he  having  lost  an  eye  in  the  wars,  and  being . 
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Ba^daH.  otherwise  of  a  despicable  appearance  ;  though  his  (oU 
y        lowers  pretended  he  did  this  for  the  same  reason  that 
Moses  did,  viz.  lest  the  splendour  of  his  countenance 
should  dazzle  the  eyes  of  his   beholders.      In  some 
places  he  made  a  great  many  proselytes,  deluding  the 
people  with  a  nnraber  of  juggling  tricks  which  they 
swallowed  as  miracles,  and  particularly  by  causing  the 
appearance  of  a  moon  to  rise  out  of  a  well  for  many 
nights  together  ^  whence  he  was  also  called  in  the  Fer- 
.  sum  tongoe,  Saxendeb  mak^  or  the  moon-fnaker*     This 
metch,  not  content  with  being  reckoned  a  prophet, 
arrogated  to  himself  divine  hononrs  \  pretending  that 
the  Deity  resided  in  his  person,  having  proceeded  to 
him  from  Abu  Moslem,  in  whom  he  had  taken  up  his 
residence  before.     At  last  this  impostor  raised  an  open 
•  rebellion  against  the  caliph,  and  made  himself  master 
af  several  fortified  places  in  Khorasan,  so  tliat  Al  Moh« 
dt  was  obliged  to  send  one  of  his  generals  with  an 
army  against  him.     Upon  the  approach  of  the  caliph*8 
troops,  Al  Mokanna  retired  into  one  of  his  strong  for- 
tresses which  he  had  well  provided  for  a  siege  \  and 
sent  his  emissaries  abroad  to  persuade  the  people  that 
6         he  raised  the  dead  to  life,  and  foretold  future  events. 
Dreadful     But  being  closely  besieged  by  the  caliph^s  forces,  and 
**^*"P^*  seeing  no  possibility  of  escaping,  he  gave  poison  in 
all  hia  &°    ^^^  ^^  ^'^  whole  family  and  all  that  were  with  him, 
nily,  in  the  castle  \  when  they  were  dead,  he  burnt  their 

bodies,  togetlier  with  all  their  furniture,  provisions, 
and  cattle ;  and  lastly,  he  threw  htmslf  into  the  flames, 
or,  as  others  say,  into  a  tub  of  aquafortis,  or  some 
other  preparation,  which  consumed  every  part  of  him 
except  the  hair.  When  the  besiegers  therefore  entered 
tbe  place,  they  found  no  li^ng  creature  in  it,  except 
one  of  A I  Mokanna^s  concubines,  who,  suspecting  his 
design,  had  hid  herself,  and  now  discovered  the  whple 
Ynatter.  This  terrible  contrivance,  however,  failed  not 
to  produce  the  desired  efllect.  He  had  promised  his 
followers,  that  his  soul  should  transmigrate  into  the 
.  form  of  an  old  man  riding  on  a  ffrayish-coloured 
beast,  and  that  after  so  many  years  he  would  return 
and  give  them  the  earth  for  their  possession  ;  which  ri- 
diculous expectation  kept  the  sect  in  being  for  several 
years.  ^ 

Hanin  Al       ^^  this  time  war  had  been  carried   on  with  the 
RaKhid*!  'Greeks,  but  without  any  remarkable  success  on  either 
iucceM       ^ide.     In  the  164th  year  of  tbe  Hegira,  however,  Al 
^uaBt  tne^^ijj*  Q^dered  his  son  Hanm  Al  Raschid  to  penetrate 
into  the  Greek  territories  with  an  army  of  95,000  men. 
Harnn,  then,  having  entered  the  dominions  of  the  em- 
press Irene,  defeated  one  of  her  commanders  that  ad- 
vanced against  him ;  after  which  he  laid  waste  several 
of  the  imperial'  provinces  with  fire  and  sword,   and 
even  threatened  tbe  city  of  Constantinople  itself.     By 
this  the  empress  was  so  terrified,  that  she  purchased  a 
peace  with  the  caliph  by  paying  him  an  annoal  tribute 
of  70,000  pieces  of  gold*,  which,  for  the  present  at 
least,  delivered  her  from  the  depredation^  of  these  bar*" 
8         barians.    After  the  signing  of  the  treaty,  Harun  retum- 
Uoaec<mot-ed  home  laden  with  spoils  and  glory.     This  year,  ac» 
able  dark-  cording  to  some  of  ^'he  oriental  historians,  the  sun  one 
day,  a  little  after  his  rising,  totally  lost  his  light  in  a 
moment,  without  being  eclipsed,  when  neither  any  fog 
nor  any  cloud  of  dust  appeared  to  obscure  him.     This 
frightful  darkness  continued  till  noon,  to  the  great  asto- 
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nishment  of  tbe  people  settled  in  tbe  conntriet  where  it   Ba^jy. 
happened.  <      ^  md 

In  the  169th  year  of  the  Hegira,  Al  Mohdi  was  9 
poisoned,  though  undeeignedly,  by  one  of  hie  ^^m^^^*  i^!!^ 
bines  named  HasamalL  She  had  designed  to  destroy 
one  of  her  rivals  whom  she  imagined  to  have  too 
great  an  ascendant  over  the  caliph,  by  giving  her  a 
poisoned  pear.  This  the  latter,  not  sospecting  any 
thing,  gave  to  the  caliph )  who  bad  no  sooner  eaten  it 
than  he  felt  himself  in  exquisite  torture,  and  sooo  after 
expired.  j^ 

On  the  death  of  AJ  Mohdi,  he  was  nicceeded  by  as  likewut 
his  eldest  son  Al  Hadi ;  who  having  formed  a  design  to  hu  nuu. 
deprive  bis  younger  brother  Hamn  AJ  Bascbid  of  hisf?  ^^ 
right  of  soooession,  and  even  to  assassinate  him,  was 
poisoned  by  his  vizier  in  the  I70tfa  year  of  tbe  Hegira ; 
and  on  bis  death  the  celebrated  caliph  Hama  Al  Bayschtd 
ascended  the  throne* 

This  was  one  of  the  best  and  wisest  princes  that  Ham  aj 
ever  sat  on  tbe  throne  of  Bagdad.    He  was  also  ex-Raidudca- 
trenely  fortvnate  in  all  bis  undertakings,  though  be  did^ 
not  miich  extend  bis  dominions  fay  conqaest.     In  his 
time  tbe  Moslem  empire  may  be  said  to  have  been  in 
its  most  flourishing  state,  thoogh  by  tbe  independency 
of  the  Moslems  in  Spain,  who  bad  rarmerly  set  np  a  ca- 
liph of  the  house  of  Ommiyah,  bis  territories  were  not 
quite  so  extensive  as  those  of  some  of  his  predecessors.       ,, 
He  possessed  tbe  provinoes  of  Syria,  Palestine,  Arabia,  Eatcat  af 
Persia,  Armenia,  Natolia,  Media  or  Aderb^at^  Bid>y-  bu  mfn. 
Ionia,  Assyria,  Sindia,  Sijistan,  Kborasan,  Tabrestan, 
Jorjan,  Zablestan  or  SaUUum^  Mawaralnahr  or  Great 
Suhkandf  Egypt,  Libya,  Mauritania,  db& }   so  that 
his  empire  was  by  far  the  moot  powerful  of  any  in  tbe 
world,  and  extended  farther  tfau  the  Bonmn  empire 
ever  had  done.  tj 

The  first  instance  of  Harun*s  good  fectane,  andHeiadii 
which  was  taken  for  a  presage  of  a  prospersos  *Bd™S^|^ 
bappy  reign,  was  his  finding  a  valuable  ring  which  lio^^^^^ 
bad  thrown  into  the  Tigris  to  avoid  being  deprived  of 
it  by  his  brother  Al  Hadi.     He  was  able  to  give  the 
divers  no  other  direction  than  by  throwing  a  stone 
from  the  bridge  of  Bagdad,  about  tbe  same  place  of 
the  river  in  which  be  had  thrown  the  ilng ;  notwith- 
standing which,  they  found  it  withottt  any  great  diffi- 
culty. ,^ 

In  the  1 86th  year  of  the  Hegira,  beginning  Jano-Dtvidcitfcc 
ary  10.   802,  the  caliph  divided  the  government  ofenpirei^ 
bis  extensive  dominions  among  his  three  sons,  in  the*'®'^"^ 
ibllowiog  manner :  To  Al  Amin  the  eldest,  he  assigned  ^^^^  the 
the  provinces  of  Syria,  Irak,  the  three  Arabias,  Meso- g^coeaiei* 
potamia,  Assyria,  Media,  Palestine,  Egypt,  and  all  that 
part  of  Africa  extending  from  the  confines  of  Egypt  and    ' 
Ethiopia  to  the  traits  of  Gibraltar,  with  the  dignity  of 
caliph  \  to  Al  Mamon  the  second,  he  assigned  Persia, 
Kerman,  tbe  Indies,  Khorasan,  Tabrestan,  Cablestan, 
and  Zablestan,  together  with  the  vast  province  of  Ma- 
waralnahr ;  and  to  his  third  son  Al  Kasem,  he  gave 
Armenia,  Natolia,  Jorjan,  Georgia,  Circassia,  and  all 
the  Moslem  territories  bordering  upon  tbe  Enxine  sea. 
As  to  the  order  of  succession,  Al  Araia  was  to  ascend 
the  throne  immediately  af^er  his  father*8  decease  ;  af- 
ter him,  Al  Mamun  ^  and  then  Al  Kasem,  whom  he 
bad  sumamed  A I  Mutaman, 

Tbe  most  considerable  exploits  perf»rmed  by  this 
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laijdaij.  caliph  were  against  the  Greeks,  who  by  their  perftdy 
^  provoked  him  to  make  war  npon  them,  anil  whom  he 
alwajTS  overcame.  Id  the  T87th  year  of  the  Hegira, 
the  caliph  received  a  letter  from  the  Greek  em)Mrror 
with  Nicephorus,  ftoon  after  he  had  been  advanced  to  the  im- 
perial dignity,  commanding  him  to  return  all  the  money 
he  had  extorted  from  the  empress  Irene,  though  that 
had  been  secured  to  him  by  the  last  treaty  concluded 
with  that  princess,  or  expect  soon  to  see  an  imperial 
army  in  the  heart  of  his  territories.  This  insolent  letter 
80  exasperated  Haran,  that  he  immediately  assembled 
hi)  forces  and  advanced  to  Heraclea,  laying  the  coun- 
try through  which  he  passed  waste  with  nre  and  sword. 
For  some  time  also  he  kept  that  city  straitly  besieged ) 
which  so  terrified  the  Greek  emperor,  that  he  submit- 
ted to  pay  ao  annual  tribute.  Upon  this  Harun  grant- 
ed him  a  peace,  attd  returned  with  his  army.  Bat  a  hard 
frost  soon  after  happening  in  these  parts,  Nicephorus 
took  for  ffranted  that  Al  Rashid  would  not  pay  htm 
another  visit,  and  therefore  broke  the  treaty  he  had 
concluded.  Of  this  the  caliph  receividg  advice,  he  in- 
stantly put  himself  in  motion;  and,  notwithstanding  the 
inclemency  of  the  weather,  forced  the  emperor  to  ac- 
cept of  the  terms  proposed.  According  to  a  Persian 
historian,  before  the  hostilities  at  this  time  commenoedi 
Nicephorus  made  the  caliph  a  present  of  several  fine 
swords,  giving  him  thereby  plainly  to  understand  that 
he  was  more  inclinable  to  come  to  blows  than  to  make 
peace  with  him*  All  these  swords  Haran  cat  asunder 
with  his  famous  sword  SamsamaA^  as  if  they  had  been 
so  many  radishes,  after  which  severe  proof  there  did 
not  appear  the  least  flaw  in  the  blade ;  a  clear  proof  of 
the  goodness  of  the  sword,  as  the  cutting  the  others 
with  it  was  of  the  strength  of  Haran*fl  arm.  This 
sword  had  fallen  into  Al  Kashid^s  hands  among  the 
spoils  of  Ebn  Dakikan,  one  of  the  last  Harayaritic 
princes  of  Yaman  $  but  is  said  to  have  belonged  ori- 
ginally to  a  valiant  Arab  named  Amru  Ebn  Maadi 
Carbj  by  whose  name  it  generally  went  among  tho 
Moslems.  This  man  is  said  to  have  performed  very 
extraordinary  feats  with  bis  sword,  which  induced  a 
certain  prince  to  borrow  it  from  him ;  but  he  not  be- 
ing able  to  perform  any  thing  remarkable  with  it, 
complained  to  Amni  that  it  had  not  the  desired  effect : 
upon  which  that  brave  man  took  the  liberty  to  tell 
him,  that  he  had  not  sent  him  his  arm  along  with  his 
sword. 

In  the  l88tb  year  of  the  Hegira,  war  was  renewed 
with  the  Greeks,  and  Nicephorus  with  a  great  army 
attacked  the  caliph^s  forces  with  the  utmost  fury.  He 
was,  however,  defeated  with  the  loss  of  40,000  men, 
and  received  three  wounds  in  the  action ;  af^er  which 
the  Moslems  committed  terrible  ravages  in  his  territo- 
ries, and  returned  home  laden  with  spoils.  The  next  year 
Hamn  invaded  Phrygia  \  defeated  an  imperial  army 
sent  to  oppose  him  \  and  having  ravaged  the  country, 
returned  without  any  considerable  loss.  In  the  190th 
year  of  the  Hegira,  commencing  November  27.  805, 
the  caliph  marched  into  the  imperial  territories  with  an 
army  of  135,000  men,  besides  a  great  nnmber  of  vo- 
lunteers and  others  who  were  not  enrolled  among  his 
troops.  He  first  took  the  city  of  Heraclea,  from 
whence  he  is  said  to  have  carried  1 6,000  prisoners  \ 
ailer  which  he  made  himself  master  of  several  other 
{laces :.  and  in  the  conclusion  of  the  expeditaoOy  he 
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made  a  descent  on  the  island  of  Cyprus,  which  he  pluo-    ^gdnd. 
dcred  in  a  terrible  manner.     This  success  so  intimida-  *       v      '^ 
ted  Nicephorus,  that  he  immediately  sent  the  tribute 
due  to  Harun,  the  withholding  of  which  bad  been  the 
cause  of  the  war,  and  concluded  a  peace  upon  the  ca- 
liph's own  terms  \  one  of  which  was,  that  the  city  of 
Heraclea  should  never  be  rebuilt.     This  perhaps  Ha- 
run would  not  have  so  readily  granted,  had  not  one        16 
Rafe  Ebn  Al  Leith  revolted  against  him  at  Samarcaod,  f^c^^lboa 
and  assembled  a  considerable  force  to  support  him  in '"  Kl^^^^^^ 
his  defection. 

The  next  year  being  the  ipist  of  the  Hegira,  the 
caliph  removed  the  governor  of  Khorasan  from  his  em* 
ployment,  because  he  had  not  been  sufficiently  attentive 
to  the  motions  of  the  rebel  Rafe  Ebn  Al  Leith.  As 
this  governor  had  also  tyrannized  over  his  subjects  in 
the  roost  cruel  manner,  his  successor  no  sooner  arrived 
than  he  sent  him  in  chains  to  the  caliph  j  but  notwith- 
standing all  Hamn's  care,  the  rebels  made  this  year  a 
great  progress  in  the  conquest  of  Khorasan. 

Next  year  the  caliph  found  it  necessary  to  march  in 
person  against  the  rebels,  who  were  daily  becoming 
more  formidable.  The  general  rendezvous  of  his  troops 
was  in  the  {dains  of  Rakka,  from  when^  he  advanced 
at  the  head  of  them  to  Bagdad*  Having  at  that  phuse 
supplied  the  troops  with  every  thing  necessary,  he  con- 
tinued his  march  to  the  frontiers  of  Jordan,  where  be 
was  seized  with  air  illness  which  grew  more  violent  after 
he  had  entered  that  province,  finding  himself  there- 
fore unable  to  pursue  his  journey,  be  resigned  the  oom- 
mand  of  the  army  to  his  son  Al  Mamoo,  retiring  him-  _ 
self  to  Ttts  in  Khorasan.  We  were  told  by  Khondemir,The  ca. 
that,  before*  the  caliph  departed  from  Bakka^  he  had  aUph's  4caih 
dream,  wherein  he  saw  a  hand  over  his  head  full  of  red  P^^J^d 
earth,  and  at  the  same  time  heard  a  person  pronouncing ^^^**'*' 
these  words,  **  See  the  earth  where  Harun  is  to  bo 
buried.**  Upon  this  he  demanded  where  he  was  to  be 
bnriad^  and  was  instantly  answered,  ^'  At  Tos.**  This 
dream  greatly  discomposing  him, .  he  communicated  it 
to  his  chief  phvsician,  who  endeavoured  to  divert  hin,. 
telling  the  caliph  that  the  dream  had  been  occasioned 
by  the  thoughts  of  bis  expedition  against  the  rebels. 
He  therefore  advised  him  to  pursue  some  favourite  di- 
version that  might  draw  bis  attention  another  way. 
The  caliph  accordingly,  by  bis  physician's  advice,  pre- 
pared a  magnificent  regale  for  his  eoortiers,  which  lasted 
several  days.  After  this,  he  put  himself  at  the  head 
of  his  forces,  and  advanced  to  the  confines  of  Jorjan, 
where  he  was  attacked  by  the  distemper  that  proved 
fatal  to  him.  As  his  disorder  increased,  he  found  him- 
self obliged  to  retire  to  T us  $  where  being  arrived,  he 
sent  for  bis  physician,  and  said  to  him,  **  Gabriel,  do 
you  remember  my  dream  at  Bakka  ?  We  are  now  ar- 
rived at  Tus,  the  place,  according  to  what  was  pre- 
dicted in  that  dream,  of  my  intennsnt*  Send  one  of 
my  eunuchs  to  fetch  mt  a  handful  of  earth  in  the  neigh- 
bourhood of  this  city.**  Upon  this,  Masmr^  one  of 
his  favourite  eunuchs,  was  despatched  to  bring  s  little 
of  the  soil  of  the  place  to  the  caliph.  He  soon  returned 
and  brought  a  handful  of  red  earth,  which  he  presented 
to  the  caliph  with  his  arm  half  bare.  At  the  sight  of 
this  Harun  instantly  cried  out,  **  In  truth  this  is  the 
earth,  and  this  the  very  arm,  that  I  saw  in  my  dreani.^' 
His  spirits  immediately  foiling,  and  his  malady  being 
peatlj  increased  by  the  perturbation  of  mind  ensuing 

npoav 


BAG 


r  320  ] 


BAG 


Bai^dad.  upon  this'fiight,  he  died  three  days  after,  and  was  ba- 
'  ^  '  ried  in  the  same  place.  According  to  Abul  Faraj,  Ba- 
He  diesac-*^''^  ^^"  ^^  Leith  the  arch  rebel's  brother  was  brought 
cording  to  in  chains  to  the  caliph,  who  was  then  at  the  point  of 
the  predic-  death.  At  the  sight  of  whom  Harun  declared,  that  if 
tioa.  lie  could  speak  only  two  words  he  would  say  kill  Mm  ; 

and  immediately  ordered  him  to  be  cut  to  pieces  in  his 
presence.  This  being  done,  the  caliph  soon  after  ex- 
pired, in  the  year  of  the  Hegira  193,  having  reigned 
23  years.  The  distemper  that  pot  an  end  to  his  days 
19  is  said  to  have  been  the  bloody  flux. 
Succeeded  Upon  the  arrival  of  a  courier  from  Tus,  with  the 
▲L  Amb'*  news  of  Al  Rashid's  death,  his  son  Al  Amin  was  im- 
mediately proclaimed  caliph ;  and  was  no  sooner  seated 
on  the  throne,  than  he  formed  a  design  of  excluding  his 
brother  Al  Mamun  from  the  succession.  Accordingly 
he  deprived  him  of  the  furniture  of  the  imperial  palace 
of  Khorasan  \  and  in  open  violation  of  bis  father^s  will, 
who  had  bestowed  on  Al  Mamun  the  perpetual  govern- 
ment of  Khorasan,  and  of  all  the  troops  in  that  province, 
he  ordered  these  forces  to  march  directly  to  Bagdad. 
Upon  the  arrival  of  this  order,  Al  Mamun  expostulated 
with  the  general  Al  Fadl  Ebn  Rabbi  who  commanded 
his  troops,  and  endeavoured  to  prevent  his  marching  to 
Bagdad}  but  without  effect,  for  he  punctually  obeyed 
the  orders  sent  by  the  caliph.  Al  Mamun,  however, 
took  care  not  to  be  wanting  in  fidelity  to  his  brother. 
He  obliged  the  people  of  Khorasan^ to  take  an  oath  of 
fidelity  to  Al  Aroin,  and  reduced  some  who  had  actual- 
ly excited  a  considerable  body  of  the  people  to  revolt, 
while  the  general  Al  Fadl  having  ingratiated  himself 
with  the  caliph  by  his  ready  compliance  with  his  orders, 
was  chosen  prime  vizir,  and  governed  witli  an  absolute 
sway :  Al  Amia  abandoning  himself  entirely  to  drun- 
kenness. 

Al  Fadl  was  a  very  able  minister  \  though  fearing  AJ 
Mamun^s  resentment  if  ever  he  should  ascend  the  throne, 
he  gave  Al  Amin  such  advice  as  proved  in  the  end  the 
ruin  of  them  both.  He  told  him  that  his  brbther  had 
gained  the  affection  of  the  people  of  Khorasan  by  the 
good  order  and  police  he  had  established  among  them  ; 
that  his  unwearied  application  to  the  administration  of 
justice  had  so  attracted  their  esteem,  that  the  whole  pro- 
vince was  entirely  at  his  devotion ;  that  his  own  conduct 
was  by  no  means  relished  by  his  subjects,  whose  minds 
were  almost  totally  alienated  from  him  \  and  therefore 
that  he  had  but  one  part  to  act,  which  was  to  deprive 
Al  Mamun  of  the  right  of  succession  that  had  been 
given  him  by  his  father,  and  transfer  it  to  his  own  son 
Musa,  though  then  but  an  infant.  Agreeable  to  this 
pernicious  advice,  the  caliph  sent  for  his  brother  Al  Ka^ 
sem  from  Mesopotamia,  and  recalled  Al  Mamun  from 
Khorasan,  pretending  he  had  occasion  for  him  as  an 
assistant  in  his  councils. 

By  this  treatment  Al  Mamnn  was  so  much  provoked, 
that  he  resolved  to  come  to  an  open  rupture  with  his 
brother,  in  order  if  possible  to  frustrate  his  wicked  de- 
signs. Instead,  therefore,  of  going  to  Bagdad  as  he 
bad  been  commanded,  he  cut  off  all  communication  be- 
tween bis  tywn  province  and  that  capital :  pretending, 
that  as  his  father  Harun  bad  assigned  bim  the  lieute- 
nancy of  Khorasan,  he  was  responsible  for  aU  the  dis- 
orders that  might  liappen  there  during  his  absence. 
He  also  coined  money,  and  would  not  suffer  Al  Amines 
luime  to  be  impressed  upon  any  of  the  dirhemS|  or  di- 
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nars  struck  in  that  province.  Not  content  with  this,  ^^.g^y 
he  prevailed  upon  Rafe  Ebn  Al  Leith,  who  had  been  v-  y^ 
for  some  time  in  rebellion,  to  join  him  with  a  body 
of  tiroops  ;  whose  example  was  soon  after  followed  by 
Harthema  Ebn  Aafan  ;  which  put  him  in  possession 
of  all  the  Vast  territory  of  Kliorasan.  Here  he  go- 
verned with  an  absolute  sway,  officiated  in  the  masque 
as  Imam,  and  from  the  pulpit  constantly  harangued  the 
people. 

The  following  year,  being  the  195th  year  of  the 
Hegira,    beginning   October  4.  810,    the   caliph   Al 
Amin,  finding  that  his  brother  set  him  at  defiance,  de- 
clared war  against  him,  and  sent  his  general  Ali  Ebn 
Isa  with  an  army  of  60,000  men  to  invade  Khorasan.      ,, 
Al  Mamun,  being  informed  that  Ali  was  advancing  AlAmin'i 
against  him  with  such  a  powerful  army,  put  on  footfoR^d^ 
all  the  troops  he  could  raise,  and  gave  the  command  to''^*^ 
Thaher  Ebn  Hosein,  one  of  the  greatest  generals  of  his 
age.     Thaher  being  a  man  of  undaunted  resolution, 
chose  only  4000  men,  whoift  he  le^l  against  Al  Amin's 
army.     Ali,  seeing  so  small  a  number  of  troops  advan- 
cing against  him,  was  transported  with  joy,  and  pro- 
mised himself  an  easy  victory.     Despising  his  enemies, 
therefore,  he  behaved  in  a  secure  and  careless  manner ; 
the  consequence  of  which  was,  that  his  army  was  en- 
tirely defeated,  and  himself  killed,  his  head  being  af- 
terwards sent  as  a  present  to  Al  Mamun,  who  amply 
rewarded  Thaher  and  Harthema  for  their  services. 

After  this  victory,  Al  Mamnn  assumed  the  title  of 
ca/^h^  ordered  Al  Amin's  name  to  he  omitted  in  the 
public  prayers,  and  made  all  necessary  preparations  for 
cairving  the  war  into  the  very  heart  of  his  brother's 
dominions.  For  this  purpose  he  divided  his  forces  into 
two  bodies,  and  commanded  them  to  march  into  Irak 
by  different  routes.  One  of  them  obeyed  the  orders  of 
Thaher,  and  the  other  of  Harthema.  The  first  directed 
his  march  towards  Ahwas,  and  the  other  towards  Hol- 
both  of  them  proposing  to  meet  in  the  neighbour- 
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hood  of  Bagdad,  and. after  their  junction  to  besiege  that 
city.  23 

In  the  196th  year  of  the  Hegira,  Thaher  Ebn  Ho-^I  ^-  . 
sein  made  a  most  rapid  progress  with  the  troops  under  ""^"^ 
his  command.  Having  advanced  towards  Ahwas,  he^^^"" 
there  defeated  a  body  of  the  caliph's  forces ;  and 
though  the  victory  was  by  no  means  decisive,  it  so  in- 
timidated the  commander  of  Ahwas,  that  he  thought 
fit  to  surrender  that  fortress  to  him.  This  opened  him 
a  way  to  Waset  upon  the  Tigris,  and  fiicilitated  the 
conquest  of  that  place.  After  this  he  marched  with 
his  army  to  Al  Madayen }  the  inhabitants  of  which 
immediately  opened  their  gates  to  him.  The  rapidity 
of  these  conquests,  and  the  infamous  conduct  of  Al 
Amin,  excited  the  people  of  Egypt,  Syria,  Hejaz, 
and  Yaman,  unanimously  to  declare  for  Al  Mamun  ^ 
who  was  accordingly  proclaimed  caliph  in  all  these  pro- 
vinces. 

The  next  year,  Al  Mamun's  forces  under  Thaher  Siefe  of 
and  Harthema,  laid  sftge  to  Bagdad.  As  the  caliph  Ba^* 
was  shut  op  in  that  place,  and  it  had  a  numerous  gar- 
rison, the  besieged  made  a  vigorous  defence,  and  de- 
stroyed a  great  number  of  their  enemies.  The  besiegers, 
however,  incessantly  played  upon  the  town  with  their 
catapults  and  other  engines,  though  they  were  in  their 
turn  not  a  little  annoyed  by  the  garrison  with  the  same 
sort  of  military  machines.    The  latter  likewise  made 
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•d.'  -coDtiDiMl  sallies,  and  fought  like  men  in  despair,  though 
^"^  they  were  always  at  last  beaten  back  into  the  town 
with  considerable  loss.  In  short  the  siege  continued 
during  the  whole  of  this  year,  in  which  the  greatest 
part  of  the  eastern  city,  called  the  Camp  of  Al  Mohdt\ 
was  demolished  or  reduced  to  ashes.  The  citizens,  as 
well  as  the  garrison,  were  reduced  to  the  last  extremity^ 
by  the  length  and  violence  of  the  siege. 

In  the  beginning  of  the  198th  year  of  the  Hegira, 
Al  Aroin  finding  himself  deserted  by  his  troops,  as 
well  as  by  the  principal  men  of  Bagdad,  who  had  kept 
«  private  correspondence  with  Thaher,  was  obliged  to 
retire  to  the  old  town  on  the  west  bank  of  the  Tigris. 
He  did  not,  however,  take  this  step,  before  the  inhabi- 
tants of  the  new  town  had  formally  deposed  him,  and 
proclaimed  his  brother  Al  Mamun  caliph.  Thaher, 
receiving  advice  of  this,  caused  the  old  town  to  be  im- 
mediately invested,  planted  his  engines  against  it,  and 
at  last  starved  it  to  surrender.  Al  Amin  being  thus 
reduced  to  the  necessity  of  putting  himself  into  the 
hands  of  one  of  the  generals,  chose  to  implore  the  pro- 
tection of  Harthema,  whom  he  judged  to  be  of  a  more 
humane  disposition  than  Thaher.  Having  obtained 
this,  he  embarked  in  a  small  vessel  in  order  to  arrive  at 
that  part  of  the  camp  where  Harthema  was  posted}  but 
Thaher  being  informed  of  his  design,  which,  if  pot  in 
execution,  he  thought  would  eclipse  the  glory  he  had 
acquired,  laid  an  ambush  for  him,  which  he  had  not 
the  good  fortune  to  escape.  Upon  his  arrival  in  the 
neighbourhood  of  Harthema^s  tent,  Thaher*s  soldiers 
rushed  upon  him,  drowned  all  his  attendants,  and  put 
himself  in  prison.  Here  he  was  soon  after  massacred 
by  Thaher's  servants,  who  carried  his  head  in  triumph 
to  their  master,  by  whose  order  it  was  aflerwards  expos- 
ed to  public  view  in  the  streets  of  Bagdad.  Thaher 
afterwards  sent  to  Al  Mamun  in  Khorasan,  together 
with  the  ring  or  seal  of  the  caliphate,  the  sceptre  and 
the  imperial  rebe.  At  the  sight  of  these,  Al  Mamun 
fell  down  on  his  knees,  and  returned  thanks  to  God  for 
his  success  j  making  the  courier  who  brought  them  a 
present  of  a  million  of  dlrhems,  in  value  about  ioo,oool. 
sterling. 

The  same  day  that  Al  Amin  was  assassinated,  his 
brother  Al  Mamun  was  proclaimed  caliph  at  Bagdad. 
He  had  not  long  been  seated  on  the  throne  when  he 
was  alarmed  by  rebellions  breaking  out  in  different  parts 
of  the  empire.  These,  however,  were  at  last  happily  ex- 
Ifiiw  ^ngui^hed  J  after- which,  Thaher  £bn  Hosein  had  the 
m.  government  of  Khorasan  conferred  upon  him  and  his 
descendants  with  almost  absolute  and  unlimited  power. 
This  happened  in  the  205th  year  of  the  Hegira,  from 
which  time  we  may  date  the  dismemberment  of  that 
province  from  the  empire  of  the  caliphs. 

During  the  reign  of  this  caliph  nothing  remarkable 
happene^d  ;  only  the  African  Moslems  invaded  the 
island  of  Sicily,  where  they  made  themselves  masters  of 
several  places.  He  died  of  a  surfeit  in  the  2i8tb  year 
of  the  Hegira,  having  reigned  20,  and  lived  48  or  49 
years. 

On  the  death  of  Al  Mamun,  his  brother  Al  Mota^ 

sem,  by  some  of  the  oriental  historians  sumamed  Billah^ 

vr9S  saluted  caliph.      He  succeeded  by  virtue  of  Al 

Mamon^s  express  nomination  of  him,  to  the  exclusion  of 

hia  own  son  Al  Abbas  and  his  other  brother  Al  Kasem, 

whm  fcad  been  appointed  by  Harun  Al  Baschid.    In 
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the  beginning  of  his  reign  he  was  obliged  to  employ   Bagdad, 
the  whole  forces  of  his  empire  against  one  Babec,  who  ^       w     -^ 
had  been  for  a  considerable  time  in  rebellion  in  Persia       >? 
and  Persian  Irak.     This  Babec  first  appeared  in  t'^^^eeJ'ihe 
year  of  the  Hegira  201,  when  he  began  to  take  upon„p^c|^j^^]| 
him  the  title  of  a  propheU     What  his  particular  doc-  Al  Mota. 
trine  was,  is  now  unknown  \  but  bis  religion  is  said  towm  and 
have  differed  from  all  others  then  known  in  Asia.     He^^^^' 
gained  a  great  number  of  proselytes  in  Aderbijan  and 
the  Persian  Irak,  where  he  soon  grew  powerful  enough 
to  wage  war  with  the  caliph  Al  Mamun,  whose  troops 
he  often  beat,  so  that  he  was  now  become  extremely 
formidable.     The  general  sent  by  Al  Motasem  to  re- 
duce him  was  Haider  £bn  Kaus,  surnamed  AfsAin,  a 
Turk  by  nation,  who  had  been  brought  a  slave  to  the 
caliph^s  court,  and  having  been  employed  in  discipli- 
ning the  Turkish  militia  there,  had  acquired  the  repu- 
tation of  a  great  captain.     By  him  Babec  was  defeated 
with  prodigious  slaughter,  no  fewer  than  6o,oco  men  Babec  dc 
being  killed  in  the  first  eneagrment.     The  next  year,fcattrd« 
being  the  220th  of  the   Hegira,  he  received  a  still 
greater  overthrow,  losing  100,000  men  either  killed 
or  taken  prisoners.      By  this  defeat   he  was  obliged 
to  retire   into   the  Gordysean  mountains;   where  he 
fortified  himself  in  such  a  manner,  that  Afshin  found 
it  impossible  to  reduce  him  till  the  year  of  the  Hegira 
222.     This  commander  having  reduced  with  invincible 
patience  all  Babec^s  castles  one  after  another,  the  im- 
postor was  obliged  to  shut  himself  up  in  a  strong  for- 
tress called  CasAabadj  which  was  now  his  last  resource. 
Here  he  defended  himself  with  great  bravery  for  seve- 
ral months ;  but  at  last  finding  he  should  be  obliged 
to  surrender,  he  made  his  escape  into  a  neighbouring 
wood,  from  whence  he  soon  after  came  to  Afshin,  upon       31 
that  generars  promising  him  pardon.      But  Afihin  no'^'^^n  pr** 
sooner  had  him  in  his  power,  than  he  first  caused  his'^Y* 
hands  and  feet,  and  afterwards  his  head,  to  be  cut  off.^y,, 
Babec  bad  supported  himself  against  the  power  of  the 
caliphs  for  upwards  of  20  years,  during  which  time       31 
he  had  cmelly  massacred  250,000  people  ;  it  being  hisHcdcstroj. 
custom  to  spare  neither  man,  woman,  nor  child,  of  the     ^!^  ^ 
Mahometans  or  their  allies.      Amongst  the  prisoners  ng^j^gi,^ 
taken  at  Cashabad  there  was  one  Nad,  who  had  been 
one  of  Babec's  executioners,  and  who  owned  that  in 
obedience  to  his  master^s  commands  he  had  destroyed 
20,000  Moslems  with  his  own  hands  j  to  which  he  add- 
ed, that  vast  numbers  had  also  been  executed  by  his 
companions,  but  that  of  these  he  conld  give  no  precise 
account. 

In  the  223d  year  of  the  Hegira,  the  Greek  emperor 
Theophilus  invaded  the  calipMs  territories,  where  he 
behaved  with  the  greatest  cruelty,  and  by  destroying 
Sozopetra  the  place  of  Al  Motasem*s  nativity,  not- 
withstanding his  earnest  entreaties  to  the  contrary,  oc- 
casioned the  terrible  destruction  of  Amorium  mentioned 
under  that  article.  The  rest  of  this  caliph's  reign  is  re- 
markable for  noticing  but  the  execution  of  Afsbin,  who 
was  accused  of  holding  correspondence  with  the  caliph^ 
enemies.  After  his  death  a  great  number  of  idols  were 
found  in  his  house,  which  were  immediately  burned,  as 
also  several  books  said  to  contain  impious  and  detestable 
opinions.  33 

In  the  227th  year  of  the  Hegira  died  the  caliph  Al  I)m<1>  ^ 
Motasem,  in  the  48th  or  49th  year  of  his  age.  He  A|^^^*- 
reigned  eiglit  years  eight  months  and  eight  days,  was^*^ 
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born  in  the  eighth  month  of  the  yedr,  fbught  eiglit 
battles,  had  8000  slaves,  and  had  8,ooo,ood  dinars  and 
8o,o03  dirhems  in  bis  treasury  at  hii  death  ;  whence 
the  oriental  historians  gave  him  tbe  name  of  Al  Motha^ 
tnan^  or  the  Octonary.  He  is  said  to  have  been  so  ro- 
bust, that  he  once  carried  a  burden  of  1 000  ponnds 
weight  several  paces.  As  the  people  of  Bagdad  dis- 
turbed him  with  frequent  revolts  and  commotions,  be 
took  the  resolution  to  abandon  that  ctty,  and  build 
another  for  his  own  residence.  The  new  city  he  built 
was  first  called  Samarra^  and  afterwards  Sarra  Manrtty^ 
and  stood  in  the  Arabian  frak.  He  was  attached  to 
tbe  opinion  of  tbe  Motazalites,  who  maintain  the  cre- 
ation of  tbe  Koran  \  and  both  he  and  bis  predecessor 
cruelly  persecuted  those  who  believed  it  to  be  eternal. 

Al  ^iotasem  was  succeeded  by  Al  Wathek  Bilah, 
who,  the  following  year,  being  tbe  228th  of  the  Hegira, 
invaded  and  conquered  Sicily.  Nothing  remarkable 
happened  during  the  rest  of  hts  reign  \  be  died  in  the 
23  2d  year  of  the  Hegira,  and  was  succeeded  by  his 
brother  Al  Motawakkel. 

The  new  caliph  began  bis  reign  witb  an  act  of  the 
greatest  cruelty.  The  late  calipb^s  viztr  liaving  treat- 
ed Al  Motawakkel  ill  in  bis  brother^s  lifetime,  and  op- 
posed his  election  to  the  caliphate,  was  on  that  account 
now  sent  to  pJtison.  Here  the  caliph  ordered  him  to 
t>e  kept  awake  for  several  days  and  nights  together: 
after  diis,  being  suffered  to  fall  asleep,  he  slept  a  whole 
iky  and  night  j  and  afler  be  awoke  was  thrown  into 
an  iron  furnace  lined  with  spikes  or  nails  heated  red 
liot,  wbere  he  was  miserably  burnt  to  death.  During 
this  reign  nothing  remarkable  bappened«  except  wars 
with  the  Greeks,  which  were  carried  on  with  various 
success.  In  tbe  year  859  too,  being  the  245tb  of  tbe 
Hegira,  violent  eartbqnakes  happened  in  many  provin- 
ees  of  tbe  Moslem  dominions  \  and  the  springs  at  Mec- 
ca failed  to  such  a  degree,  that  the  celebrated  well 
Zemzem  wad  almost  dried  up,  and  tbe  water  sold  for 
100  di litems  a  bottle. 

In  the  247th  year  of  tbe  Hegira,  the  caliph  was  as- 
sassinated rat  the  instance  of  his  son  Al  Monta?er  \  who 
iMicceeded  him,  and  died  in  six  months  after.  He  vras 
succeeded  by  Al  Mostain,  who  in  the  year  of  the  He- 
gira 252  was  forced  to  abdicate  tbe  throne  by  bis  bro- 
titer  A I  Motazz,  who  afterwards  caused  bim  to  be  pri- 
Tately  murdered.  He  did  not  long  enjoy  the  dignity 
of  which  be  bad  so  iniquitously  possessed  himself ;  be- 
ing deposed  by  the  Turkish  militia  (who  now  began  to 
set  up  and  depose  caliphs  as  they  pleased)  in  the  255tb 
year  of  the  Hegira.  After  bis  deposition  be  was  sent 
under  an  escort  Irom  Sarra  Manray  to  Bagdad^  where 
he  died  of  thirst  or  hunger,  after  a  reign  of  four  years 
and  about  seven  months.  Tbe  fate  of  this  caliph  was 
peculiarly  hard :  tbe  Turkish  troops  bad  mutinied  for 
their  pay  \  and  Al  Motazz,  not  having  money  to  satisfy 
tbeir  demands,  applied  to  his  mother  named  Kabiha 
for  50,000  dinars.  This  she  refused,  telling  him  that 
she  had  no  money  at  all,  although  it  afterwards  appear- 
ed that  she  was  possessed  of  immense  treasures.  After 
his  deposition,  however,  she  was  obliged  to  discover 
them,  and  even  deporite  them  in  the  hands  of  the  new 
caliph  Al  Mokbtadi.  Tbey  consisted  of  1,000,000 
dinars,  m  bushel  of  emeralds,  and  another  of  pearls,  and 
three  povnds  and  three  qomrtera  of  rubies  of  the  colour 
•f.firc.^ 


Al  Mokbtadi,  the  new  caliph,  was  the  son  of  one  of  BasU 
Al  Wathek's  concubines  named  Korh^  or  Karb^  who       •  -* 
is  by  some  supposed  to  have  been  a  Christian.    The  bo-  yj^^ 
ginning  of  bis  reign  is  remarkable  for  the  irrnption  of  of  ^Ih  2a. 
tbe  Zenjians,  a  people  of  Nubia,  Ethiopia,  and  tbejUasia 
country  of  tbe  CafTres,  into  Arabia,  where  they  penetra-  tke  ifjgi 
ied  into  tbe  neighbourhood  of  Basra  and  Cufa.     '^^^^kixiL 
chief  of  this, gang  of  robbers,  who,  according  to  some 
of  the  Arab  historians,'  differed   but  little  from  wild 
beasts,  was  Ali  £bn  Mohammed   Ebn  Abdalrahman, 
who  falsely  gave  himself  out  to  be  of  the  family  of  Ali 
Ebn  Abu  Taleb.     This  made  such  an  impresnion  upon 
the  Shiites  in  those  parts,  that  they  flocked  to  bim  in 
great  numbers  ;  which  enabled  bim  to  seize  upon  tbe 
cities  of  Basra  and  Ramla,  and  even  to  pass  tbe  Tigris 
nt  tbe  head  of  a  formidable  army.     He  then  took  the 
title  of  Prince  of  the  Zenjians^  in  order  to  ingratiate 
bimself  with  those  barbarians,  of  whom  bis  army  was 
principally  composed. 

In  tbe  256th  year  of  tbe  Heigra,  Al  Mokbtadi  was 
barbarously  murdered  by  the  Turks  v^o  bad  raised 
lifm  to  the  throne,  and  was  succeeded  by  Al  Monta- 
-med  tbe  son  of  Al  Motawakkel.  This  year  the  prince  ^0 
ttf  the  Zenjians,  Ali,  or  as  he  is  also  culled  At  HahtbpAlBMt'9 
made  incursions  to  the  very  gates  of  Bagdad,  doing 
prodigious  mischief  wherever  he  passed.  The  caliph 
therefore  sent  against  bim  one  Jolan  with  a  consider- 
able army^  be  was  overthrown,  however,  with  Tery 
great  slaughter  by  the  Zenjian,  who  made  himsen 
master  of  24  of  tbe  calipb^s  largest  ships  in  tbe  bay 
of  Basra,  put  a  vast  number  of  the  inhabitants  of  Obol- 
ta  to  the  sword,  and  seized  upon  the  town.  Not  con- 
tent with  this,  be  set  fire  to  it,  and  soon  reduced  it  to 
asbeSy  the  bouses  mostly  consisting  of  the  wood  of  a 
certain  plane  tree  called  by  tbe  Arabians  Saj\  From 
thence  he  marched  to  Abadan,  which  likewise  sur- 
rendered to  him.  Here  be  found  immense  treasnre, 
which  he  enabled  him  to  possess  himself  of  the  whole 
district  of  Abwaz.  In  short,  liis  forces  being  now  In- 
creased to  80,0c o  strong,  most  of  the  adjacent  terri* 
tories,  and  even  tbe  caliph^s  court  itself,  were  struck 
with  terror. 

In  the  257th  year  of  the  Hegira.  Al  Habib  conti- 
nued victorious,  defeated  several  armies  sent  against 
him  by  tbe  caliph,  reduced  the  city  of  Basra,  and  put 
20,000  of  the  inhabitants  to  tbe  sword.  The  follow- 
ing year,  the  caliph,  supported  by  his  brothor  Al  Mo- 
waffek,  had  formed  a  design  of  circnmsciibing  the 
power  of  tbe  Turkish  soldiery,  who  had  for  some  time 
given  law  to  the  caliphs  themselves.  But  this  year  the 
Zenjians  made  so  rapid  a  progress  in  Persia,  Arabia, 
and  Irak,  that  be  was  obliged  to  suspend  tbe  execution 
of  his  design,  and  even  to  employ  the  Tuiliish  troops 
to  assist  his  brother  A I  Mowaffek  in  opposing  these  rob- 
bers. Tbe  first  of  the  calipb^s  generals  who  encpuntered 
Al  Habib  this  year,  was  defeated  in  several  engage- 
ments, and  bad  bis  army  at  last  entirely  destroyi^d.  Af- 
ter this  Al  Mowaffek  and  another  general  named  Mos» 
leh^  advanced  against  him.  In  the  first  engagement' 
Mosleh  being  killed  by  an  arrow,  Ute  calipb*s  troops 
retired  *,  but  Al  Mowaffek  put  them  afterwards  in  such 
a  posture  of  defence,  that  tbe  enemy  durst  not  renew 
tbe  attack.^  Several  other  sharp  encounters  happened 
this  year,  in  which  neither  party  gained  great  aJdvan- 
tage ;  bat|,  at  Ust,  some  contagions  disteapen  breaking 
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4.    Ml  in  Al  MovaBek's  armj^  be  was  oblised  to  coaduda 
-—^  a  tracei  and  retire  to  Waset  to  refresh  nis  troops. 

In  the  259th  yfiar  of  the  Hegira,  commencinff  Nov.  7. 
87 2»  the  war  between  the  caliph  and  Al  Habib  still 
continued.  Al  Mowafiek,  upon  his  arrival  at  Bagdad, 
aent  Mohanuned  sornamed  Al  MowaUed  with  a  power- 
ful army  to  act  against  the  Zen^ians  \  but  he  could  not 
hinder  them  from  ravaging  the  province  of  Ahwaa,  cut* 
ting  off  about  50yOOO  of  the  caliph^s  subjectSi  and  dis- 
mantling the  city  of  Ahwaz  \  and  notwithstanding  the 
utmost  efforts  of  all  the  caliph^s  generals,  no  consider- 
able advantages  could  be  gained  either  this  or  the  fol- 
lowing year. 
^  In  the  261st  year  of  the  Hegira,  beginning  October 
*  z6.  874,  Mohammed  Ebn  Wasel,  who  had  killed  the 
n^  caliph^s  governor  of  Fars,  and  afterwards  made  himself 
master  of  that  province,  had  several  engagements  with 
Al  Habib,  bat  with  what  success  is  not  known.  The 
caliph,  having  been  apprised  of  the  state  of  affairs  on 
that  side,  annexed  the  government  of  Fars,  Ahwaz, 
and  Basra,  to  the  prefecture  he  had  given  to  Musa  Ebn 
Baga,  whom  he  looked  upon  as  one  of  the  best  gene- 
rals be  bad.  Musa,  soon  after  his  nomination  to  that 
post,  sent  Abdalrahman  Ebn  Mosleh  as  his  deputy  to 
Ahwai,  giving  him  as  a  colleague  and  assistant  one  Ti« 
■am,  a  Turk.  Mohammed  Ebn  Wasel,  however,  refu- 
ting to  obey  the  orders  of  Abdalrahman  and  Tisam,  a 
^erce  conflict  ensued,  in  which  the  latter  was  defeated, 
and  Abdalrahman  taken  prisoner.  After  this  victory, 
Mohammed  advanced  against  Mnsa  Ebn  Baga  himself  ^ 
but  that  general  finding  he  could  not  take  possession  of 
his  new  government  without  a  vast  effusion  of  blood,  re- 
called the  deputies  from  their  provinces,  and  made  the 
best  of  his  way  to  Sarra  Manray.  After  this,  Yakub 
Ebn  Al  Leit,  having  taken  Khorasan  from  the  descend- 
ants of  Thaher,  attacked  and  defeated  Mohammed  Ebn 
Wasel,  seizing  on  his  palace,  where  he  found  a  sum  of 
money  amounting  to  40,000,000  dirbems. 
de*  The  next  year  Yakub  Ebn  Leit  being  grown  for^ 
bat  roidable  by  the  acquisition  of  Ahwaz  and  a  considerable 
^  portion  of  Fars,  or  at  least  the  Persian  Irak,  declared 
war  against  the  caliph.  Against  him  Al  Motamed  de- 
spatched Al  Mowaffek ;  who  having  defeated  him  with 
prodigious  slaughter,  plundered  his  camp,  and  pursued 
him  into  Kboi'asan  \  where  meeting  with  no  opposition, 
he  entered  Nisabur,  and  released  Mahomet  the  Tha- 
herian,  whom  Yakub  bad  detained  in  prison  three 
years.  As  for  Yakub  himself,  he  made  his  escape  with 
great  difficulty,  though  he  and  his  family  continued  se- 
veral years  in  possession  of  many  of  the  conquests  he  had 
made.  This  war  with  Yakub  proved  a  seasonable  di- 
version in  favour  of  Al  Habib,  who  this  year  defeated 
all  the  forces  sent  against  him,  and  ravaged  the  district 
ofWaset.  ♦ 

ib  The  following  year,  being  the  263d  of  the  Hegira, 
'o-  beginning  September  24.  876,  the  caliph^s  forces,  under 
the  command  orAhmed  Ebn  Lebuna,  gained  two  con- 
siderable advantages  over  Al  Habib  \  but  being  at  last 
drawn  into  an  ambuscade,  they  were  almost  totally  de- 
atrciyed,  their  general  himself  making  bia  escape  with 
the  utmost  difficulty  ^  nor  were  the  calipb^s  forces  able, 
during  the  course  of  the  next  year,  to  make  the  least 
impression  upon  these  rebels. 

Id  the  265th  year  of  the  Hegira,  beginning  Septeon 
Mr  %.  878,  Ahmed  Ebn  Tolun  rebelled  against  the 


caliph,  and  set  up  for  hiniself  ia  Egypt    Having  aa^  Baadsd* 
sembled  a  considerable  force,  be  marched  to  Antioch,  ^    '  v»^ 
and  besieged  Sima  tM  governor  of  Aleppo  and  all  the  -    44 
provinces  known  among  the  Arabs  by  the  name  o{  Alr^\!!Ji!^ 
Awasem^  in  that  city.     As  the  besieged  found  that  he  ,y),ich  can- 
was  resolved  to  carry  the  place  by  assault,  they  thought  not  be  tup. 
fit,  after  a  short  defence,  to  submit,  and  to  put  SimaP^**^^* 
into  his  hands.     Ahmed  no  sooner  had  that  officer  in 
his  power,  than  he  caused  him  to  be  beheaded  ;  after 
which  he  advanced  to  Aleppo,  the  gates  of  which  were 
immediately  opened  nnto  him.     Soon  after,  he  reduced 
Damascus,  Hems,  Hamath,  Kinnisrin,  and  Al  Rakka, 
Situated  upon  the  eastern  bank  of  the  Euphrates.   This 
rebellion  so  exasperated  Al  Motamed,  that  he  caused 
Ahmed  to  be  publicly  cursed  in  all  the  mosques  belong- 
in  j{  to  Bagdad  and  Irak  j  and  Ahmed  on  his  part  or- 
dered the  same  malediction  to  be  thundered  out  agi^st 
the  caliph  in  all  the  mosques  within  his  jurisdiction. 
This  year  also  a  detachment  of  Al  Habib^s  troops  pe- 
netrated into  Irak,  and  made  themselves  roasters  of 
four  of  the  caliph^s  ships  laden  with  corn  j  then  they 
advanced  to  Al  Nomanic,  laid  the  greatest  part  of  it  in 
ashes,  and  carried  off  with  them  several  of  the  inhabi- 
tants prisoners.  After  this  they  possessed  themselves  of 
•farjaraya,  where  they  found  many  prisoners  more,  and 
destroyed  all  the  adjacent  territory  witli  fire  and  sword*       45 
This  year  there  were  four  independent  powers  in  the  ^<>^'  h>de- 
Mosiem  dominions,  besides  the  boose  of  Ommiyah  in^'^^^'. 
$pain,  viz.  the  African  Moslems,  or  Aglabites,  who^Tcaliph^a 
bad  for  a  long  time  acted  independently)  Ahmed  ianoBiteildo. 
Syria  and  Egypt  ^  Al  Leit  in  Khorasan;  and  Al  Ha-mimons. 
bib  in  Arabia  and  Irak. 

In  the  266th  year  of  the  He«ra,  beginning  AogosI 
93*  ^79*  Ai  Habib  rednced  Aamhormoz,  barm  the 
stately  mosque  there  to  the  ground,  put  a  vast  nuia- 
ber  of  the  inhabitants  to  the  sword,  and  carried  away 
great  numbers,  as  well  as  a  vast  quantity  of  spoil.-'  .^ 
This  was  his  last  successful  campaign  ^  for  the  year  fol- Al  HaM5*f 
lowing,  Al  Mowafiek,  attended  by  his  son  Abul  Ah-  bad  tocccn 
baa,  having  attacked  him  with  a  body  of  10,000  horse  ^°^  death, 
and  a  few  infaati^,  notwithstanding  the  vast  disparity 
of  numbers  (Al  tiabib^s  army  amonating  to  ioc,ooo 
•  men),  defeated  him  in  several  battles,  recovered  most  of 
the  towns  he  had  taken,  together  with  an  immensa 
quantity  of  spoil,  and  released  5000  women  that  had 
been  thrown  into  prison  by  these  barbarians.  After 
these  victories,  Al  Mowaffek  took  post  before  the  city 
of  Al  Mabiya',  built  by  Al  Habib,  and  the  place  of  bio 
residence  i  burnt  all  the  ships  in  the  harbonr }  thorough- 
ly pillaged  the  town ;  and  then  entirely  dismantled  it< 
After  the  redoctibn  of  this  place,  in  which  he  found 
immense  treasures,  Al  Mowafiek  pursued  the  flying 
Zenjians,  put  several  of  their  chiefs  to  the  sword,  and 
advanced  to  Al  Mokhtara,  a  city  boilt  by  Al  Habib^ 
As  the  place  was  strongly  fortified,  and  Al  Habib  was 
posted  in  his  neighbourhood,  with  an  army,  according 
to  Abu  Jaafer  Al  Tabari,  of  300,000  men,  Al  Mowaf- 
fek perceived  that  the  reduction  of  it  would  be  a  mat-^ 
ter  of  some  difficulty.  He  therefore  built  a  fortresa 
opposite  to  it,  where  he  erected  a  mosque,  and  coined 
money.  The  new  city,  from  its  founder,  was  called  by 
the  Arabs  Al  Mmv<xffhkkia^  and  soon  rendered  consider- 
able by  the  settlement  of  several  wealthy  merchants 
there.  The  city  of  Al  Mokhtara  being  reduced  t« 
great  straits,  was  at  last  Uken  by  storm,  and  given  «p  to 
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Bagd«a.  be  plundered  by  the  caliph's  troops ;  after  vhich  AI 
Mowaffek  defeated  the  numerous  forces  of  Al  Habib  in 
such  a  manner,  that  they  could  ift  more  be  rallied  du« 
ring  that  campaign. 

The  following  year,  being  the  268th  of  the  Hegira^ 
Al  Mowaffek  penetrated  again  into  Al  Mahiya^,  and 
demolished  the  fortifications  which  had  been  raised  since 
its  former  reduction,  though  the  rebels  disputed  every 
inch  of  ground.  Next  year  he  again  attacked  Al  Ha- 
bib with  great  bravery ;  and  would  have  entirely  de« 
feated  him,  had  he  not  been  wounded  in  the  breast 
with  an  arrow,  which  obliged  him  to  sound  a  retreat. 
However,  as  soon  as  he  was  cured  of  his  wound,  Al 
Mowaffek  advanced  a  third  time  to  Al  Mabiya*,  made 
himself  master  of  that  metropolis,  threw  down  the 
walls  that  had  been  raised,  put  many  of  the  inhabitants  . 
to  the  sword,  and  carried  a  vast  number  of  them  into 
captivity. 

The  270th  year  of  the  Hegira,  commencing  July  1 1. 
883,  proved  fatal  to  the  rebel  Al  Habib.     Al  Mowaf- 
fek made  himself  a  fourth  time  master  of  Al  Mahiya*, 
burnt  Al  Habib^s  palace,  seized  upon  his  family,  and 
sent  them  to  Sarra  Manray.     As  for  the  usurper  him- 
self, he  had  the  good  fortune  to  escape  at  this  time^  but 
being  closely  pursued  by  Al  MowafiFek  into  the  province 
ef  Abwaz,  where  the  shattered  remains  of  his  forces 
were  entirely  defeated,  he  at  last  fell  into  the  hands  of 
the  victor,  who  ordered  his  head  to  be  cut  off,  and  car- 
ried through  a  great  part  of  that  region  which  he  had 
so  long  disturbed.   By  this  complete  victory  Al  Mowaf- 
fek obtained  the  title  of  Al  Nasw  Lidmiloah,  that  is, 
the  protector  of  MaAometamsm.     This  year  also  died 
Ahmed  £hn  Tolun,  whp  had  seized  upon  Egypt  and 
Syria,  as  we  have  already  observed  ^  and  was  succeed- 
ed* by  his  son  Khamarawiyah, 
Svccett  of       The  next  year,  a  bloody  engagement  happened  be- 
the  Saltan  tween  the  caliph^s  forces  commanded  by  Al  Mowaffek's 
of  Egypt.    g^Q^  i^qJ  those  of  Khamarawiyah,  who  had  made  an 
irruption  into  the  caliph^s  territories.     The  battle  was 
fought  between  Al  Ramla  and  Damascus.     In  the  be- 
ginning, Khamarawiyah  found  himself  so  hard  pjccssed, 
that  his  men  were  obliged  to  give  wayj^pen  which, 
taking  for  granted  that  all  was  lost,  he  fled  ivith  great 
precipitation,  even  to  the  borders  of  Egypt  ^  hut,  in 
the  mean  time,  his  troops  being  ignorant  of  the  flight 
of  tlielr  general,  returned  to  the  charge,  and  gained  a 
complete  victory.     After  this,  Khamarawiyah,  by  his 
just  and  mild  administration,  so  gained  the  affections  of 
his  subjects,  that  the  caliph  found  it  impossible  to  gain 
the  least  advantage  over  him.     In  the  276th  year  of 
the  Hegtra,  he  overthrew  one  of  the  caliph^s  generals 
named  Abul  Saj,  at  Al  Bathnia  near  the  city  of  Da- 
mascus 'j  after  which  he  advanced  to  Al  Rakka  on  the 
Euphrates,  and  made  himself  master  of  that  place. 
Having  annexed  several  large  provinces  to  his  former 
dominions,   and  left  some  of  his  friends  in  whom  he 
could  confide  to  govem^  them,  he  then  returned  into 
Egypt,  the  principal  part  of  his  empire,  which  now 
extended  from  the  Euphrates  to  the  borders  of  Nubia 
A%        and  Ethiopia. 
Al  Mowaf.      The  following  year,  being  the  27Bth  of  the  Hegira, 
fek  dici.      was  remarkable  for  the  death  of  Al  Mowaffek.     He 
died  of  the  elephantiasis  or  leprosy  \  and  while  in  bis 
lats  illness,  could  not  help  observing,  that  of  100,000 
men  whom  he  coounandedy  there  was  not  one  so  mise- 
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able  as  himself.    This  year  is  also  remarkable  for  the  Bagdil 
first  disturbances  raised  in  the  Moslem  empire  by  the  '  '  %  -■ 
Karmatians.     The  origin  of  this  sect  -is  not  certainly       ^ 
known)  but  the  most  common  opinion  is,  that  a  poorOrigiiif 
fellow,  by  some  called  iTcznTto^a,  came  from  Khuzestan^J^ 
to  the  villages  near  Cufa,  and  there  pretended  great *^^ 
sanctity  and  strictness  of  life,  and  that  God  had  enjoin- 
ed him  to  pray  50  times  a-day  \  pretending  also  to  in- 
vite people  to  the  obedience  of  a  certain  imam  of  the 
family  of  Mahomet  \  and  this  way  of  life  he  continned 
till  he  had  made  a  very  great  party,  ont  of  whom  h% 
chose  twelve  as  his  apostles  to  govern  the  rest,  and  t»' 
propagate  his  doctrines.     He  also  assumed  the  title  of 
prince^  and  obliged  every  one  of  his  earlier  followers  to  - 
pay  him  a  dinar  a-year.     But  Al  Haidam,  the  gover-' 
nor  of  that  province,  finding  men  neglected  tbMTwork, 
and  their  husbandry  in  particular,  to  say  those  50  pray- 
ers a-day,  seized  the  fellow,  and  having  pot  him  in  pri- 
son, swore  that  he  should  die.     This  being  overheard 
by  a  girl  belonging  to  the  governor,  she,  out  of  compas- 
sion, took  the  key  of  the  dungeon  at  night  firom  under 
her  master's  head,  released  the  man,  and  restored  tha 
key  to  its  place  while  her  master  slept*     The  next 
morning  the  governor  found  his  prisoner  gone  ;  and  tha 
accident  being  publicly  known,  raised  great  admira- 
tion \  Karmata's  adherents  giving  out  that  God  had 
taken  him  into  heaven.     After  this  he  appeared  in  an- 
other province,  and  declared  to  a  great  number  of  peo- 
ple he  got  about  him,  that  it  was  not  in  the  power  of 
any  person  to  do  him  hurt ;  notwithstanding  which,  hia 
courage  failing  him,  he  retired  into  Syria,  and  was  ne» 
ver  heard  of  any  more.     After  his  disapf^armnce,  the 
sect  continued  and  increased  \  his  disciples  pretending* 
that  their  master  had  manifested  himself  to  be  a  true 
prophet,  and  had'lef^  them  a  new  law,  wherein  he  had 
changed  the  ceremonies  and  form  of  prayer  used  by  the 
Moslems,  &c.     From  this  year,  278,  these  sectaries 
gave  almost  continual  disturbance  to  the  caliphs  and 
their  subjects,  committing  great  disorders  in  Chaldsea, 
Arabia,  and  Mesopotamhi,  and  at  length  established  a 
considerable  principality.  je 

In  the  279th  year  of  the  Hegira  died  the  caliph  A1*J*"*'' 
Motamed ;  and  was  succeeded  by  Al  Motaded,  son  to^^^ 
Al  Mowakeff.  The  first  year  of  his  reign,  Al  Motaded  „ui,riea  i» 
demanded  in  marriage  the  daughter  of  Khamarawiyah,  tbe  olipk 
sultan,  or  caliph,  of  Egypt  j  which  was  agreed  to  by  Al  MoIM' 
him  with  the  utmost  joy,  and  their  nuptials  were  so-*'^ 
lemnized  with  great  pomp  in   the  ift82d  year  of  the 
Hegira.     He  carried  on  a  war  with  the  Karmatians  \ 
but  very  unsuccessfully,  his  forces  being  defeated  with 
great  slaughter,  and  his  general  Al  Abbas  taken  pri-^ 
soner.      This  caliph  also  granted   to  Haran,   son   to 
Khamarawiyah,  the  perpetual  prefecture  of  Awasam 
and  Kinnrsrin,  tvhich  he  annexed  to  that  of  Egypt  and 
Syria,  upon  condition  that  he  paid  him  alt  annual  tri- 
bute of  45,000  dinars.     He  died  in  the  year  of  the 
Hegira  289,  and  was  succeeded  by  his  son  Al  Moc- 
tasi.  ji 

This  caliph  proved  a  wariike  and  successful  prince.  CgTpi,  >* 
He  gained  several  advantages  over  the  Karmatians,  butrec^J*'** 
was  not  able  to  reduce  them.     The  Turks,  however,. J!^^ 
having  invaded   the  province  of  Mawaralnahr,   were^tiui. 
defeated  with  great  slaughter ;  after  which  Al  Moctasi 
carried  on  a  successful  war  against  the  Greeks,  from 
whom  he  took  Selencta*    After  this  he  invaded  Syria 
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^  mud  Egypt,  which  provinces  he  recovered  from  the 
*^  house  of  Ahmed  Ebn  Tolan. 

^       The  redaction  of  Egjpt  happened  in  the  29 2d  year 
Jie  of  the  H^gira,  after  which  the  war  was  renewed  with 
af-  success  against  the  Greeks  and  Karmatians.     The  ca- 
liph died  in  the  295th  year  of  the  Hegira,  after  a  reign 
of  about  six  years  and  a  half.     He  was  the  last  of  the 
caliphs  who  made  any  figure  by  their  warlike  exploits. 
His  successors  AI  Moktader,  Al  Kaher,  and  Al  Radi, 
were  so  distressed  by  the  Kuirroatians  and  numberless 
usurpers  who  were  every  day  starting  up,  that  by  the 
325th  year  of  the  Hegira  they  had  nothing  left  but  the 
city  of  Bagdad.     In  the  324th  year  of  the  Hegira, 
commencing  November  30.  935,  the  caliph  Al  Kadi, 
finding  himself  distressed  on  all  sides  by  usurpers,  and 
having  a  vizir  of  no  capacity,  instituted  a  new  office 
Ice  superior  to  that  of  vizir,  which  he  entitled  Emir  Al 
^}  Omm,  or  Commandant  of  commandants.    This  great 
1*^  officer  was  trusted  with  the  management  of  all  military 
affairs,  and  hsL^he  entire  management  of  the  finances 
in  a  much  more  absolute  and  unlimited  manner  than 
any  of  the  caliphs  vizirs  ever  had.     Nay,  he  officiated 
for  the  caliph  in  the  great  mosque  at  Bagdad,  and  had^ 
his  name  mentioned  in  the  public  prayers  throughout 
the  kingdom.     In  short,  the  caliph  was  so  much  under 
the  power  of  this  officer,  that  he  could  not  apply  a 
•ingle  dinar  to  his  own  use  without  the  leave  of  the  E- 
1  of  mir  A)  Omra.     In  the  year  325,  the  Moslem  empire, 
'^^^once  so  great  and  powerful,  was  shared  among  the  fol* 
1^    lowing  usurpers. 

1^  The  cities  of  Waset,  Basra,  and  Cofa,  with-  the  rest 
of  the  Arabian  Irak,  were  considered  as  the  property  of 
the  Emir  Al  Omra,  though  they  had  been  in  the  be- 
ginning of  the  year  seized  upou  by  a  rebel  called  Ai 
Maridt\  who  could  not  be  driven  out  of  them. 

The  country  of  Fars,  Farsestan,  or  Persia  properly  so 
called,  was  possessed  by  Amado'ddawla  AJi  Ebn  Buiya, 
who  resided  in  the  city  of  Shiraz; 

Part  of  the  tract  denominated  AlJebal^  together  with 
Persian  Irak,  which  is  the  mountainous  part  of  Persia, 
and  the  country  of  the  ancient  Parthians,  obeyed  Rue- 
Do^ddawla,  the  brother  of  Amado'ddawla,  who  resided 
at  Ispahan.  The  other  part  of  that  country  was  possess- 
ed by  Washmakin  the  Deylamite. 

Diyar  Rabia,  Diyar  Beer,  Diyar  Modar,  and  the  city 
of  Al  Mawsel,  or  Mosul,  acknowledeed  for  their  sove- 
reigns a  race  of  princes  cuXM-'HamMniies. 

Egypt  and  Syria  no  longer  obeyed  the  caliphs,  hot 
Mahomet  Ebn  Taj,  who  had  formerly  been  appointed 
governor  of  these  provinces. 

Africa  and  Spain  had  long  been  independent. 
Sicily  and  Crete  were  governed  by  princes  of  theirown. 
The  provinces  of  Khorasan  and  Mawaralnahr,  were 
under  the  dominion  of  Al  Nasr  Ebn  Ahmed,  of  the 
dynasty  of  the  Sammarians. 

The  provinces  of  Tabrestan,  Jorjan  or  Georgia,  and 
Mazanderan,  had  kings  of  the  first  dynasty  of  the  Dey- 
laroites. 

The  province  of  Kerman  was  oceopied  by  Abu  Ali 
Mahomet  Ebn  Eyita  Al  Sammani,  who  had  made  him- 
self naaster  of  it  a  short  time  before.     And, 

liastly,  the  provinces  of  Yamama  and  Bahrein,  in- 
clndini^  the  district  of  Hajr,  were  in  the  possession  of 
Alia  Thaher  the  Kacmatian. 


Thus  the  caliphs  were  deprived  of  all  their  dismini-  Bagdad, 
ons,  and  reduced  to  the  rank  of  sovereign  pontiffs  j  in  *      ^     mJ 
which  light,  though  they  continued  for  some  time  to  be 
regarded  by  the  neighbouring  princes,  yet  their  power 
never  arrived  at  any  height.     In  this  low  state  the  ca*-        55 
liphs  continued  till  the  year  of  the  Hegira  6^6^  com-^j^^^*^ 
mencing  January  8.  1258.     This  year  was  rendered'^]|^^^^i^ 
remarkable  by  the  taking  of  Bagdad '  by  Hulaktt  the  tars* 
Mogul  or  Tartar  ^  who  likewise  abolished  the  caliphate, 
putting  the  reigiunir  caliph  Al  Mestasem  Bilah  to  a 
most  cruel  death.     These  diabolical  conquerors,  after 
they  had  taken  the  city,  massacred,  according  to  customi 
a  vast  number  of  the  inhabitants }  and  after  they  had 
plundered  it,  set  it  on  fire.     The  spoil  ■  they  took  from 
thence  was  prodigiously  great,  Bagdad  being  then  look-! 
ed  upon  as  the  first  city  in  the  worlds  .^. 

Bagdad  remained  in  the  hands  of  the  Tartars  orHiiioryof 
Moguls  to  the  year  of  the  Hegira  795,  of  Christ  1392,  the  city 
when  it  was  taken  by  Tamerlane  from  Sultan  Ahmed'!''^  ^^^'* 
Ebn  Weis ;   who  being  incapable  of  making  head  a«  ^™*' 
gainst  Tamerlane's  numerous  forcesi  found  himself  ob« 
liged  to  send  all  hts   baggage  over-  the  Tigris,  and 
abandoned  his  capital  to  the  conqueror*    He  was,  how* 
ever,  hotly  pursued  by  his  enemy's  detachments  to  the 
plain  of  Karbella^  where  several  skirmishes  happened^ 
and  a  considerable  number  of  men  were  lost  on  both 
sides.    Notwithstanding  this  disaster,  he  found  means  • 
to  escape  the  fury  of  hia.pursuers,  took  refuge  in  the 
territories  of  the  Greek  emperor,  and  afterwards  re* 
possessed  himself  of  the  city  of  Bagdad*    There  he  re-^  - 
mained  till  the  year  of  the  Hegira  803,  when  the  city 
was  taken  a  second  time  by  Tamerlane }  who  never- 
theless restored  it  to  him,  and  he  continued  sovereigo 
of  the  place  till  driven  from  thence  by  Miram  Shaw. . 
Still,  however,  he  found  means  to  return }  but  in  tha 
815th  year  of  the  Hegira  was  finally  expelled  by  Kara 
Yusef  the  Turcoman.    The  descendants  of  Kara  Yosef 
continued  masters  of  Bagdad  till  the  year  of  the  Hegi* 
ra  875,  of  Christ  1470,  when  they  were  driven  out  by 
Usun  Cassun.     The  family  of  this  prince  continued  till  • 
the  year  of  the  Hegira  914,  of  our  Lord  1508,  when 
Shah  Ishmaely  sumamed  St^  or  Sofi^  the  first  prinoa  • 
of  the  royal  familt  reigning  in  Iran,  or  Persia,  till  the  • 
dethroning  of  the  late  Shah  Hosein,  made  himself  mas- 
ter of  it«     From  that  time  to  this  Bagdad  has  conti* 
nued  to  be  a  bone  of  contention  between-  the  Turks 
and  Persians.    It  was  taken  by  Soliman  somamed  tha 
Magnificent^  and  retaken  by  Shah  Abbas  the  Great^ . 
king  of  Persia  \  but  being  at  kngth  besieged  by  Amruth  . 
or  Morad  IV.  with  a  formidable  army,  it  was  finally  ob- 
liged to  snrrender  to  him  in  the  year  1638^}  since  which  » 
time  the  Persians  have  never  been  able  to  make  them*.  • 
selves  masters  of  it  for  any  length  of  time. 

The  city  is  large  and  popqleus  ;  and  the  advantage  j^  ^^^^. 
of  the  Tigris  is  considerable,  with  regard  to  commerce.  ^^x<u 
The  climate  is  excessively  hot,;  and  in  other  respects 
far  from  being  agreeable.  The  number  of  its  inbabh* 
tants  is  probably  £rom  60,000  to  90,000^  but  earlier 
writers  carry  it  as  hiffh  as  300,000  \  and  Mr  Eton  in 
his  Survey,  states,  that  it  had  ^llen  even  so  low  as  20,000 
after  the  plague  in  I773.  The  bashaw  is  continually 
extorting  money  from  the  poor  inhabitants,  and  none 
sufier  more  than  the  unfortunate  Jews  and  Christians, 
many  of  whom  are  put  to  the  most  cruel  tortures  in  . 
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Bagdad,  order  to  forco  tbeir  property  from  thein»    This  series 
of  tyranny  and  oppression  has  almost  entirely  drlvea 
them  out  of  the  city  \  in   consequence  of  which   the 
U'ade  roust  suffer  very  considerably^  they  being  gene- 
rally the  principal  merchants  in  the  place.      In   the 
months  of  June,  July,  and  August,  the  weather  is  so 
extremely  hot,  as  to  oblige  the  inhabitants  to  live  for 
these  months  in  subterraneous  apartments,  which  are 
arched  over,  to  admit  the  free  circulation  of  the  air. 
The  houses  are  generally  large,  built  of  brick  and  ce- 
ment, and  are  arched  over.   Many  of  the  windows  are 
made  of  elegant  Venetian  glass  ^  the  ceilings  are  most- 
ly ornamented  with  a  kind  of  chequered  work,  which 
has  generally  a  noble  appearance  ^  most  of  the  houses 
have  a  courtyard  before  them,  in  the  middle  of  which 
is  a  little  plantation  of  orange  trees,  &c.  that  has  a 
very  pleasing  effect.     The  soil,  which  would  produce 
not  only  every  conveniency  in  life,  but  almost  every 
luxury,  is  through  the  natural  indolence  of  the  Turks, 
and  tne  many  faults  in  the  government  of  the  countryi 
in  a  great  measure  uncultivated  and  neglected.     The 
revennea  are  computed  at  125  lacks  of  piastres,  or 
'f  5^2,5001.  sterling :  but  a  quarter  part  of  this  is  not 
collected,^  owing  to  the  slothfulness  of  the  Turks,  who 
suffer  the  Arabs  to  plunder  them  of  the  remainder* 
This  in  some  measure  accounts  for  the  cruelties  and 
extortions  that  are  continually  practised  here.     As  the 
bashaw  lives  in  all  the  splendour  of  a  sovereign  prince* 
and  roaintaina  a  very  large  army,  he  could  not  be  able 
to  defray  his  expences,  was  he  not  to  have  recourse  to 
oppression   and  injustice  y  and  he,   by  his  extensive 
power,  acting  almost  independent  of  the  Porte,  only 
acknowledges  it  to  bring  in  a  balance  from  thence  year- 
ly in  his  favour. 

The  bazars  or  markets  here  are  large  and  extensive  ( 
being  covered  over  with  arches  built  of  masonry,  and 
divided  into  different  streets,  filled  with  shops  of  all 
kinds  of  merchandise,  to  the  number  of  1200.  £- 
very  thing  an  Asiatic  can  have  occasion  for  may  be  had 
there,  though  a  European  has  many  wants  which  could 
not  be  supplied.  Each  house  and  shop  pay  an  aiinual 
tribute  to  the  bashaw,  which  produces  a  very  consider- 
able sum.  Besides  the  revenue  derived  from  this  source, 
the  bashaw  exacts  large  sums  under  the  pretext  of  their 
being  necessary  to  keep  the  fortifications  ip  repair, 
though  very  little  is  actually  expended  on  such  objects. 
Likewise  clearing  the  river  and  ntending  the  bridge 
become  a  charge  greater  than  their  income,  and  proba- 
bly not  the  value  of  an  English  shilling  is  expended.-— 
To  support  the  expence  of  the  seraglio,  their  clothes, 
caparisons  of  their  horses,  and  every  outward  pomp, 
the  amount  is  considerable. 

On  the  north  side  of  the  town  stands  the  citadel 
which  commands  the  river ;  and  consists  of  curtains 
and  bastions,  ou  which  some  very  long  cannon  are 
mounted,  with  two  mortars  in  each  bastion,  placed 
on  no  other  beds  than  the  ground,  and  in  very  bad 
condition.  The  carriages  of  the  guns  are  likewise 
so  unwieldy,  and  in  such  a  shattered  condition,  that 
from  their  appearance  they  would  not  support  one  fir- 
ing, but  would  be  shaken  in  pieoes.  •  Their  elevations 
were  from  30  to  40  degrees,  but  they  had  no  quoins 
to  level  them.  There  are,  besides,  a  number  of  small 
towers,  and  loop-boles  for  musketry,  placed  at  certain 
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distances,  all  well  encompassed  by  a  dttcb  of  25  feet  'Oujki 
deep,  which  can  be  filled  at  any  time  by  the  waters  of* 
the  Tigris.  The  citadel  is  so  close  to  the  houses,  that 
it  might  be  easily  taken  if  possession  was  ouce  gained 
of  the  town  \  but  an  attack  made  towards  the  land 
would  not  probably  be  successful,  as  sluices  might  with 
the  greatest  facility  be  cot  into  the  ditch,  and  so 
overflow  the  country  for  miles  round;  but  it  is  said 
an  advantageous  attack  might  be  made  from  the  vra- 
ter. 

The  city,  which  is  fortified  by  lofty  thick  walls  of 
brick  covered  with  earth,  and  strengthened  by  great 
towers  much  resembling  cavalier  bastions,  the  whole 
being  surrounded  by  a  deep  ditch,  is  in  the  form  of  an 
irregular  square ;  but  the  walls  in  many  places  are  bro- 
ken down,  occasioned  by  the  disputes  which  happened 
on  the  death  of  Abdalla  Bashaw  a  few  years  ago,  when 
two  competitors  arose  in  Bagdad  for  the  bashawic, 
who  fought  several  times,  in  the  town  and  citadel,  and 
laid  great  part  of  it  in  ruins.  In  the  i^rim,  the  go- 
vernor of  Moussol  and  Nineveh  being  appointed  ba- 
shaw by  the  Porte,  came  hither  with  a  considerable  ar- 
my, and  took  possession  of  the  sovereignty,  vanquish- 
ing his  two  opponents.  Opposite  to  the  city,  on  the 
other  side  of  the  river,  are  very  extensive  suburbs,  firom 
whence  shells  might  be  thrown  into  the  town,  which 
would  have  a  dreadful  effect  on  a  place  so  closely  built. 
There  is  a  communication  between  the  city  and  sub- 
urbs by  a  bridge  of  boats  *,  the  only  kind  of  bridge 
which  that  river  will  admit  of,  ap  it  is  broad  and 
deep,  and  in  its  ordinary  course  very  rapid.  At  cer- 
tain seasons  it  swells  to  a  prodigious  height,  and  over- 
flowing, the  country  occasions  many  ooorasses  on  thai 
side  opposite  to  the  city.  Among  these  are  several 
towns  and  villages,  whose  inhabitants  are  said  to  be 
the  ancient  Chaldeans :  they  are  of  a  particular  reli- 
gion, which  they  pretend  is  that  of  Seth.  The  inha- 
bitants of  this  city  are  composed  chiefly  of  Persians, 
Armenians,  Turks,  Arabs,  and  Jews,  which  last  act  in 
the  capacity  of  schroffs,  or  bankers,  to  the  merchants. 
The  Jews,  notwithstanding  the  severe  treatment  they 
meet  with  from  the  government,  are  induced  to  live 
here  from  a  reverence  to  the  prophet  Ezekiel,  whose 
mausoleum  they  pretend  is  a  day^s  journey  from  the 
city.  Besides  the  Jews  who  reside  here,  there  are 
many  that  come  every  year  out  of  devotion  to  visit 
the  prophet^  tomb.  There  are  also  some  European 
gentlemen,  Venetians,  and  Frenchmen,  with  a  small 
number  of  Bomish  priests  generally.  Two  chapels 
are  permitted  for  those  of  the  Bomish  and  Greek 
persuasions;  at  the  former  the  priests  oflSciate*  In 
the  city  are  several  large  beautiful  mosques,  bnt  into 
whidi  Christians  are  never  suffered  to  enter  if  known 
to  be  such,  for  fear  it  should  defile  them.  The  Ma- 
hometan women  are  very  richly  dressed,  wearing  brace- 
lets on  their  arms  and  jewels  in  their  ears :  the  Arar 
bian  women  have  the  partition  between  their  nostrils 
bored,  wherein  they  wear  rings. 

There  are  also  a  number  of  antique  buildings.  At 
the  distance  of  about  ten  miles  stand  the  ruins  of  an 
ancient  tower  called  the  Tower  ofNtmrod.  Whether 
this  tower  was  at  first  of  a  square  or  round  form  is  now 
diflicult  to  determine  ;  though  the  former  is  most  pro- 
bable,  because  all  the    remaining    bricks  are  placed 
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j^  square,  and  not  in  the  least  circular.  The  brrcks  are 
pe.  ail  twelve  inches  square  and  four  and  a  half  thick. 
"^  The  cement  is  of  mud  or  slime,  mixed  with  broken 
reed,  as  we  mix  hair  with  mortar  }  which  slime  might 
either  have  been  bad  from  one  of  the  great  rivers,  or 
taken  out  of  one  of  the  swamps  in  the  plain,  with 
which  the  countrv  hereabout  very  moch  abounds.  The 
height  of  the  ruin  is  126  feet  $  'the  diameter  of  the 
largest  and  middle  part  about  100  feet.  It  would  ap- 
pear to  be  solid  to  the  centre ;  jet  near  the  top  there 
is  a  regular  opening  of  an  oval  form.  The  circumfe- 
rence of  that  part  of  the  tower  wliich  remains,  and  is 
above  the  rubbish,  18  about  300  feet ;  but  probably 
could  the  foundation  be  come  at,  it  would  be  found  of 
far  greater  extent.  TTie  present  Turks,  Jews,  and  A- 
nbians,  are  fond  of  believing  this  to  be  the  identical 
ruin  of  the  ancient  tower  of  Babel,  for  which  they  as- 
sign a  variety  of  reasons;  but  all  so  void  of  the  appear- 
ancc^oftrnth,  that  to  set  about  confuting  them  would 
l>e  losing  time  in  trifles.  It  appears  to  have  been  a 
beacon  or  watch-tower,  to  give  notice  of  the  approach 
of  an  enemy :  or  perhaps  was  nsed  as  an  observatory 
to  inspect  the  various  motions  of  the  heavenly  bodies  ; 
which  science  was  so  mncb  cultivated  among  the  an- 
cient inhabitants  of  this  country,  that  even  the  Ore- 
cians,  though  desirous  of  being  esteemed  the  inventors 
of  all  arts  and  sciences,  could  never  deny  the  Babylo- 
nians the  honour  of  having  hid  the  foundation  of 
astronomy. 

BAGGAGE,  in  military  affairs,  denotes  the  clothes, 
tents,  utensils  of  divers  sorts,  provisions,  and  other  ne- 
cessaries, belonging  to  the  army. 

Before  a  march,  the  baggage  with  the  waggons  is 
marshalled  according  to  the  rank  which  the  several  re- 
giments bear  in  the  army ;  being  sometimes  ordered  to 
follow  the  respective  columns  of  the  army,  sometimes  to 
follow  the  artillery,  and  sometimes  to  form  a  column  by 
themselves.  The  generaPs  baggage  marches  first ;  and 
each  waggon  has  a  flag,  showing  the  regiment  to  which 
it  belongs. 

Packing  up  the  Baogagx^  vasa  coiligere^  was  a  term 
among  the  Bomans,  for  preparing  to  go  to  war,  or  to 
be  ready  for  an  expedition. 

The  Romans  diKtinguished  two  sorts  of  baggage  \  a 
greater  and  less.  The  lesser  was  carried  bj  the  soldier 
on  his  back,  and  called  sarcina ;  con.sisting  of  the 
things  motit  necessary  to  life,  and  which  he  could  not 
do  without.  Hence  coUigere  sarcinas^  packing  up  the 
baggage,  is  used  for  decamping,  castra  movere.  The 
greater  and  heavier  was  carried  on  horses  and  vehirle«, 
and  called  onera.  Hence  ofiera  vehicuhrum^  sarcina 
hominum.  The  baggage-horses  were  denominated  sag» 
mentarii  equi. 

The  Roman  soldiers  in  their  marches  were  heavy 
loaden  \  insomuch,  that  they  were  called  by  way  of 
jest  muli  marianij  and  (erumme.  They  had  four  serts 
of  luggage,  which  they  never  went  without,  viz.  com 
or  buccellatum^  utensils,  valli,  and  arms.  Cicero  ob- 
serves, that  they  used  to  carry  with  them  above  half  a 
montb*s  provisions;  and  we  have  instances  in  Livr, 
where  they  carried  provisions  for  a  whole  month.  Their 
titensils  comprehended  those  proper  for  gathering  fuel, 
dressing  their  meat,*  and  even  for  fortification  or  in« 
treochment ; '  and  what  is  more,  a  chain  for  binding 


captives.     For  arms,  the  foot  carried  a  spear,  shield,    Banaea 
saw,  basket,  rutrom,  hatchet,  lorom,  falx,  &C.     Aho         B 
stakes  or  pales,  tW/r,  for  the  sudden  fortifying  a  camp  ;  Bagaeiei. 
sometimes  seven  or  even  twelve  of  these  pales  were  car- 
ried by  each  man,  though   generally,  asPolybius  tells 
us,  only  three  or  four.     On  Trajan's  column  we  see 
soldier)  represented  with  this  fardle  of  corn,  utensits^ 
pales,  &c.  gathered  into  a  bundle  and  laid  on  their 
shoulders.     Thus  inured  to  labour,  they  grew  strong, 
and  able  to  undergo  any  fatigue  in  battle  y  the  great- 
est heat  of  which  never  tired  them,  or  put  them  oot 
of  breath.     In  afterttmes,  when  discipline  grew  slack, 
this  luggage  was  thrown  on  carriages  and  porters  shonU 
ders. 

The  Macedonians  were  not  less  inured  to  hardship 
than  the  Romans ;  when  Philip  first  formed  an  army, 
he  forbade  all  use  of  carriages  \  yet,  with  all  their  load, 
they  would  march,  in  a  summer's  day,  20  miles  in  roili* 
tary  rank. 

B AGLANA,  or  Buclaka,  a  province  of  the  kinff • 
dom  of  Dekkan  in  Hindoetan.  It  is  bounded  on  the 
north  and  east  by  Guzzerat  and  Ballagat ;  and  on  the 
south  and  west  by  that  part  of  Visiapoor  called  Konhan^ 
belonging  to  the  Nf  ahrattas.  It  ends  in  a  point  at  the 
sea  coast  between  Daman  and  Balsora,  and  is  the  least 
province  in  the  kingdom.  The  Portuguese  territoriea 
begin  in  this  province  at  the  port  Daman,  21  leagues 
south  of  Surat  y  and  run  along  the  coast  by  Bassaim, 
Bombay,  and  Chawl,  to  Dabuf,  almost  50  leagues  to 
the  north  of  Goa. 

BAGLIVI,  George,  a  most  iUnstrious  phyaiciaa 
t>f  Italy,  was  a  native  of  Apnlia,  and  bom  about  the 
year  1668.  He  studied  at  Fadua,  where  be  became 
doctor ;  and  then  went  to  Rome,  where  he  was  chosen 
professor  of  anatomy.  He  was  a  man  <»f  most  uncom- 
mon force  of  understanding,  of  which  he  gave  ample 
proofs  in  many  curious  and  accurate  productions,  philo- 
sophical as  well  as  medicinal.  He  died  at  Rome  in  1706, 
in  the  ibwer  of  his  age,  and  when  he  was  no  more 
than  38.  A  collection  of  bis  works  was  printed  first 
in  17 10,  quarto;  and  has  since  been  reprinted,  in  the 
same  size,  at  various  places.  His  Praxis  Medico^  and 
De  Fibra  Matricis,  are  the  principal  pieces.  He  wrote 
a  Dissertation  upon  the  Anatomy,  Bite,  and  EflFeets, . 
of  the  Tarantula,  which  is  the  production  of -hia  coun- 
try ;  and  gave  a  piarticular  account  of  the  earthquake 
at  Rome  and  the  adjacent  cities  in  1703*  His  warka. . 
are  all  in  Latin. 

B  AGNAGAR,  a  town  of  Asia,  in  Hindostan,  bet«  ■ 
ter  known  by  the  name  of  Hyderabad.     It  is  situated 
on  the  south  bank  of  the  river  Musa,  six  miles  from  the 
strong  fortress  of  Golconda.     It  is  a  fine  and  populoua 
city,  abmit  seven  miles  in  eircumferenee,  and  is  sor-  . 
rounded  by  a  wall  as  a  security  against  sudden  inoor* 
sions.     It  is  chiefly  remarkable  rer  a  magnificent  re*  . 
servoir  of  water,   surrounded  with  a  colonnade  sup- 
ported by  arches.     £.  Long.  78. 10.  N.  Lat.  17.  lo.  . 

BAGNARA,  a  sea*  port  town  of  Italy  in  the  king- 
dom of  Naples,  in  the  fiirther  Calabria,  with  the  tide 
of  a  duchy.     £.  Long.  16.  8.  N.  Lat.  38.  15. 

BAGNAREA,  a  town  of  Italy  in  St  Peter^s  patri* 
mony,  and  in  the  territory  of  Orvieta,  with  a  bishopV 
see.     £.  Long.  12.  io.  N.  Lat.  42.  2^. 

BACiNEIlES,  a  town  of  France  in  Gascony,  and  : 
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BA«rncrei  in  the  county  of  Bigorre,  now  the  department  of  the 
II  Upper  Pyrenees,  so  called  from  its  mineral  waters, 
Bng  pipe,  p^iiich  i^fg  much  resorted  to.  It  is  seated  on  the  river 
Adoor,  in  £•  Long.  0.  liz.  N.  Lat.  43  ^S* 

BAGNIALACK,  a  large  town  of  Turkey  in  Eu- 
rope, in  the  province  of  Bosnia.  £.  Long.  x8.  lo. 
N.  Lat.  44;  o. 

BAGNIO,  an  Italian  word  signifying  a  bath*  We 
nse  it  for  a  honse  with  conveniences  for  bathing,  cup- 
ping, sweating,  and  otherwise  cleansing  the  body  ^ 
and  sometimes  for  worse  purposes.  In  Turkey  it  is  be- 
come a  general  name  for  the  prisons  where  the  slaves 
are  enclosed,  it  being  usual  in  these  prisons  to  have 
baths. 

BAGNOLAS,  a  town  of  Lower  Languedoc,  now 
the  department  of  Gard  in  France,  containing  4800  in- 
habitants. It  has  a  handsome  square,  and  two  foun- 
tains which  rise  in  the  middle  of  the  town  j  the  waters 
of  which,  being  received  in  a  bason,  are  conveyed  by  a 
canal  out  of  town,  and  from  thence  to  the  lands  about  it« 
£.  Long.  4.  43.  N.  Lat.  44.  lo. 

BAGNOLlANS,  or  Bagnolakses,  in  church 
history,  a  sect  of  heretics,  who  in  reality  were  Mani- 
•chees,  though  they  somewhat  disguised  their  errors. 
They  rejected  the  Old  Testament  and  part  of  the 
New  I  held  the  world  to  be  eternal :  and  affirmed  that 
•God  did  not  create  the  soul  when  he  infused  it  into  the 
body. 

BAGOI,  among  the  ancient  Persians,  were  the 
tame  with  those  called  by  the  Latins  spadones^  viz.  a 
species  of  eunuchs,  in  whom  the  canal  of  the  penis  was 
so  contorted  by  a  tight  vinculum,  that  they  could  not 
«mit  the  semen. 

B  A&PiPE,  a  musical  instrument,  of  the  wind  kind, 
chiefly  used  in  Scotland  and  Ireland.  The  peculi- 
arity of  the  bag-pipe,  and  from  which  it  takes  its 
name,  is,  that  the  air  which  blows  it  is  collected  In- 
to a  leathern  bag,  from  whence  it  is  pressed  out  by 
the  arm  into  the  pipes.  These  pipes  consist  of  a  bass, 
and  tenor  or  rather  treble  $  and  are  different  according 
to  the  species  of  the  pipe.  The  bass  part  is  called  the 
drone^  and  the  tenor  or  treble  part  the  chanter.  In  all 
the  species,  the  bass  never  varies  from  its  uniform  note, 
and  therefore  very  deservedly  gets  the  name  of  drome  i 
and  the  compass  of  the  chanter  is  likewise  very  limit- 
ed. There  is  a  considerable  difference  between  the 
Highland  and  Lowland  bag-pipe  of  Scotland  j  the 
former  being  blown  with  the  mouth,  and  the  latter 
with  a  smdl  bellows  :  though  this  difierence  is  not  es- 
eential,  every  species  of  bag^pipes  being  capable,  by  a 
'proper  constmction  of  the  reeds,  of  producing  music 
^ther  with  the  mouth  or  bellows.  The  following  are 
the  species  of  bag-pipes  most  commonly  known  in  this 
4)ountnF« 

I.  The  Irish  Py^.  This  is  the  softest,  and  in  some 
jneepects  the  most  melodious  of  any,  so  that  music- 
books  have  been  -published  with  directions  bow  to  play 
on  it.  The  chanter,  like  that  of  all  the  rest,  has  eight 
•holes  like  the  English  flute,  and  is  played  on  by  open« 
ing  and  ehutting  the  holes  as  occasion  requires )  the 
Imss  consists 'of  two  short  drones  and  a  long  one.  The 
Jowest  note  of  the  chanter  is  D  on  the  German  flute, 
being  4he  -open  note  on  the  counter-string  of  a  vio- 
lin J  the  email  drone  (one  of  them  commonly  being 
stopped  up)  is  tuned  in  unison  with  the  note  above 
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this,  and  the  large  one  to  an  octave  below ;  so  that  a  Bag-PfM. 
mat  length  is  required  in  order  to  produce  such  a* 
low  note,  on  which  account  the  dione  hath  sometimes 
two  or  three  turns.      The  instrument  is   taned   by 
lengthening  or  shortening  the  drone  till  it  sounds  the 
note  desired. 

2.  The  Highland  Bag-Pipe.  This  consists  of  a 
chanter  and  two  short  drones,  which  sound  in  unison 
the  lowest  note  of  the  chanter  except  one.  This  is  ex- 
ceedingly loud,  and  almost  deafening  if  played  in  a 
room^  and  is  therefore  mostly  used  in  the  field,  for 
marches,  &c.  It  requires  a  prodigious  blast  to  soood 
it ;  so  that  those  unaccustomed  to  it  cannot  imagine 
how  Highland  pipers  can  continue  to  play  for  hours 
together,  as  they  are  often  known  to  do.  For  the 
same  reason,  those  who  use  the  instrument  are  obliged 
either  to  stand  on  their  feet  or  walk  when  they  plaj. 
This  instrument  hath  hut  nine  notes  ^  its  scale,  how- 
ever, hath  not  yet  been  reduced  to  a  regular  standard 
by  comparing  it  with  that  of  other  instruments,  so  that 
we  can  say  nothing  about  its  compass.  Those  who  are 
best  acquainted  with  it,  however,  affirm  that  it  plays 
only  the  natural  notes,  without  being  capable  of  varia- 
tion hy  flftts  or  sharps. 

3.  The  Scots  Lowland  Pipe,  This  is  likewise  a  very 
loud  instrument,  though  less  so  than  the  former.  It  is 
blown  with  bellows,  and  hath  a  bass  like  the  Irish  pipe. 
This  species  is  different  from  all  the  rest,  as  it  cannot 
play  the  natural  notes,  but  hath  F  and  C  sharp.  The 
lowest  note  of  a  good  bag-pipe  of  this  kind  is  unison 
with  C  sharp  on  the  tenor  of  a  violin  tuned  concert- 
pitch  I  and,  as  it  hath  but  nine  notes,  the  highest  is  D 
m  alt.  From  this  peculiar  construction,  the  Highland 
and  Lowland  bag-pipes  play  two  species  of  music  essen- 
tially different  from  one  another,  as  each  of  them  also  Is 
from  every  other  species  of  music  in  the  world.  Hence 
these  two  species  of  bag-pipes  deserve  notice  as  curiosi- 
ties} for  the  music  which  they  play  is  accompanied 
with  such  peculiar  ornaments,  or  what  are  intended  as 
such,  as  neither  violin,  or  even  organ,  can  Imitate, 
hut  in  a  Tory  in^perfect  manner. 

This  kind  of  bag-pipe  was  formerly  very  much 
used  in  Scotland  at  weddings  and  other  festivals ;  be- 


ing indeed  extremely  well  calculated  for  playing  that 
peculiar  species  of  Scots  music  called  reels*     It  has 


been  often  a  matter  of  surprise  how  this  was  possible,  u 
the  instmmeQt  has  only  a  compass  of  nine  or  ten  notes 
at  the  utmost,  and  which  cannot  be  varied  as  in  other 
instruments.  In  this  repect,  however,  it  has  a  very 
great  compass,  and  will  play  an  inconceivable  variety 
of  tunes.  As  its  notes  are  naturally  so  high,  there  is 
scarce  any  one  tune  but  what  is  naturally  transposed  by 
it,  so  that  what  would  be  a  flat  note  on  the  key  pro- 
per for  the  violin,  may  be  a  sharp  one  on  the  bag-pipe } 
and  though  the  latter  cannot  play  any  flat  note,  it  may 
nevertheless  in  this  manner  play  tunes  which  on  other 
instruments  would  be  flat,  to  as  great  perfection  m 
these  instruments  themselves. 

4*  The  Small  Pipe*  This  is  remarkable  for  its  small- 
ness,  the  chanter  not  exceeding  eight  inches  in  length ; 
for  which  reason,  the  holes  are  so  near  each  other,  that 
it  is  with  difficulty  they  can  be  closed.  This  hath  only 
eight  notes,  the  lower  end  of  the  chanter  being  com-* 
monly  stopped.  The  reason  of  this  is,  to  prevent  the 
slurring  of  all  the  notes,  which  is  unavoidable  in  the 
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npe.  other  tpeeies ;  so  that  in  the  haodi  of  a  bad  player  they 

— — ^  become  the  most  thocking  and  unintelligible  instruments 
imaginable :  but  this,  by  having  the  lower  hole  closedi 
and  also  by  the  peculiar  way  in  which  the  notes  are  ex- 
pressed, plays  all  its  tanes  in  the  way  called  by  the  Ita* 
lians  staccato^  and  cannot  slur  at  alL  It  hath  no  species 
of  music  pecnliar  to  itself;  and  can  play  nothing  which 
cannot  be  much  better  done  npon  other  instruments ; 
tboogh  it  is  surprising  what  ▼olobility  some  performers 
on  this  instrument  will  display,  and  how  much  they  will 
overcome  the  natural  disadvantages  of  it.  Some  of  this 
apecies,  instead  of  having  drones  like  the  otlier,  have 
their  bass  parts  consisting  of  a  winding  cavity  in  a  kind 
of  short  case,  ahd  are  tnned  by  opening  these  to  a  cer- 
tain degree  by  means  of  sliding  covers;  from  which 
contrivance  thej  are  called  shuttlc'pipes.  Besides  these 
there  are  a  variety  of  others,  called  ItaUanj  German^ 
Organ^  &c«  bag- pipes,  which  have  nothing  different  in 
their  construction  from  those  above  described,  nor  any 
good  quality  to  recommend  them. 

Aa  to  the  origin  of  bag-pipe  music,  some  are  of  opi- 
nion that  it  is  to  be  derived  from  the  Danes ;  but  Mr 
Pennant  thinks  differently,  and  gives  tlie  following  rea- 
sons for  deriving  it  from  Italy. 

r»  '*  Neither  of  these  instruments  (the  Highland  and 

Lowland  bag-pipes  above  described)  were  the  inven- 

^'  tion  of  the  Danes,  or^  as  is  commonly  supposed,  of  any 
of  the  northern  nations ;  for  their  ancient  writers  prove 
them  to  have  been  animated  by  the  clangor  tubarum. 
Notwithstanding  they  have  had  their  soeck  pipe  long 
amongst  them,  as  their  old  songs  prove,  yet  we  cannot 
allow  them  the  honour  of  inventing  this  melodious  in- 
atroment,  but  must  assert,  that  they  borrowed  it  from 
the  invaded  Caledonians.  We  must  still  go  farther,  and 
^prive  even  that  ancient  race  of  the  credit ;  and  de>> 
rive  its  origin  from  the  mild  climate  of  Italy,  perhaps 
from  Greece. 

**  lliere  is  now  in  Rome  a  most  beautiful  has  re- 
lievo, a  Grecian  sculpture  of  the  highest  antiquity,  of  a 
bag-piper  playing  on  his  instrument,  exactly  like  a  mo- 
dem Highlander.  The  Greeks  had  their  A#a«»As^  or 
instrument  composed  of  a  pipe  and  blown- up  skin  :  the 
Romans  in  all  probability  borrowed  it  from  them,  and 
introduced  it  among  their  swains,  who  still  use  it  under 
the  names  otpiva  and  comu-musa. 

"  That  master  of  music,  Nero,  used  one  ;  and  had 
not  the  empire  been  so  suddenly  deprived  of  that  great 
artist,  he  would  (as  he  graciously  declared  his  inten- 
tion) have  treated  the  people  with  a  concert,  and 
among  other  curious  instruments,  would  have  introdu- 
ced the  utrictiUtrius  or  bag-pipe.  Nero  perished  ;  but 
the  figure  of  the  instrument  is  preserved  on  one  of 
his  coins,  but  highly  improved  by  that  great  master : 
it  has  the  bag  and  two  of  the  vulgar  pipes;  but  was 
blown  with  a  bellows  like  an  organ,  and  had  on  one 
side  a  row  of  nine  unequal  pipes,  resembling  the  syrinx 
4>f  the  god  Pan.  The  bag-pipe,  in  the  unimproved 
atate,  is  also  represented  in  an  ancient  sculpture;  and 
appears  to  have  had  two  long  pipes  or  drones,  and  a 
-single  short  pipe  for  the  fingers.  Tradition  says,  that 
the  kind  played  on  by  the  mouth  was  introduced  by  the 
Danes  ;  as  theirs  was  wind- music,  we  will  admit  that 
they  might  have  made  improvement,  but -more  we  can- 
not allow :  they  were  skilled  in  the  use  of  the  trumpet  5 
Ihe  Highlanders  in  the  piobb,  or  bag-pipe. 
Vol.  Uh  Part  L  t 


Non  tuha  in  vsu  tUis^  conjuncta  at  tibia  in  utrem       .  *^'P*P^\ 
Dat  belli signum^  et  martem  vocat  korrida  in  arma  *.*' »  Metvini 

The  bacr-pipe  appears  to  have  been  an  instrument  e"^^^^' 
of  great  antiquity  in  Ireland,  though  it  is  uncertain 
whence  they  derived  it.  Mr  Pennant,  by  means  of 
an  antique  found  at  Richborougli  in  Kent,  has  deter- 
mined that  the  bag-pipe  was  introduced  at  a  very  early 
period  into  Britain ;  whence  it  is  probable  that  both 
Irish  and  Danes  might  borrow  the  instrument  from  the 
Caledonians  with  whom  they  had  such  frequent  inter- 
course. Aristides  Quintilianus  informs  us,  that  it 
prevailed  in  the  Highlands  in  very  early  ages  ;  and  in- 
deed the  genius  of  the  people  seems  to  render  the  opi- 
nion highly  probable.  The  attachment  of  that  people 
to  their  music  called /n^acA^  is  almost  incredible,  and 
on  some  occasions  is  said  to  have  produced  effects  little 
less  marvellous  than  those  ascribed  to  the  ancient  mu- 
sic. At  the  battle  of  Quebec  in  1760,  while  the  Bri- 
tish troops  were  retreating  in  great  disorder,  the  gene- 
ral complained  to  a  field  officer  in  Frazer^s  regiment 
of  the  bad  behaviour  of  bis  corps.  *^  Sir  (said  he  with 
some  warmth),  you  did  very  wrong  in  forbidding  the 
pipers  to  play  this  morning :  nothing  encoun^res  the 
Highlanders  so  much  in  the  day  of  action.  Nay,  even 
now  they  would  be  of  use.^^— -'*  Let  them  blow  like 
the  devil,  then  (replies  the  general),  if  it  will  bring 
back  the  men.'*  The  pipers  were  then  ordered  to  play 
a  favourite  martial  air ;  and  the  Highlanders,  the  mo- 
ment they  heard  the  music,  returned  and  formed  with 
alacrity  in  the  rear.  In  the  late  war  in  India,  Sir  Eyre 
Coote,  aware  of  the  attachment  of  the  Highlanders  to 
their  favourite  instrument^  gave  them  50I.  to  boy  a  pair 
of  bag-pipes  after  the  battle  of  Porto  Nuovo. 

Formerly  there  was  a  kind  of  college  in  the  island  of 
Skye,  where  the  Highland  bagf  pipe  was  taught ;  the 
teachers  making  use  of  pins  stuck  into  the  ground  in- 
stead of  musical  notes.  This  college,  however,  has  been 
for  some  time  entirely  dissolved,  and  the  use  ef  the  High- 
land pipe  become  much  less  general  than  before.  At 
last  a  society  of  gentlemen,  thinking  it  perhaps  impo- 
litic to  allow  the  ancient  martial  muatc  of  tlie  country 
to  decline,  resolved  to  revive  it  by  giving  an  annual 
prize  to  tbo  best  performers  on  the  instrument.  These 
competitions  were  first  held  at  Falkirk,  but  for  a  good 
number  of  years  at  Edinburgh ;  where  the  only  sur- 
viving member  of  the  ancient  college  of  Skye  is  now 
professor  of  bag-pipe  music 

The  Lowland  pipe,  as  has  been  already  observed,  is 
an  instrument  essentially  different  from  the  Highland 
pipe;  it  was  reformed,  and  the  mnsic  improved,  by 
George  Mackie,  who  is  said  to  have  attended  the  col- 
lege of  Skye  seven  years.  He  had  before  been  the 
best  performer  on  that  instrument  in  that  part  of  the 
country  where  he  lived :  but,  while  attending  the  col* 
lege  at  Skye,  be  adapted  the  graces  of  the  Highland 
music  to  the  Lowland  pipe.  Upon  his  return,  he  was 
heard  with  astonishment  and  admiration ;  but  unluckily, 
not  being  able  to  commit  his  improvements  to  writ- 
ing, and  indeed  the  nature  of  the  instrument  scarcely 
admitting  of  it,  the  knowledge  of  this  kind  of  music 
hath  continued  to  decay  ever  since,  and  will  probably 
soon  wear  out  altogether.  What  contributes  much  to 
this  is,  that  bag-pipers,  not  content  with  the  natural 
nine  notes,  wdich  their  instrument  can  play  easily, 
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BajET  pipe  f^rce  it  to  play  tunes  requiring  higher  notes,  which 

II         disorders  the  whole  instrument  in  such  a  manner  as  to 

^aharen.   produce  the  most  horrid  discords  ;    and  this  practice 

brings,  though  undeservedly,  the  instrament  itself  into 

contempt. 

BAGUETTE,  in  Arcltitecture^  a  small  round  moaid- 
ing,  less  than  an  astragal,  and  so  called  from  the  resenw 
blance  it  bears  to  a  ring. 

BAHAMA,  or  Lucata,  islands,  are  the  eastern 
most  of  the  Antilles,  lying  in  the  Atlantic  ocean.  They 
are  situated  'to  the  south  of  Carolina,  hetween  22  and 
27  degrees  N.  Lat.  and  73  and  8x  degrees  W.  Long* 
They  extend  along  the  coast  of  Florida  quite  down  to 
the  isle  of  Cuba,  and  are  said  to  be  500  in  number, 
some  of  them  only  bare  rocks  \  but  twelve  of  them  are 
large,  fertile,  and  in  nothing  different  from  the  soil  of 
Carolina  :  only  a  few  are  inhabited.  Pr(|vidence,  which 
is  200  miles  east  of  the  Floridas,  is  the  seat  of  govern- 
ment ;  though  some  others  are  larger  and  more  fertile, 
on  which  the  English  have  plantations.  Between  them 
and  the  continent  of  Florida  is  the  gnlf  of  Bahama  or 
Florida,  through  which  the  Spanish  gallons  sail  in  their 
passage  to  Europe. 

These  islands  are  the  first  fruits  of  Columbas^s  dis- 
coveries \  but  they  were  not.  known  to  the  English  till 
1667,  ^▼hen  Captain  Seyle,  being  driven  among  .them 
in  his  passage  to  Carolina,  gave  \m  name  to  one  of 
them ;  and  being  a  second  time  driven  apon  it,  gave 
it  the  name  of  Providence.  The  English,  observing 
the  advantageous  situation  of  these  islands  for  being  a 
check  on  the  French  and  Spaniards,  attempted  to  settle 
Ihem  in  the  reign  of  Charles  IL  Some  unlnoky  acci*« 
dents  prevented  this  settlement  from  being  of  any  a^- 
vantage  ^  and  the  isle  of  Providence  became  a  barboor 
for  the  hocaneers  or  pirates,  who  for  a  long  time  infest- 
ed the  American  navigation.  This  obliged  the  govern- 
ment in  17 1 8  to  send  out  Captain  Woodes  Rogers  with 
a  fleet  to  dislodge  the  pirates,  and  for  making  a  settle- 
ment. This  the  captain  efllected ;  a  fort  was  erected^ 
and  an  independent  company  was  stationed  in  the 
island.  Ever  since  this  last  settlement  these  islands 
have  been  improving,  thongh  they  advance  but  slowly.  ^ 
Li  1773  there  were  2O52  white  inhabitants,  and  2241 
blacks  ^  but  in  1803  the  whole  population  was  14,318, 
of  whom  11,395  were  persons  of  colour  and  blacks* 
The  Spaniards  and  Americans  captured  these  islands 
during  the  last  war ;  but  they  were  retaken  by  a  de- 
tachment from  St  Augustine,  April  7.  1783.  Cotton 
is  now  sucoessfttlly  cultivated  $  sugar  does  not  succeed 
so  well  $  but  coffee,  with  oranges,  lemons,  and  most  of 
the  tropical  fruits,  are  raised  in  considerable  quantities. 
Cattle  and  sheep  thrive,  and  salt  is  procnrad  in  abun- 
dance from  salt  ponds. 

BAHAR,  or  Barre,  in  Commerce^  weights  used  in 
several  places  in  the  East  Indies. 

There  are  two  of  these  weights ;  one  the  great  bahar, 
with  which  they  weigh  pepper,  cloves,  nutmegs,  giuger, 
&c.  and  contains  550  pounds  of  Portugal,  or  abodt 
524  lb.  9  o%,  avoirdupois  weight.  With  the  litHe  ba^ 
bar,  they  weigh  quicksilver,  vermilion,  ivory,  silk,  &c. 
It  contains  about  437  lb.  9  oe.  avoirdupois  weight. 

BAHAREN,  an  island  in  the  Persian  gulf,  situated 
in.E.  Long.  50*  o»  N.  Lat.  26.  o.  This  island  is 
chiefly  remarkable  for  its  piearl-flshery,  and  has  often 
changed. its  masters.    It  fell  with  Oxmui  mider.the 
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dominion  of  the  Portuguese,  was  again  restored  to  ijhknn 
Persia  by  Thamas  Kouli  Khan }  and  after  his  d<ath  | 
the  confusion  into  which  his  empire  was  thrown,  gave 
an  opportunity  to  an  enterprising  and  ambitions  Arab 
of  taking  posseuion  of  the  island,  where  be  still  main- 
tains his  authority.  Baharen  was  famous  for  its  pearl- 
fishery  even  at  the  time  when  pearls  were  foond  at 
Ormus,  Karek,  Kashy,  and  other  places  in  the  Per- 
sian gulf :  but  it  is  now  become  of  much  greater  con- 
aequenoe  ^  all  the  other  banks  having  bf  en  exhausted, 
while  this  has  suffered  no  sensible  diminution.  The 
time  of  fishing  begins  in  April,  and  ends  in  October. 
It  is  confined  to  a  trAct  four  or  five  leagues  in  breadth. 
The  pearls  taken  at  Baharen,  thongh  not  so  white  as 
those  of  Ceylon  or  Japan,  are  much  larger  than  those 
of  the  former  place,  and  more  regularly  shaped  than 
those  of  the  latter.  They  have  a  yellowish  colour  ^  bot 
have  also  this  good  quality,  that  they  preserve  their 
golden  hue,  whereas  the  whiter  kind  lose  mach  of  their 
lustre  by  keeping,  especially  in  bot  countries.  Tbe 
annual  revenue  from  the  Baliaren  pearl-fishery  is  com- 
puted at  about  157,5001.  The  greatest  part  of  the 
pearls  that  are  uneven  are  carried  to  Constantinople 
and  other  ports  of  Turkey,  n^ere  the  larger  go  to  com- 
pose ornaments  for  head-dresses,  and  the  smaller  are 
used  in  embroideries.  The  perfect  pearls  must  be  re- 
served for  Surat,  wbence  they  are  distributed  through 
all  Indostan. 

BAHI,  a  province  of  Luf  on  or  Manilla,  one  of  the 
Pbilippino  jslands  in  the  East  Indies,  belougiog  to  the 
Spaniards.  It  is  remarkable  for  producing  exeelleat 
betel,  which  the  inhabitants,  Spaniards  as  well  as  na- 
tives, perpetually  chew  from  morning  till  night.  It  is 
idso  the  placo  where  moat  of  the  Aips  are  built.  But 
the  natives  ^nffer  much  from  this  work  ;  several  htm- 
dreds  of  them  being 'constantly  employed  in  it,  on  tht 
mountains,  or  at  the  port  of  Cavite.  The  king  allows 
these  labourers  a  piece  of  eight  per  montli,  with  a  suf- 
ficient quantity  of  rice.  The  whole  pnmnco  eontains 
about  6000  tributary  natives. 

BAHIA,  Dc  ToDos  los  Sanctos,  a  provbce  of 
Brasil  in  South  America,  belonging  to  the  PortugoeBe, . 
and  the  richest  in  the  whole  country  ^  but  unhappily 
the  air  and  climate  do  not  correspond  with  other  natu- 
ral advantages  }  yet  so  fertile  is  the  proyinoe  in  sugar 
and  other  commercial  articles,  that  the  Portuguese  flock 
hither  not  only  as  it  is  the  seat  of  afliiience,  but  also  of 
pleasure  and  grandeur.  The  capital,  called  St  SahMh 
dor^  or  CMdad  He  Bahia^  is  populous,  magnificent,  and 
one  of  the  most  gay  and  opulent 'cities  in  Brasil*  If 
stands  on  a  bay  in  S.  Lat.  I2.  1 1.  is  strong  by  nature,, 
well  fortified,  and  always  defended  by  a  numerous  ga»* 
risen.  It  contains  12,000  or  14,000  Portuguese,  and 
about  three  times  as  many  negroes,  besides  people  of 
different  nations  who  choose  to  reside  in  that  city. 

BAHIR,  a  Hebrew  term  signifying  yinMotif  or  U- 
kutrimu;  bot  particularly  used  for  a  book  of  the  Jews, 
treating  of  the  profound  mysteries  of  the  cabbala,  being 
the  most  ancient  of  the  Rabbinical  works. 

B AHUS,  a  strong  town  of  Sweden,  and  capital  of 
a  government  of  the  same  name,  seated  on  a  rock  in  a 
'small  island,  in  E.  Long.  ii.  xo.  N.  Lat.  57.  52. 

BAJA,  Batjar,  or  Begia,  a  town  of  the  king- 
dom of  Tunis  in  Africa,  supposed  to  be  the  ancient 
Vacca  of  SaUvst,  ai|d  Ojftdtrm  Fa^ense  of  niny.    It 
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wa8  fiMnaerly,  and  still  continues  to  be,  A  place  of  great 
trade,  and  the  chief  market  of  the  kingdom  for  com }  of 

"^  which  the  adjacent  territories  produce  socb  abundance, 
that  thej  can  supply  more  than  the  whole  kingdom 
with  it ;  and  the  Tunisians  say,  that  if  there  was  in  the 
kingdom  such  another  town  as  this  for  plenty  of  com, 
it  woold  become  as  cheap  as  sand.  Here  is  also  a  great 
annual  fair,  to  which  the  most  distant  Arabian  tribes 
rssort  with  their  families  and  flocks.  Notwithstanding 
all  this,  however,  the  inhabitants  are  very  poor,  and 
great  part  of  the  land  about  the  town  remains  uncul- 
tivated, through  the  crael  exactions  of  the  government, 
and  the  frequent  incursions  of  the  Arabs,  who  are  very 
powerful  in  these  parts.  The  town  stands  an  the  de* 
elivity  of  a  bill  on  the  mad  to  Constautina,  about  ten 
leagues  from  the  northern  coast,  and  36  sbnth-vrest  from 
Tunis  J  and  hath  the  convenience  of  being  well  watered. 
On  the  highest  part  is  a  citadel  that  commands  the 
whole  place,  but  is  now  of  no  great  strength.  The 
walls  were  raised  oat  of  the  rains  of  the  ancient  Vacca, 
and  have  some  ancient  inscriptions. 

Baja,  a  populous  town  of  Hungary,  on  the  Danube, 
in  £.  Long.  19.  50.  N.  Lat^  46.  40. 

BAI^,  an  ancient  village  of  Campania  In  Italy, 
between  the  pmmontory  of  Misenum  and  Puteoli,  on 
the  Sinus  Balanos ;  famous  for  its  natural  hot  baths, 
which  served  the  wealthier  Romans  for  the  purposes 
both  of  medicine  and  pleasure.  The  variety  of  those 
baths,  the  softness  of  its  climate,  and  the  beauty  of 
its  landscape,  captivated  tbe  minds  of  opulent  nobles, 
whose  passion  for  bathing  knew  no  bounds.  Abun« 
dance  of  linen,  and  disuse  of  ointments,  render  the 
practice  less  necessary  in  modern  life :  but  the  ancients 
performed  no  exercise,  engaged  in  no  study,  without 
previous  ablations,  which  at  Rome  required  an  enor- 
mous expence  in  aqueducts,  stoves  and  attendants :  a 
place  therefore,  where  waters  naturally  heated  to  every 
degree  of  warmth  bubble  spontaneously  out  of  the 
ground,  in  the  pleasantest  of  all  situations,  was  such  a 
treasure  as  could  not  be  overlooked.  Baise  was  this 
place  in  the  highest  perfeetiou ;  its  easy  communication 
with  Rome  wad  also  a  point  of  great  weieht.  Hither 
at  first  retired  for  a  temporary  relaxation  the  mighty 
rulers  of  the  world,  to  string  anew  their  nerves  and  re* 
vive  their  spirits,  faligited  with  bloody  campaigns  and 
civil  contests.  Their  habitations  were  small  and  modest ) 
but  soon  increasing  luxury  added  palace  to  palace  with 
soch  expedition  and  sumptuosity,  that  ground  was 
wanting  for  the  vast  demand  :  enterprising  architects, 
supported  by  infinite  wealth,  carried  their  foundations 
into  4 he  sea,  and  drove  that  element  back  from  its 
ancient  limits  :  it  has  since  taken  ample  revenge,  and 
recovered  much  more  than  it  ever  lost.     Fmm  being  a 

^t-  place  of  resort  for  a  season,  Baiee  now  grew  up  to  a 
permanent  city  :  whoever  found  himself  disqualified  by 
age,  or  infirmity,  for  sustaining  any  longer  an  active 
part  on  the  political  theatre  *,  whoever,,  from  an  indo- 
lent disjiosition,  sought  a  place  where  the  pleasures  of 
a  town  were  combined  with  the  sweets  of  a  rural  life  \ 
whoever  wished  to  withdraw  from  the  dangerons  neigh- 
bourhood of  a  court,  and  the  baneful  eye  of  inform- 
ers, flocke<l  hither  to  enjoy  life  untainted  with  fedr 
and  trouble.  Such  afflnence  of  wealthy  inhabitants 
rendered  Baise  as  much  a  miracle  of  art  as  it  was  be* 
fore  of  nature  ^  its  splendour  may  be  inferred  firom  its 


innumemble  ruins,  heaps  of  marbles,  mosaics,  stucco,  Baise 
and  other  precious  fragments  ef  taste.— It  flourished  H 
in  full  glory  down  to  the  days  of  Theodoric  the  Goth  j  BaJMset, 
but  the  destruction  of  these  enchanted  palaces  follow* 
ed  quickly  upon  the  irruption  of  the  northern  conque* 
mrs,  who  overturned  the  Roman  system,  sacked  and 
burnt  all  before  them,  and  destroyed  or  dispersed  the 
whole  nee  of  nobility.  Loss  of  fortune  left  tbe  Ro- 
mans neither  the  means,  nor  indeed  the  thought,  of  sup* 
porting  such  expensive  establishments,  which  can  only 
be  enjoyed  in  perfection  during  peace  and  prosperityi 
No  sooner  had  opulence  withdrawn  her  hand,  than  th(^ 
unbridled  sea  rushed  back  upon  its  old  domain  ^  moles 
and  buttresses  were  torn  asunder  and  washed  away  ; 
whole  promontories,  with  the  pmud  towers  that  once 
crowned  their  brows,  wem  undermined  and  tumbled 
headlong  into  the  deep,  where,  many  feet  below  the 
surface,  pavements  of  streets,  foundations  of  houses,  and 
masses  of  walls,  may  still  be  descried.  Internal  commo* 
tions  of  the  earth  contributed  also  largely  to  this  gene- 
ral  devastation  ;  mephitic  vapours  and  stagnated  waters 
have  converted  this  favourite  seat  of  health  into  the  den 
of  pestilence,  at  least  during  the  estival  heats :  yet  Baias 
in  its  ruined  state,  and  stripped  of  all  its  ornaments^ 
still. presents  many  beautiful  and  striking  subjects  fot 
the  pencil.     £•  Long.  14.  45.  N.  Lat.  41.  $• 

BAJADOR,  a  cape  on  the  west  coast  of  Africa, 
soutli  of  the  Canary  islands.  W.  Long.  15.  20.  N. 
Lat.  27.  o. 

BAIANUS  SIKUS,  a  bay  so  called  from  Baut^ 
(Suetonius)  ^  Porius  Baiarum^  (Pliny)  \  which  was 
enUrgcd  by  Augastus,  by  giving  entrance  to  the  sea 
into  the  Lacus  Lucrinus  and  Averni,  ordering  it  to 
be  called  Portus  Jtdiu8  opud  Baias^  (Suetonius).  We 
also  read  Baianus  Lacus  in  Tacitus,  which  some  inters 
pret  the  Lucrinus,  The  modern  name  is  Qolfo  de  Pos- 
nuoh.  From  the  highest  point  that  forms  the  bay,  a 
large  castle  connnands  the  mad  whem  foreign  ships  of 
war  usually  ride  at  anchor,  tbe  harbour  of  Naples  not 
being  spacious  enough  for  the  mception  of  a  fleet  \ 
here  they  enjoy  good  shelter,  watering,  and  victualling! 
but  in  iummer  risk  the  health  of  their  cmws,  on  account 
of  the  unwhvlesomeoess  of  the  air. 

BAJAZET  I.  sultan  of  the  Turks,  a  mnowned 
warrior  but  a  tyrant,  was  conquered  by  Tamerlane, 
and  exposed  by  him  in  an  iron  cage  ^  the  fate  he  had 
destined  (it  is  said)  for  his  adversary  if  he  had  been  the 
victor. 

The  iron  cage,  however,  so  long  and  so  often  ^re- 
peated as  a  moral  les^n,  has  been  rejected  as  a  fabha 
by  modem  writers,  who  smile  at  the  vulgar  credolity» 
They  appeal  to  tbe  Persian  history  of  Sherefeddin  Ait, 
of  which  a  French  version  has  been  given,  and  from 
which  Mr  Gibbon  has  collected  the  following  more 
specious  narrative  of  this  memorable  transaction.  "  No 
sooner  was  Tiniour  informed  that  the  captive  Ottoman 
was  at  the  door  of  his  tent,  than  he  graciously  stepped 
forwards  to  receive  him,  seated  him  by  his  side,  and 
mingled  with  just  reproaches  a  soothing  pity  for  his 
rank  and  misfortune.  **  Alas !  (said  the  empercr) 
the  decree  of  fate  is  now  accomplished  by  your  own 
fault :  it  is  the  web  which  you  have  woven,  the  thorns 
of  the  tree  which  yourself  have  planted.  I  wit^Iied  to 
spars,  and  even  to  assist,  the  champion  of  the  Mos- 
lems 'j  you  braved  oUr  threats,  you  despised  our  friend* 
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Bttjazet,  *^!p  9  yoQ  forced  us  to  enter  your  kingdom  with  our 
invincible  armies.     Behold  the  event.     Had  you  van- 
quished, I  am  not  ignorant  of  the^tate  which  you  re- 
served for  myself  and  my  troops.     But  I  disdain  to 
retaliate  :  your  life  and  honour  are  secure  j  and  I  shall 
express  my  gratitude  to  God  by  my  clemency  to  man.^' 
The  royal  captive  showed  some  signs  of  repentancci 
accepted  the  humiliation  of  a  robe  of  honour,  and  em- 
braced with  teal's  his  son  Aiousa,  who,  at  his  request, 
was  sought  and  found  among  the  captives  of  the  field. 
Tlie  Ottoman  princes  were  lodged  in  a  splendid  pavi- 
lion 'y  and  the  respect  of  the  guards  could  be  surpassed 
only  by  their  vitrilance.     On  the  arrival  of  the  haram 
from  Boursa,  Timour  restored  the  queen  Despioa  and 
her  daughter  to  their  father  and  husband  ^  hut  he  pi- 
.>usly  required,  that  the  Servian  princess,  who  had  hi- 
therto been  indulged  in  the  profession  of  Christianity, 
should  embrace    without   delay   the    religion   of    the 
prophet.     In   the    feast   of  victory,   to   which  Baja- 
zet  was  invited,  the  Mogul  emperor  placed  a  crown 
on  his  head,  and  a  sceptre  in  his  hand,  with  a  solemn 
assurauce  of  restoring  him  with  an  increase  of  glory  to 
the  throne  of  his  ancestors.     But  the  effect  of  this 
promise   was   disappointed    by   the   sultan's   untimely 
death  :  amidst  the  care  of  the  most  skilful  physicians, 
he  expired  of  an  apoplexy  at  Akshehr,  the  Antioch 
of  Pisidia,  about  nine  months  after  his  defeat.     The 
victor  dropped  a  tear  over  his  grave }  his  body,  with 
royal  pomp,  was  conveyed  to  the  mausoleum  which  he 
had  erected  at  Boursa  ^  and  his  son  Moosa,  after  re- 
ceiving a  rich  present  of  gold  and  jewels,  of  horses  and 
arms,  was  invested  by  a  patent  in  red  ink  with  the 
kingdom  of  Anatolia. 

*^  Such  is  the  portrait  of  a  generous  conqueror,  which 
has  been  extracted  from  his  own  memorials,  and  dedi- 
cated to  his  son  and  grandson,  19  years  after  his  de- 
cease ;  and,  at  a  time  when  the  truth  was  remember- 
ed by  thousands,  a  manifest  falsehood  would  have  im- 
plied a  satire  00  his  real  conduct.  On  the  other  hand, 
of  the  harsh  and  ignominious  treatment  of  Bajazet 
there  is  also  a  variety  of  evidence.  The  Turkish  an- 
nals in  particular,  which  have  been  consulted  or  tran- 
scribed by  Leunclavius,  Pocock,  and  Caotemir,  una- 
nimously deplore  the  captivity  of  the  iron  cage  ^  and 
tome  credit  may  be  allowed  to  national  historians,  who 
d(nnot  stigmatize  the  Tartar  without  uncovering  the 
•hame  of  their  king  and  country."  From  these  op- 
posite premises,  Mr  Gibbon  thinks  a  fair  and  mode- 
rate conclusion  may  be  deduced*  He  is  satisfied  that 
Sherefeddin  Ali  has  faithfully  described  the  first  osten- 
tatious interview,  in  which  the  conqueror,  whose  spi- 
rits were  harmonized  by  success,  affected  the  character 
of  generosity.  But  his  mind  was  insensibly  alienated 
by  the  vnseasonafble  arrogance  of  Bajazet )  the  com- 
plaints of  his  enemies  the  Anatolian  princes,  were  just 
>mnd  vehement  ^  and  Timour  betrayed  a  design  of  lead- 
ing his  royal  captive  in  triumph  to  Samarcand.  An 
attempt  to  facilitate  his  escape  by  digging  a  mine  un- 
der the  tent,  provoked  the  Mogul  emperor  to  im|x>se 
a  harsher  restraint  j  and  in  his  perpetual  inarches,  an 
iron  cage  on  a  waggon  might  be  invented,  not  as  a 
wanton  insult  but  as  a  rigorous  precaution.  Tinionr 
bad  read  in  some  fabulous  history  a  similar  treatment 
of  one  of  his  predecessors,  a  king  of  Persia ;  and  Ba- 
jazet WAS  conid^mned  to  represent  the  person  uhd  ex- 
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piate  the  guilt  of  the  Roman  Caesar.     But  ibe  strength    B^aiH 
of  his  mind  and  body  fainted  under  the  trial,  and  his       0 
premature  death  might  without  injustice  be  ascribed  to      ^'^ 
the  severity  of  Timour.    He  warred  not,  however,  with 
tlie  dead  ^  a  tear,  and  a  sepulchre  were  all  that  he  could 
bestow  on  a  captive  who  was  delivered  from  his  power} 
and  if  Mousa,  the  son  of  Bajazet,  was  permitted  ta 
reign  over  the  ruins  of  Boursa,  the  greatest  pail  of  the 
province  of  Anatolia  had  been  restored  by  the  con- 
queror to  their  lawful  sovereigns. 

BAIKAL,  a  great  lake  in  Siberia,  lying  between 
52  and  $$  degrees  of  north  latitude.  It  extends  36$ 
miles  in  length  ;  its  breadth  varies  from  ao  to  53  miles^ 
and  its  depth  from  20  to  90  fathoms.  It  is  environed  oa 
all  sides  by  high  mountains.  In  one  part  of  it,  wkicb 
lies  near  the  river  Bargusiao,  it  throws  up  ao  inflam- 
mable sulphureous  liquid  called  maltha^  which  the 
people  of  the  adjacent  country  burn  io  their  lamps. 
There  are  likewise  several  sulphureous  springs  near 
this  lake.  Its  water  at  a  distance  aippears  of  a  sea* 
green  colour :  it  is.  fresh,  and  so  clear,  that  obje9ts 
may  be  seen  in  it  several  fathoms  deep.  It  does  not 
begin  to  freeze  till  near  the  latter  end  of  Decem- 
ber, and  thaws  again  about  the  beginning  of  May : 
from  which  time  till  September^  a  ship  is  seldom 
known  to  be  wrecked  upon  it  \  but  by  the  high  winda 
which  then  blow,  many  shipwrecks  happen.  »This 
lake  is  called  by  the  neighbouring  people  Swiatim 
More^  or  the  Holy  Luke  ;  and  they  imagine,  that  when 
storms  happen  on  it,  they  will  be  preserved  from  all 
danger,  by  complimenting  it  with  the  title  of  scm. 
When  it  is  frozen  over,  people  travel  upon  it  in  the 
road  to  China;  but  they  must  be  very  sharp  shod* 
otherwise  they  cannot  stand  upon  the  ice,  which  is  ex- 
ceedingly smooth.  Notwithstanding  that  the  ice  00  this 
lake  is  sometimes  two  ells  thick,  there  are  some  open 
places  in  it  to  which  tempestuous  winds  will  often  drive 
those  who  are  crossing  it  j  in  which  case  they  are  irre- 
coverably lost.  The  camels  that  pass  along  have  a 
particular  kind  of  shoes  sharp  at  bottom,  and  tbe  oxen 
have  sharp  irons  driven  through  their  hoofs,  without 
which  it  would  be  impossible  for  them  to  pass.  Here 
are  plenty  of  large  sturgeon  and  pike }  with  many  seals- 
of  the  black,  but  none  of  tbe  spotted,  kind.  It  con* 
tains  several  islands ;  and  the  borders  are  frequented  by 
black  sable?  and  civet-cats. 

BAIL,  BAI.LIUM,  (from  tbe  French  baiihr^  which 
comes  of  the  Greek  ^8flAAi/»,  and  signifies  to  deliver  into 
hands),  is  used  in  our  common  hiw  for  the  freeing  or 
setting  at  liberty  of  one  arrested  or  imprisoned  upon 
any  action,  either  civil  or  criminal,  on  surety  taken  fo» 
his  appearance  at  a  day  and  place  certain. 

The  reason  why  it  is- called  baU^  is  because  by  this 
means  the  party  restrained  is  delivered  into  the  hands  of 
those  that  bind  themselves  for  his  forthcoming,  in  order 
to  a  safe  keeping  or  protection  from  prison  ;  and  tbe  end 
of  bail  is  to  satisfy  the  condemnation  and  costs,  or  ren^ 
der  the  defendant  to  prison. 

With  respect  to  bail  in  civil  cases,  it  is  to  be  obr 
served  that  there  is  both  common  and  special  baiL 
Common  bail  is  an  action  of  small  concernment,  be- 
ing called  common^  because  any  sureties  in  that  case 
are  taken  y  whereas  in  causes  of  great  weight,  as 
actions  upon  bonds,  or  speciality,  &c.  where  the  debt 
amounts  to  xoU  special  h^A  or  surety  must  betaken, 

such 
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sacTi  as  subsidy  men  at  least,  and  they  according  to  the     niaDifest  and  enormous 
value* 

The  commitment  of  a  person  being  only  for  safe 
custody,  wherever  bail  will  answerthe  same  intention,  it 
ought  to  be  taken,  as  in  most  of  the  inferior  crimes: 
but  in  felonies,  and  other  offences  of  a  capital  nature,  no 
bail  can  be  a  security  equivalent  to  the  actual  custody 
of  the  person.  For  what  is  there  that  a  man  may  not 
be  induced  to  forfeit  to  save  bis  own  life  P  and  what  sa* 
ttsfaction  or  indemnity  is  it  to  the  public,  to  seize  the 
eSects  of  them  who  have  bailed  a  murderer,  if  the  mur- 
derer himself  be  suffered  to  escape  with  impunity  ?  Up- 
on a  principle  similar  to  which,  the  Athenian  magi- 
strateS|  when  they  took  a  solemn  oath  never  to  keep  a 
citizen  in  bonds  that  could  give  three  sureties  of  the  same 
qoaiity  with  himself,  did  it  with  an  exception  to  such  as 
had  embezzled  the  public  money,  or  been  guilty  of  trea- 
tonable  practices. 

Bail  may  be  taken  either  in  court,  or,  in  some  par- 
ticular cases,  by  the  sheriff  or  other  magistrate  j  but 
mostly  used  by  the  justices  of  the  peace.  To  refuse  or 
delay  to  bail  any  person  bailable,  is  an  offence  against 
the  liberty  of  the  subject,  in  any  magistrate,  by  the  com^ 
moo  law^  as  well  as  by  the  statute  Westm.  I.  5  Edw.L 
c.  15.  and  the  habeas  corpus  act,  31  Car.  II.  c.  2. 
And,  lest  the  intention  of  the  law  should  be  frustrated 
by  the  justices  requiriug  bail  to  a  greater  amount  than 
the  nature  of  the  case  demands,  it  is  expressly  declared 
by  statute  i  W.  and  M.  st.  2.  c.  i.  that  excessive  bail 
ought  not  to  be  required  ;  though  what  bail  shall  be 
called  esfcessivef  must  be  left  to  the  courts,  on  consi- 
dering the  circumstances  of  the  case,  to  determine. 
And  on  the  other  hand,  if  the  magistrate  take  insuffi- 
cient bail,,  he  is  liable  to  be  fined,  if  the  criminal  doth 
not  appear. 

In  civii  cases,  every  defendant  is  bailable.  But  it  is 
otherwise  in 

Criminal  matters.  Begolarly,  in  all  offences,  either 
against  the  common  law  or  act  of  parliament,  that  are 
below  felony,  the  offender  ought  to  be  admitted  to 
bail,  unless  it  be  prohibited  by  some  special  act  of  par- 
]iament.«— By  the  ancient  common  law,  before  and 
since  the  Conquest,  all  felonies  were  bailable,  till  mur- 
der was  excepted  by  statute  :  --so  that  persons  might  be 
admitted  to  bail  almost  in  every  case.  But  the  sta- 
tute West.  1.  3  Edw.  I.  c.  15.  takes  away  the  jower 
of  bailing  in  treason,  and  in  divers  instances  of  felony. 
The  statutes  23  Hen.  VI.  c.^.  and  I  and  2  Ph.  and 
Mar.  c.  13.  gave  farther  regulations  in  this  matter: 
and  upon  the  whole  we  may  collect,  that  no  justices  of 
the  peace  can  bail.  x.  Upon  an  accusation  of  trea- 
2.  Of  murder  :  nor.  3.  In  case  of  manslaugb^ 


son :  nor. 


ter,  if  the  prisoner  be  clearly  the  slayer,  and  not  bare- 
ly suspected  to  be  so  \  or  if  any  indictment  be  found 
against  him  j  nor,  4.  Such  as,  being  committed  for  fe- 
lony, have  broken  prison  ;  because  it  not  only  carries 
a  presumption  of  guilt,  but  li  also  superadding  one  fe- 
lony to  another:  5.  Persons  outlawed  :  6.  Such  as  have 
abjured  the  realm  :  7.  Persons  taken  with  the  mainour, 
or  in  the  fact  of  felony  :  8.  Persons  charged  with  ar- 
9.  Excommunicated  persons,  taken  by  writ  de 


son 


excommunicato  capiendo :  all  which  are  clearly  not  ad- 
missible to  bail  by  the  justices.  Others  are  of  a  du- 
bious nature  \  as,  10.  Thieves  openly  defamed  and 
knoiuit  JXa  Persons  charged. with  other  felonies,  or 
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offences,  not  being  of  good 
fame:  and,  I2.  Accessories  to  felony,  that  labour 
under  the  same  want  of  reputation.  These  seem  to  be 
in  the  discretion  of  the  justices,  whether  bailable  or 
not.  The  last  class  are  such  as  must  be  bailed  upon  of- 
fering sufficient  surety  \  as,  13.  Persons  of  good  fame^ 
charged  with  a  bare  suspicion  of  manslaughter,  or 
other  infamous  homicide :  v^  Such  persons  being 
charged  with  petit  larceny  or  any  felony,  not  befora 
specified:  or,  15.  With  being  accessory  to  any  felony. 
Lastly,  it  is  agreed,  that  the  court  of  king's  bench^ 
(ur  any  judge  thereof  iu  time  of  vacation)  may  bail 
for  any  crime  whatsoever^  be  it  treason,  murder,  or 
any  other  offence,  according  to  the  circumstances  oC 
the  case.  And  herein  tlie  wisdom  of  the  law  is  very 
manifest.  To  allow  bail  to  be  taken  commonly  for 
such  enormous  crimes,  would  greatly  tend  to  elude  the 
public  justice :  and  yet  there  are  cases,  though  thej( 
rarely  happen,  in  which  it  would  be  bard  and  unjust; 
to  confine  a  man  in  prison,  though  accused  even  of  the 
greatest  offence.  The  law  has  therefore  provided  one 
court,  and  only  one,  which  has  a  discretionary  power 
of  bailing  in  any  case :  except  only,  even  to  this  higb^ 
jurisdiction,  and  of  course  to  all  inferior  ones,  such  per- 
sons as  are  committed  by  either  house  of  parliament,  so 
long  as  the  session  lasts  \  or  such  as  are  committed  for 
contempts  by  any  of  the  king^s  superior  courts  of  jus- 
tice.    See  Law. 

Clerk  of  the  Bails^  is  an  officer  belonging  to  the- 
Gourt  of  the  kings  bench :  he  files  the  bail-pieces  takeo- 
in  that  court,  and  attends  for  that  purpose.^ 

Bail,  or  Bale, in  the  sea-language.  The  seamen  call- 
throwing  the  water  by  hand  out  of  the  ship^s  or  boatV 
hold,  bailings.  They  also  call  those  hoops  that  bear  up 
the  tilt  of  a  boat,  its  bails. 

BAILIE,  in  Scots  Law^  a  judge  anciently  appoint- 
ed by  the  king  over  such  lands  not  erected  into  a  re- 
gality as  happened  to  fall  to  the  crown  by  forfeiture  or 
otherwise,  now  abolished.  It  is  also  the  name  of  a. 
magistrate  in  royal  boroughs,  and  of  the  judge  appoint*-^ 
ed  by  a  bar  on  over  lands  erected  into  a  barony.  See 
Law. 

BAILIFF,  (balUvus^  from  the  French  word  hay^ 
liffl  that  is,  prafectus  provinciee  ;  and  as  the  names  of 
the  office  itself  was  answerable  to  that  of  France; 
where  there  are  eight  parliaments,  which  are  higb 
courts  from  whence  there  lies  no  appeal,  and  within 
the  precincts  of  the  several  parts  of  that  kingdom 
which  belong  to  each  parliament  there  are  several  pro- 
vinces to  which  justice  is  administered  by  certain  offi-i 
cers  called  bailiffs :  and  in  England  there  are  several ' 
counties  in  which  justice  bath  been  administered  to  the 
inhabitants  by  the  officer  who  is  now  called  shet^ffot 
viscount  (one  of  which  nanies  descends  from  the  Saxons, 
the  other  from  the  Normans)  ;  and  though  the  sheriff 
is  not  called  bailiff  yet  it  is  probable  that  was  one  of ' 
his  names  also,  because  the  county  is  often  called  bal-- 
liva.  And  in  the  statute  of  Magna  Chart  a,  cap.  28. 
and  14,  Ed.  III.  c.  9.  the  world  bailiffsetimn  to  comprise 
as  well  sheriffs  as  bailiffs  of  hundreds.  Ah  the  realm 
is  divided  into  counties,  so  every  county  is  divided  in- 
to hundreds  i  within  which  in  ancient  times  the  people 
had  justice  ministered  to  them  by  the  officers  of  every 
hundred.  But  now  the  hundred  courts,  except  certain  < 
fraochises^are  swallowed  up  in  the  county-courts  f  and  the 
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AuWtt     bailiff's  name  and  office  is  grown  into  contempt,  they 

^  n        being  generally  officers  to  serve  writs.  Sec.  within  their 

Bailiwick,  liberties.     Though  in  other  respects,  the  name  is  still 

'        in  good  esteem  :    for  the  chief  magistrates  in  divera 

'   towns  are  called  baUiffs^  or  bailies  ;  and  sometimes  the 

persons  to  whom  the  king*^  castles  are  committed  aro 

termed  bailiffs^  as  the  bailiff  of  Dover  Castle^  &g« 

Of  the  ordinary  bailiffs  there  are  several  sorts,  viz. 
sheriffs  bailiffs,  bailiffs  of  liberties,  &c. 

Sheriffs  bailiffs,  or  sheriffs  officers,  are  either  bailiffs 
of  hundreds,  or  special  bailiffs.*  Bailiffs  of  hundreds  are 
officers  appointed  over  those  respective  districts  by  the 
sheriffs,  to  collect  fines  therein  \  to  summon  juries  ;  to 
attend  the  judges  and  justices  at  the  assises  and  quarter 
sessions^  and  also  to  execute  writs  and  process  in  the  se- 
veral hundreds.  But  as  these  are  generally  plain  men, 
and  not  thoroughly  skilful  in  this  latter  part  of  tlieir  of* 
fice,  that  of  serving  writs  and  making  arrests  and  execu* 
tions,  it  is  now  usual  to  join  special  bailiffs  with  them ) 
who  are  generally  mean  perbons  employed  by  the  sheriffs 
on  account  only  of  their  adroitness  and  dexterity  in 
hunting  and  seizing  of  their  prey. 

Bailiffs  of  liberties  are  those  bailiffs  who  are  ap- 
pointed by  every  lord  within  his  liberty,  to  execute 
process,  and  do  such  offices  therein  as  the  bailiff  errant 
doth  at  large  in  the  county  }  but  bailiffs  errant  or  itine* 
rant,  to  go  up  and  down  the  county  to  serve  process, 
are  out  of  use. 

There  are  also  bailiffs  of  forests,  and  bailiffs  of  ma- 
nors, who  direct  husbandry,  fell  trees,  gather  rents,  pay 
quit-rent,  &c. 

Water-BAiLiFF^  an  officer  appointed  in  all  port- 
towns,  for  the  searching  of  ships,  gathering  the  (oil  fof 
anchorage,  &c.  and  arresting  persons  for  debts,  <Sbc.  on 
the  water. 

BAILir,  David,  painter  of  perspective  views  and 
portraits,  was  the  son  of  Peter  Bailii,  an  artist  of  some 
note^  and  was  born  at  Leyden  in  1584.  From  his 
father  lie  learned  to  draw  and  design  ^  but  be  was  af- 
terwards placed  under  the  care  of  Adrian  Verburg^  and 
continued  with  him  for  some  time  \  and  when  he  quit* 
ted  that  master,  he  studied  to  much  greater  advantage 
with  Cornelius  Vandervoort,  an  excellent  portrait  pain* 
ter,  and  with  him  he  spent  about  six  years.  As  Van- 
dervoort possessed  many  capital  paintings  of  some  great 
masters,  Bailii,  for  bis  own  improvement,  copied  them 
with  critical  care  and  observation  \  and  particularly  co- 
pied one  perspective  view  of  the  inside  of  a  church,  ori- 
ginally painted  b^  Stenwyck,  which  be  finished  with 
such  accuracy,  that  even  Stenwyck  himself  could  scarce- 
ly determine  which  was  the  original,  or  which  the  co- 
py when  both  were  placed  before  him.  He  travelled 
through  several  parts  of  Italy  to  see  the  works  of  the 
celebrated  masters  of  that  country,  and  for  a  few  years 
re^iided  at  Rome  ;  and  abroad,  as  well  as  in  his  own 
country,  the  correctness  of  his  drawing,  and  the  delicate 
handling  of  bis  pictures,  procured,  him  employment, 
admii'ers,  and  friends.  In  the  latter  part  of  his  life 
he  discontinued  painting,  and  only  drew  portraits  on 
vellum  with  a  pen,  which  he  heightened  with  black 
lead,  and  gave  them  Wonderful  force  and  roundness. 
He  died  in  I638. 

BAILIWICK,  that  liberty  which  is  exempted  from 
the  sheriff  of  the  county  ^  over  which  liberty  the  lord 
thereof  appoints  his  own  bailiff,  with  the  like  powel' 


within  his  precinct  as  an  under  sheriff  ezerciaes  under  BaShtfel 
the  sheriff  of  the  county :  Or  it  signifies  the  precinct  of       | 
a  bailiff,  or  the  place  within  which  his  jariadictlon  is    BiiHj. 
terminated. 

B AILLET,  Adriak,  a  very  learned  French  writer 
and  critic,  born  in  1640  at  the  village  of  Nenville  near 
Beanvais  in  Picardy.  His  parents  were  too  poor  to  give 
him  a  proper  education,  which,  however,  he  obtained 
by  the  fiivoor  of  the  bishop  of  Beanvaia,  who  afterwards 
presented  him  with  a  small  vicarage*  In  1680  be  wai 
appointed  librarian  to  M.  de  Lamoignon,  advocate-ge- 
neral to  the  parliament  of  Paris  \  of  whose  lihraiy  he 
made  a  copious  index  in  35  vols,  folio,  all  written  with 
his  own  hand.  He  died  in  1706,  after  writing  many 
works,  the  principal  of  which  are,  A  History  ofHolLsmd 
from  1609,  to  the  peace  ofNimeguen  in  2679,  4  vols. 
X2mo^  Lives  ^the  Saints^  3  vols-  folio,  which  he  profes- 
sed to  have  purged  from  fables^  Jugetnent  des  Sfavatu^ 
which  he  extended  to  9  vols.  xamo.  ^  and  The  IMeoJ 
t^es  Cartesy  2  vols*  4to,  which  he  abridged,  and  reiraced 
to  one  vol.  i2mo. 

BAILLEUL,  a  town  of  France,  in  the  deportnicnt 
of  the  North,  formerly  very  strong,  but  now  withent 
Miy  fortifications.  It  has  been  several  tinea  borot  fay 
accident,  and  contains  now  only  ahont  500  bouaes •  £. 
Long.  2.  45.  N.  Lat.  50.  45. 

B  AILLY,  Jean  Sylvaik,  a  celebrated  philosopher 
and  astronomer,  was  born  at  Paris  on  the  15th  Septem* 
her  1736.  He  was  originally  intended  for  the  profea* 
sion  of  painting,  which  his  family  had  pursued  for  seve- 
ral generations,  and  he  even  had  made  some  progress  ia 
the  art.  But  the  bias  of  his  mind  leaned  too  mnch  te 
literary  pursuits,  especially  to  poetry,  and  works  of  ima- 
gination, to  permit  him  to  give  that  application  which 
is  necessary  to  secure  success  jind  eminence  in  any  pro- 
fession. 

The  friends  of  Bailly,  who  had  witnessed  the  early 
dawn  of  his  genius,  saw  that  it  was  eqoally  fitted  to 
appear  with  advantage  in  the  study  of  polite  literal 
tore,  or  to  shine  in  the  walks  of  science  :  and'  recom- 
mended the  latter  chiefly  to  his  attention.  His  ac- 
quaintance with  La  Caille  the  celebrated  geometer 
commenced,  and  this  at  once  decided  the  object  of  his 
studies,  which  were  now  almost  entirely  devoted  to 
scientific  investigations.  The  first  of  his  labours  was 
the  calculation  of  the  comet  which  appeared  in  the 
year  1759*  In  January  1763,  he  was  admitted  a 
member  of  the  Academy  of  Sciences  ^  and  in  the  same 
year  he  published  a  reduction  of  the  observations  made 
by  La  Caille  in  1760  and  1 761  on  the  itodiacal  stars; 
an  elaborate  compilation,  and  of  extensive  utility.  His 
attention  was  afterwards  directed  to  the  oonsideratiod  of 
the  theory  of  Jnpiter^s  satellites.  La  Grange,  who  now 
promised  to  be  the  first  mathematician  in  Europe,  was 
tbe  formidable  rival  of  Bailly  in  the  competition  for  this 
prize  question  in  1764.  The  results  of  his  investiga- 
tions were  collected  into  a  treatise,  which  also  contained 
the  history  of  that  part  of  astronomy,  and  were  pnblisb- 
ed  in  i'j66*  In  1771  appeared  his  interesting  and  im- 
portant memoir  on  the  Light  of  the  Satellites,  which 
was  marked  with  a  degree  of  precision  and  accuracy 
till  that  time  altogether  unknown  in  the  observations  ot 
their  eclipses.    . 

The  studies  of  Bailly  were  not  entirely  limited  to 
the  cultivation  of  abstract  science^  or  to  profound  phy- 
sical 
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1y,  Bical  specaUtions  ;  bis  genius  sbohe  with  equal  lustre 
^— '  in  those  departments  of  literature  which  require  the 
rare  talent  of  nice  discrimination  of  characters,  and  no 
common  power  of  eloquence,  to  reach  excellence.  The 
elogea  which  he  composed  for  Charles  V.  Corneille, 
Leibnitz,  Moliere,  Cook,  La  Caille,  and  Cresset,  were 
universally  admired  as  valuable  specimens  of  fine  writ- 
ing, and  added  much  to  his  reputation.  The  distin* 
guished  place  of  secretary  of  the  Academy  of  Sciences 
became  vacant  in  1771  ^  and  supported  by  the  patron- 
age and  influence  of  buffba,  he  offered  himself  a  candi- 
date. Bat  here  he  was  unsocoessful.  Condorcet,  who 
ifas  then  rising  into  reputatioUi  and  was  supported  by 
the  active  in&ence  of  D^AIembert,  was  preferred  to 
the  office. 

In  the  year  J  7759  he  published  at  Paris  the  first 
▼olume  of  the  **  History  of  Ancient  Astronomy/*  The 
second  voIomA  of  the  same  tvork  appeared  in  1787* 
In  1779  be  gave  to  the  world  his  "  History  of  Modern 
Astronomy,**  from  the  foundation  of  the  Alexandrian 
•chool  to  the  present  age.  These  works  are  of  inesti- 
mable value,  distinguished  by  animated  descriptioo^  lu« 
miaous  narration,  and  interesting  detail.  He  also  pu- 
blished a  work  entitled,  **  Letters  on  the  Origin  of  the 
&tencee,  and  of  the  People  of  Asia  j**  which  was  after- 
warda  followed  by  aootlier  series  of  '*  Letters  on  the 
Atlantis  of  Plato,  and  the  ancient  History  of  Asia,** 
as  a  contlnnation  of  the  same  work.  These  volumes 
were  addressed  to  Voltaire^  with  whom  he  had  com^ 
jsenoed  an  ingenious  correspoudence  and  discussion  on 
this  curious  subject.  The  coincidence  of  bis  opinions 
with  those  of  Buffon  in  points  respecting  some  of  the 
favourite  theories  of  the  latter,  brought  him  into  an  in* 
timate  acquaintance  and  close  friendship  with  that  ce« 
lebrated  naturalist,  which,  however,  declined  and  was 
entirely  dissolved,  in  consequence  of  the  opposition 
which  Bailly  made  to  the  election  of  the  abb6  Maury 
into  the  French  Academy.  Bailly  bad  been  chosen 
secretary  of  this  academy  in  1784 ;  and  in  the  follow* 
log  year  be  was  admitted  into  the  Academy  of  Inscrip- 
tions and  Belles  Lettres.  This  was  the  only  instance, 
since  the  time  of  Fontenelle,  of  the  same  person  being 
at  once  a  member  of  all  the  three  academies. 

In  the  year  1784  he  was  nominated  one  of  the  com- 
mission to  investigate  the  nature  of  the  animal  magne- 
tism of  Mesmer,  which  was  practised  by  Deslon;  and  he 
drew  up  an  elegant  report,  which  was  presented  to  tlie 
Academy  of  Sciences.  This  report,  which  was  soon 
afterwards  translated  into  English,  not  only  marked  the 
acttteness  and  discernment  of  the  author,  and  contained 
the  most  satisfactory  and  decisive  evidence  with  regard 
te  its  object,  but  may  be  held  up  as  an  excellent  model 
of  imitation  for  those  who  are  engaged  in  similar  in- 
vestigations. In  developing  the  physical  effects  pro- 
duced by  moral  causes,  it  is  of  the  greatest  value  }  and 
it  is  particuterly  interesting  when  we  consider  the  poli- 
tical influence  which  causes  of  this  nature  have  imposed 
on  the  general  opinions  of  society,  and  even  on  the  des- 
tiny of  nations. 

Hitherto  we  have  contemplated  Bailly  In  the  shades 
of  fetirement,  and  in  the  csJm  undisturbed  retreats  ef 
philosophy,  employing  the  energy  of  a  vigoroos  and 
comprehensive  mind  in  the  profound  researches  of  phy- 
sical truth  :  we  are  now  to  follow  him  in  his  political 
eerier,  ami  behpld.him  struggling  with  the;  adi^erse  ii^r 


terests  of  party  faction,  and  contending  with  the  un- 
bridled fury  of  a  lawless  mob,  in  defeuce  of  the  rights 
of  a  people  whose  minds  were  not  prepared  to  under- 
stand, and  whose  habits  were  not  yet  formed  to  enjoy, 
the  blessings  of  rational  liberty.  He  was  one  of  the 
first  and  most  zealous  promoters  of  the  revolution  in 
France,—- a  revolution  which  not  only  astonished  and 
convulsed  all  Europe,  but  of  which  the  immediate  con- 
sequences to  themselves,  and  to  their  country,  were  nei- 
ther foreseen  nor  imagined  by  those  who  embarked  in 
it,  nor  can  its  ultimate  effects  even  at  the  present  pe- 
riod be  appreciated  or  conjectured,— »a  revolution  which 
holds  out  an  awful  lesson  to  the  leaders  of  popular  fac- 
tion to  curb  and  repress,  rather  than  to  excite  and  en-- 
conrage,  that  spirit  of  tumult  and  disorder -among  a 
people  thrown  loose  from  the  necessary  restraints  of 
law,  which  bursts  forth  with  ungovernable  fury,  and 
at  last  involves  all  in  one  general  ruin.  In  the  part 
which  he  acted  in  this  bloody  struggle,  Bailly  has  had 
the  good  fortune  to  he  well  spoken  of  by  opposite  par- 
ties. He  has  not  been  charged  with  want  of  integrity 
or  selfish  designs  in  any  part  of  his  conduct  j  hot  actu- 
ated by  a  misguided  zeal,  and  dazzled  with  the  pro- 
spect of  freedom  which  the  warmth  of  imagination 
held  out,  he  rashly  stepped  forfrtird  in  a  cause  which 
he  espoused  with  enthusiasm,  and  supported  with  his'^ 
utmost  exertions.  But  in  th^t  cause  he  fell  a  sacri- 
fice to  the  unrelenting  spirit  of  violence  and  party  fac- 
tion which  had  been  roused,  and  which  could  neither 
he  sabdned  nor  regolated.  When  the  states-general 
of  France  were  assembled  in  1789,  he  was  elected  a . 
deputy  to  the  Tiers  Etat ;  was  afterwards  chosen  presi* 
dent }  and  when  the  national  assembly  was  Constituted, , 
he  continued  ia  the  chair,  and  was  president  at  the 
time  that  the  king^s  proclamation  was  issued  ordering 
them  to  disperse.  I)aring  the  struggle  which  took 
place  between  the  popular  part  of  the  assemblies  and 
the  court,  Bailly  was  among  the  most  forward  in  as- 
serting those  popular  rights  which  were  then  new  in 
France  :  and  he  dictated  the  famous  oath  to  the  mem- 
bers of  the  Tiers  Etat^  **  to  resist  tyrants  and  tyranny, 
and  never  to  separate  till  they  had  obtained  a  free  con- 
stitntioo.**  On  the  14th  of  July  following,  the  day. 
on  which  the  Bastile  was  stormed  and  tak^n  by  the 
people,  he  was  appointed,  with  universal  consent,  mayor 
of  Paris.  In  this  high  oflice,  he  is  allowed  to  have 
discharged  the  ardnous  and  difficult  duties  of  it  with 
great  integrity,  courage,  and  moderation.  And  while 
he  held  this  conspicuous  situation,  he  was  a  powerful 
agent  in  promoting  the  various  measures  by  which  the 
popular  party  prevailed  over  that  of  the  court :  and  for 
this,  and  various  other  popular  actions,  he  obtained  a 
high  degree  of  favour  among  the  people.  But  the  tide 
of  public  opinion  now  swelled  beyond  all*  bounds ;  no  : 
restraint  could  oppose  its  violent  course.  The  multi- 
tude, unshackled  by  the  fetters  of  despotism,  fond  of 
novelty,  and  with  enthusiastic  and  unsettled  notions  ef 
fireedom,  daily  panting  for  change,  could  bear  no  op- 
position. Bailly,  who  perhaps  now  saw  when  it  was 
too  late  the  general  disposition  of  the  people  to  aiiar- 
ehy,  still  wished  the  laws  to  be  respected,  and  hoped  by 
their  vigorous  execution  to  restore  and  preserve  tran- 
quillity. He  ordered  some  deputies  from  the  military 
insurgents  of  Nancy  to  be  arrested,  and  he  firmly  oppo- 
sed, the  rash  pfOGcedings  of  Marat  and^Hubert^  he  be- . 
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Ifeaaiy,     C!<mc  a  meinl>cr  of  a  Ichs  promiscaous  club  than. that  of 
Bnilment  the  Jacobins ;  and  exerted  himself  strongly  to  persuade 
the  populace  to  permit  the  king  and  royal  family  to 
depart  to  St  Cloud.     But  these  measures,  which  were 
little  relished  by  a  frantic  and  lawless  people,  he  lost 
their  confidence  and  favour.     But  what  finally  destroy- 
ed his  popularity,  was  the  tumultuous  meeting  of  the 
populace  on  the  17th    of  July  1791,  to  demand  the 
abolition  of  monarchy,  when,  being  called  by  the  na- 
tional assembly  to  disperse  the  mob,  who  had  assaulted 
the  soldiery,  he  ordered  the  latter  to  fire,  by  which 
40  persons' were  killed  and  above  100  wounded.     Thus 
become  obnoxious  to  the  people  whom  he  had  faithful- 
ly served,  it  was  no  longer  desirable  fur  him  to  hold 
bis  charge.     He  therefore  resigned  his  office  at  the 
dissolution  of  the  constituent  assembly  in  the  end  of  the 
year  I79i«     After  this  period  he  lived  in  retirement, 
having  resumed  his  philosophical  researches.     But  the 
times  of  bloody  proscription  approached,  and  he  must 
fall  a  sacrifice  to  the  ferocious  vengeance  of  the  t]|rrant 
^ho  now  bore  unlimited  sway.     He  was  accordingly 
denounced  as  an  enemy  to  tbe  republic,  apprehended 
and  thrown  into  prison.     He  was  arraigned  before  a 
sanguinary  tribunal,  summarily  condemned  to  death  as 
»  conspirator,  and  was  executed   the   day  following, 
near  the  spot  where  he  had  given  the  order  for  the  mi- 
litary to  fire  on  the  people.     On  the  day  of  execution, 
his  sufferings,  which  he  bore  with  the  utmost  calmness 
mnd  magnanimity,  were  studiously  protracted.    Instead 
of  that  sympathy  and  compassion  which  even  the  worst 
und  the  lowest  criminal  often  experiences  when  he  is 
«bout  to  expiate  his  offences  with  bis  life,  he  was  treat- 
'ed  by  an  incensed  and  barbarous  populace,  with  the 
most  ignominious  indignity  and  cruelty.     He  wore  the 
red  shirt,  or  badge  of  conspiracy,  and  was  placed  in  a 
cart,  with  his  hands  tied  iiebind  his  back.     During 
tbe  whole  time  of  his  progress  to  the  place  of  execu- 
tion, the  rain   poured  incessantly  on   his  head.     The 
populace  as  he  passed  threw  mud  at  him,  and  cruelly 
insulted  him  with  every  kind  of  opprobrious  language. 
It  was  found  necessary  to  remove  tlie  guillotine  from 
the  place  where  it  was  first  erected  to  firmer  ground. 
During  this  time  he  was  forced  to  get  out  of  the  cart, 
and  walk  round  the  field,  to  gratify  more  fuUythe  im- 
placable and  unrelenting  malice  of  the  mob.     When  he 
was  ascending  tbe  platform,  a  spectator  who  was  near 
biro,  in   a  tone  of  insult  exclaimed,  ^*  Bailly,  you 
tremble :    **  Yea  (he  instantly  replied),  but  not  with 
fear.*' 

Thus  perished  Bailly  in  the  57tb  year  of  his  age. 
In  his  person  he  was  tall,  and  of  a  sedate* but  striking 
countenance.  He  possessed  great  firmness  and  decision 
of  character,  but  far  removed  from  sollenness  or  i^pa- 
thy.  Few  philosophers  have  been  more  distinguished 
in  so  many  various  departments  of  science  and  litera- 
ture, or  have  acquired  such  deserved  reputation.  In 
liis  public  stations,  as  well  as  in  the  retirement  of  do- 
inestic  life,  his  integrity  and  disinterestedness  remained 
pure  and  untainted.  In  the  time  of  his  magistracy  he 
•pent  *part  of  his  fortune  in  relieving  the  wants  of  the 
poor.  His  wife,  whom  he  married  in  1787,  survived 
bin.  She  was  the  widow  of  Raymond  Gaye,  who  had 
hten  bis  intimate  friend  25  years. 

SAIL&IENT,  in  LoWf  is  a  delivery  of  goods  in 
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trust  upon  a  contract,  expressed  or  implied,  that  the  Baibekt 
trust  shall  be  faithfully  executed  on  the  part  of  the       | 
bailee.     As  if  cloth  be  delivered,  or  (in  our  legal  dia-  Bftbbddsei 
lect)  bailed,  to  a  taylor  to  make  a  suit  of  clothes,  he 
has  it  upon  an  implied  contract  to  render  it  again  when 
made,  and  that  in  a  workmanly  manner.     If  money  or 
goods    be  delivered  to  a  common   carrier   to   convey 
from  Oxford  to  London,  or  from  Glasgow  to  £din* 
burgh,  &c.  he  is  under  a  contract  in  law  to  pay,  or 
carry  them  to  the  person   appointed.     If  a  horse  or 
Other  goods  be  delivered  to  an  innkeeper  or  bia  ser* 
vants,  he  is  bound  to  keep  them  safely,  and   restore 
them  when  his  guest  leaves  the  house.     If  a  man  takes 
in  a  horse,  or  other  cattle,  to  graze  and  depasture  in 
his  grounds,  which  the  law  calls  agistment^  he  takes 
them  upon  an  implied  contract  to  return  them  on  de- 
mand to  the  owner.     If  a  pawnbroker  receives  plate 
or  jewels  as  a  pledge  or  security  for  the  repayment  of 
money  lent  thereon  atn  ^^y  certain,  he  has  them^  upon 
an  express  contract  Or  condition  to  restore  them  if  the 
pledger  performs  his  part  by  redeeming  tbem  in  doe 
time ;  for  the  due  execution  of  which  contract,  many 
useful  regulations  are  made  by  statute  30  Geo.  II.  c.  24. 
And  so,  if  a  -landlord  distrains  goods  for  rent,  or  a  pa* 
risb  officer  for  taxes,  these  for  a  time  are  only  a  pledge 
in  the  hands  of  the  distrainers  ^  and  they  are  bound  by 
an  implied  contract  in  law  to  restore  them  on  payment 
of  the  debt,  duty,  and  expences,  before  the  time  of  sale  \ 
or  when  sold,  to  render  back  the  overplus.     If  a  friend 
delivers  any  thing  to  his  friend  to  keep  for  biro,  the  re- 
ceiver is  bound  to  restore  it  on  demand :  and  it  was  for- 
merly held,  that  in  the  mean  time  he  was  answerable 
for  any  damage  or  loss  it  might  sustain,  whether  by  ac- 
cident or  otherwise  ^  unless  he  expressly  undertook  to 
keep  it  only  with  tbe  same  care  as  his  own  goods,  and 
then  he  should  n6t  be  answerable  for  theft  or  other  ac- 
cidents.    But  now  the  law  seems  to  be  settled   00  a 
much  more  rational  footing;  that  such  a  general  bail- 
ment will  not  charge  the  bailee  with  any  loss,  unless  it 
happens  by  gross  neglect,  which  is  construed  to  be  an 
evidence  of  fraud  :  but  if  the  bailee  undertakes  speci- 
ally to  keep  the  goods  safely  and  securely,  he  is  boond 
to  answer  all  perils  and  damages  that  may  befal  them 
for  want  of  the  same  care  with  which  a  prudent  man 
would  keep  his  own. 

B AILO  \  thus  they  style  at  Constantinople  tbe  am- 
bassador of  the  republic  of  Venice,  who  resides  at  tbe 
Porte.  This  minister,  besides  tbe  political  charge,  acts 
there  the  part  of  a  consul  of  Venice. 

BAINBRIDGE,  Dr  John,  an  eminent  physician 
and  astronomer,  born  at  Asbby  de  la  Zoucbe  in  Let- 
cestershire,  in  1582.  He  taught  a  grammar  school  for 
some  years,  and  practised  physic,  employing  his  leisore 
hours  in  astronomy,  which  was  his  favourite  study  :  at 
length  he  removed  to  London,  was  admitted  a  fellow^ 
of  the  college  of  physicians,  and  raised  his  character  b^ 
his  description  of  the  comet  in  161 8.  The  next  year 
Sir  Henry  6avile  appointed  him  his  first  professor  of 
astronomy  at  Oxford  \  and  the  masters  and  fellows  of 
Merton-college  made  him  first  junior,  and  then  supe- 
rior, reader  of  Linacre^s  lecture.  He  died  in  1643,. 
having  written  many  works,  some  of  which  have  never 
been  published  :  but  the  MSS.  are  preserved  in  tbe  li- 
brary of  Trinity-college,  Dublin. 

BAIOCAO, 
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ioeao  BAIOCAO,  a  copper  coin,  carrent  at  Borne,  and 
I  throaghoot  the  whole  state  of  the  churchy  ten  of  which 
l^fUfLi  <Bake  a  julio,  and  a  hundred  a  Soman  crown. 

BAIRAMy  or  Beiram,  a  Turkish  word  which 
signifies  a  solemn  feast.  The  Mahometans  have  two 
Bairams,  the  Great  and  the  Ltitltf.  The  LitUe  Bairam 
as  properly  that  held  at  the  close  *of  the  fast  Bamazan, 
beginning  with  the  first  full  moon  in  the  following 
month  Shawal.  This  is  called  in  Arabic  Id  al  Fetss^ 
nr  the  Feast  of  breakup  the  Fast ;  by  European  writers, 
the  Turkish  Easter^  because  it  succeeds  Bamazan, 
which  is  their  Lent,  more  usually  the  Great  Bairam^ 
because  observed  with  great  ceremony  and  rejoicing  at 
Constantinople^  and  through  Turkey,  for  three  days, 
and  in  Persia  for  five  six  days,  at  least  by  the  com- 
mon people,  to  midce  themselves  amends  for  the  mor« 
tification  of  the  preceding  month.  The  feast  com* 
mencing  with  the  new  qboou,  the  Mahometans  are  very 
aernpslons  in  observing  the  time  when  the  new  moon 
commences  \  to  which  purpose,  observers  are  sent  to 
the  tops  of  the  highest  mountains,  who,  the  moment 
they  spy  the  appearance  of  a  new  moon,  run  to  the 
city,  and  proclaim  Muishdaluh,  ^  welcome  news ;''  as 
it  is  the  signad  for  beginning  the  festivity.-— The  Great 
Bairam^  is  properly  that  held  by  the  pilgrims  at  Mec» 
ca,  commencing  on  the  tenth  of  Dhu^lhajia,  when  the 
▼ictims  are  slain,  and  lasting  three  drys.  This  is  called 
by  the  Arabs  Idaiadha^  that  is,  the  feast  if  sacr^e^ 
as  being  celebrated  in  memory  of  the  sacrifice  of  A« 
bram,  whose  son  God  redeemed  witb  a  great  victim. 
By  European  writers  it  is  called  the  Lesser  Batrantf 
as  being  less  taken  notice  cf  by  the  generality  of  the 
people,  who  are  not  struck  with  it,  because  the  cere- 
monies it  is  observed  withal,  are  performed  at  Mecca, 
the  only  scene  sf  the  solemnity.— On  the  feast  of 
Bairam,  after  throwing  little  stones,  one  after  another, 
into  the  valley  of  Mina,  they  usually  kill  one  or  more 
sheep,  some  a  goat,  bullock,  or  even  a  camel ;  and  af- 
ter giving  a  part  thereof  to  the  poor,  eat  the  rest  with 
their  friends.  After  this,  they  shave  themselves.  The 
second  is  a  day  of  rest.  On  the  third,  they  set  out  on 
their  return  home. 
BAIBUT.  See  Beeroot. 
BAIT,  among  fishermen,  implies  a  substance  proper 
to  be  fastened  to  a  hook,  in  order  to  catch  the  different 
sorts  of  fish.    See  Fishing. 

BAITING,  the  act  of  smaller  or  weaker  beasts  at- 
tacking and  harassing  greater  and  stronger.  In  this 
sense  we  hear  of  the  baiting  of  bulls  or  bears  by  mas- 
tifis  or  bull-dogs  with  short  noses,  that  they  may  take 
the  better  bold. 

Utility  is  pled  in  justification  of  buU-baiting*  This 
animal  is  rarely  killed  without  being  first  baited  j  the 
chafing  and  exercise  whereof  makes  his  flesh  tenderer 
and  more  digestible.  In  reality,  it  disposes  it  for  pu- 
trefaction )  so  that,  unless  taken  in  time,  baited  flesh  is 
soon  lost.  Bui  a  spirit  of  barbarism  had  the  greatest 
share  in  supporting  the  sport :  bolls  are  kept  on  pur- 
pose, and  exhibited  as  standing  spectacles  for  the  public 
entertainment.  The  poor  beasts  have  not  fair  play : 
they  are  not  only  tied  down  to  a  stake,  with  a  collar 
about  their  necks  and  a  short  rope,  which  gives  them 
not  above  four  or  five  yards  play  ;  but  they  are  disarm* 
sd  too,  and  the  tips  of  their  horns  cut  off,  or  covered 
with  leather,  to  prevent  their  hurting  toe  dogs.  In 
Vol.  lU.  Part  I.  t 


this  sport,  the  cbief  aim  of  the  dog  is  toxatdi  the  bull 
by  the  nose,  and  bold  him  down  ;  to  whicb  end  he  will 
even  creep  on  his  belly  :  the  builds  aim,  on  the  contra- 
ry, is,  with  equal  industnr,  to  defend  his  nose ;  in  or- 
der to  which,  he  thrusts  it  close  to  the  ground,  where 
his  horns  are  also  in  readiness  to  toss  the  dog.-*-BulU 
baitiuff  was  first  introduced  into  England  as  an  amuse- 
ment in  the  reign  of  King  John,  about  1209. 

BAJULU8,  an  ancient  officer  in  the  court  of  the 
Greek  emperors.  There  were  several  degrees  of  bajoH-j 
as,  the  grand  bajuius^  who  was  preceptor  to  the  cm» 
peror ;  and  the  simple  bajuli^  who  were  sub-preceptors. 
The  word  is  derived  from  the  Latin  verb  bafulare^ 
**  to  carry  or  bear  a  thinfir  on  the  arms  or  on  the  shoul- 
ders ^*'  and  the  origin  of  the  office  is  thus  traced  by 
antiquaries.  Children,  and  especially  those  of  condi- 
tion, had  anciently,  beside  their  nurse,  a  woman  called 
gerula^  as  appears  from  several  passages  of  Tertullian ; 
when  weaned,  or  ready  to  be  weaned,  they  had  tnen 
to  carry  them  about  and  take  care  of  them,  who  were 
called  geruli  and  bajuli^  i  gerendo  et  bajulando.  Hence 
it  is,  that  governors  of  princes  and  great  lords  were  still 
denominated  bajult\  and  their  charge  or  government 
bqjulatio^  even  after  their  pupils  were  grown  too  big  to 
be  carried  about.  The  word  passed  in  the  same  sense 
into  Greece. 

Baiulus  is  also  nsed  by  Latin  writers  in  the  several 
other  senses  wherein  Bailiff  is  used  among  us. 

Bajulus  was  also  the  name  of  a  conventual  officer  in 
the  ancient  monasteries,  to  whom  belonged  the  charge 
of  gathering  and  distributing  the  money  and  legacies 
left  for  masses  and  obits  \  whence  be  was  also  denomi« 
nated  bajulus  obituum  nsvorum, 

BAKAN,  a  large  and  handsome  town  of  Asia  in 
the  East  Indies,  in  the  kingdom  of  Ava.  £•  Long. 
98.  o.  N.  Lat.  19.  33. 

BAKEB,  Sir  Bichard,  author  of  the  Chronicle 
of  the  Kings  of  England,  was  bom  at  Sessingber^t,  in 
Kent,  aboat  the  year  1568.  After  going  through 
the  usual  course  of  academical  learning  at  Hart-hall, 
in  Oxford,  he  travelled  into  foreign  parts  j  and  upon 
his  return  home  was  created  master  of  arts,  and  soon 
after,  in  1603,  received  from  King  James  I.  the  ho- 
nour of  knighthood.  In  1620,  he  was  high  sheriff  of 
Oxfordshire  ;  but  engaging  to  pay  some  of  the  debts 
of  his  wife^s  family,  he  was  reduced  to  poverty,  and 
obliged  to  betake  htmself  for  shelter  to  the  Fleet  prison, 
where  he  composed  several  books ;  among  which  are, 

1.  Meditations  and  Disquisitions  on  the  Lord^s  Prayer. 

2.  Meditations,  &c.  on  several  of  the  Psalms  of  David. 

3.  Meditations  and  Prayers  upon  tbe  seven  Days  of  the 
\Veek.  4.  Cato  Fariegatus,  or  Cato's  Moral  Distichs^ 
varied,  &c.— -Mr  Granger  observes,  that  his  Chronicle 
of  tbe  Kings  of  England  was  ever  more  esteemed  by 
readers  of  a  lower  class  than  by  such  as  had  a  criti- 
cal knowledge  of  history.  The  language  of  it  was,  in 
this  reign,  called  polite ;  and  it  long  maintained  its 
reputation,  especially  among  country  gentlemen.  The 
author  seems  to  have  been  sometimes  more  studious  to 
please  than  to  inform,  and  with  that  ^iew  to  have  sa* 
crificed  even  chronology  itself  to  method.  In  1658, 
Edward  Philips,  nephew  to  Milton,  published  a  third 
edition  of  this  work,  with  the  addition  of  the  reign  of 
Charles  L  It  has  been  sevetal  times  reprinted  since, 
and  is  now  carried  as  low  as  the  reign  of  George  I. 
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B.ker.  Sir  Richftrd  also  translated  several  works  from  the 
French  and  Italian  j  and  died  very  poor  in  the  Fleet 
prison,  on  the  1 8th  of  February  1645. 

Baker,  Thoma$^  an  eminent  mathematician,  was 
born  at  11  ton  in  Somersetshire  about  the  year  1625, 
and  entered  at  Magdalen  hall,  Oxon,  in  1640 ;  after 
which  he  was  vicar  of  BishopVNymmet,  in  Devon- 
shire, where  he  wrote  The  Geometrical  Key,  or  the 
Gate  of  Equations  unlocked  \  by  which  he  gained  a 
eonsiderable  reputation.  A  little  before  his  death,  the 
members  of  the  Royal  Society  sent  him  some  mathema- 
tical queries,  to  which  he  returned  so  satisfactory  an 
answer,  that  they  presented  him  a  medal  with  an  in« 
scription  full  of  honour  and  respect.  He  died  at  Bi- 
shop's Nymmet  on  the  5th  of  June  1690. 

Baker,  Thomtu^  a  very  ingenious  and  learned 
antiquary,  descended  from  a  family  ancient  and  well 
esteemed^  distinguished  by  its  loyalty  and  aflectlon  for 
the  crown,  was  born  at  Crook  in  1656.  He  was  edu- 
cated at  the  free  school  at  Durham,  and  thence  remo- 
ved to  St  John's  college  Cambridge  in  1674.  ^^  P^*^ 
ceeded  B..A.  1677^  M.  A.  1681 }  wa9  elected  fellow, 
March  1679-80)  ordained  deacon  by  Bishop  Com ptoa 
of  London,  December  20. 16(85  \  priest  by  Bishop  Bar- 
low of  Lincoln,  December  19.  1686.  Dr  Watson  tu- 
tor of  the  college,  who  was  nominated,  but  not  yet 
consecrated,  bishop  of  St  David's,  offered  to  take  bim 
for  his  chaplain,  which .  he  declined,  probably  on  the 
prospect  of  a  like  offer  from  Lord  Crew  bishop  of  Dur- 
bam»  which  he  soon  after  accepted.  His  lordship 
^collated  him  to  the  rectory  of  Long-Newton  in  hia 
diocese,  and  the  si^me  county,  June  1687  ;  and,  as 
Dr  Grey  was  informed  by  some  of  the  bishop's  famtly,^ 
intended  to  have  given  him  that  of  Sedgefield,  worth 
6ooI.  or  7001.  a-year,  with  a  golden  prebend,  had 
he  not  incurred  his  displeasure  and  left  his  family  for 
refusing  to  read  King  James  IL'a  declaration  for  liber- 
ty of  conscience.  The  bishop,  who  disgraced  him  for 
this  refusal,  and  was  excepted  out  of  King  William's 
pardon,  took  the  oaths  to  that  king,  and  kept  his  bi- 
shopric till  his  death.  Mr  Baker  resigned  Long  New- 
ton August  I.  1690,  refusing  to  take  the  oaths;  and 
retired  to  his  fellowship  at  St  John's,  in  which  he  was 
protected  till  January  20.  1716-17,  when,  with  one- 
and  twenty  others,  he  was  dispossessed  of  it.  After 
the  passing  the  Registering  Act  1723,  he  was  desired 
to  register  his  annuity  of  4ol.  which  the  last  act  re- 
quired before  it  was  amended  and  explained.  Though 
this  annuity,  left  him  by  his  father  for  his  fortune, 
with  20I.  per  annum  out  of  his  collieries  by  his  elder 
brother  from  the  day  of  his  death  August  1699,  for 
the  remaining  part  of  the  lease,  which  determined  at 
Whitsuntide  1722,  was  now  his  whole  subsistence,  be 
co*]ld  not  be  prevailed  on  to  secure  himself,  against  the 
act.  He  retained  a  lively  resentment  of  his  depriva- 
tions ;  and  wrote  himself  in  all  hia  books,  aa  well  as 
in  those  which  he  gave  to  the  college  library,  aociu$ 
ejectus^  and  in  sohie  ejectus  rector.  He  continued  to 
reside  in  the  college  as  commoner-master,  till  his  death, 
which  happened  July  a.  1740,  of  a  paralytic  stroke, 
bei^  found  on  the  floor  of  his  chamber.  In  the  af- 
ternoon of  June  29.  Iieiqg  alone  in  his  chamber,  he 
was  struck  with  a  blight  apoplectic  fit  \  which  abating 
a  little,  he  recovered  hia  senses,  and  knew  all  about 
ki(Pi.  wJbo  were  his  nephew  BurtoOi  Drc  Bedford  and 
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Heberdeo.  He  seemed  perfectly  satisfied  and  feaigaed; 
and  when  Dr  Bedford  desired  him  to  take  some  medi- 
cine then  ordered,  he  declined  it,  saying,  be  woold 
only  take  his  usual  sustenance,  which  his  bed-maker 
knew  the  times  and  quantities  of  giving :  be  was  thank- 
ful for  the  affection  and  care  his  friends  ahowed  bim  \ 
but,  hoping  the  time  of  his  dissolution  was  at  hand, 
woold  by  no  means  endeavour  to  retard  it.  His  di»- 
order  increased,  and  the  third  day  from  this  seizure  he 
departed.  Being  appointed  one  of  the  ezecutora  of 
his  elder  brother's  will,  by  which  a  large  sum  was  be- 
queathed to  pious  uses,  he  prevailed  on  the  other  two 
executors,  who  were  his  other  brother  Francis  and  the 
Hon.  Charles  Montagu,  to  lay  out  13101.  of  the  mo- 
ney upon  an  estate  to  be  settled  upon  8t  John's  college 
for  six  exhibitioners.  He  likewise  gave  the  college 
xool.  for  the  consideration  of  61.  a-year  (then  only 
legal  interest)  for  his  life  \  and  to  the  library  several 
choice  books,  both  printed  and  MS.  medals,  and  coins  \ 
(besides  what  he  left  to  it  by  his  will ;  which  were  ^  all 
such  books,  printed  and  MS.  as  he  had,  and  were 
wanting  there.''  All  that  Mr  Baker  printed  was, 
X.  **  Reflections  on  Learning,  showing  the  insufliciency 
thereof  in  its  several  particulars,  in.  order  to  evince  the 
usefulness  and  necessity  of  Revelation,  Lend.  1709-10,'* 
(which  went  through  •eight  editions:  and  Mr  Beswel, 
in  his  '*  Method  of  Study,"  ranks  it  among  the  Eng- 
glisb  classics  for  purity  of  style)  ;  and,  2.  **  The  pre» 
&ce  to  Bishop  Fisher's  Funeral  Sermon  for  Margaret 
countess  of  Richmond  and  Derby,  1708;  both  with- 
Qot  his  name.  Dr  Grey  had  the  original  MS.  of  both 
in  his  own  hands.  The  latter  piece  is  a  sufficient  spe- 
cimen of  the  editor's  skill  in  antiquities  to  make  us 
regret  that  he  did  not  live  to  publish  his  *'  History  of 
St  John's  College  from  the  foundation  of  old  St  John's 
house  to  the  present  time^  with  some  occasional  and  inci- 
dental account  of  the  affairs  of  the  university,  and  of  such 
private  colleges  as  held  communication  or  intercourse 
with  the  old  bouse  or  college :  collected  principally  from 
MSS.  and  carried  on  through  a  succession  of  masters  to 
the  end  of  Bishop  Gunning's  mastership,  1670."  The 
original*  fit  for  the  press,  is  among  the  Harleian  MSS. 
N°  7028.  His  MS.  collections  relative  to  the  history 
and  antiquities  of  the  university  of  Cambridge,  amount- 
ing to  49  volumes  in  folio  and  three  in  quarto,  are  di^ 
vided  between  the  British  Museum  and  the  public  lib* 
rary  at  Cambridge  \  the  former  possesses  23  volnmes, 
which  he  bequeathed  to  the  earl  of  Oxford,  his  friend 
and  patron  ;  the  latter  16  in  folio  and  three  in  quarto, 
which  he  bequeathed  to  the  university.  Dr  Knight 
styles  him  '*  the  greatest  roaster  of  the  antiquities  of 
this  our  university  ;"  and  Heame  says,  Optandum  est 
ui  sua  quoque  collectanea  de  anttquitatibus  Cantahrigi'^ 
ensibus  juris  faciat  pubUci  CI,  Bakerus^  qttippe  quierum 
di'tione  summa  judicioque  acri  et  subacto  polleat,  Mr 
Baker  intended  something  like  an  Athena  Oantabngt* 
enses^  on  the  plan  of  the  Athena  Oxonienses, 

Baker,  Henry^  an  ingenious  and  diligent  natu- 
ralist, was  bom  in  Fleet-street  London,  either  near 
the  end  of  the  1 7th,  or  very  early  in  tlie  beginning  of 
the  1 8th,  century*  His  father's  profession  is  not 
known  ;  but  his  mother  was,  in  her  time,  a  midwife 
of  great  practice.  He  was  brought  up  under  an  emi- 
nent bookseller,  who  preceded  the  elder  Dodsley,  to  the 
busineM  of  abookseller \  in  which,  faowcTey,  be  ap- 
pears 
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petit  not  to  b»Te  engaged  at  all  after  bis  apprentioe- 
'abip;  or,  if  be  did,  it  was  soon  relinquished  by  bim: 
for  tbougb  it  was  in  bis  power  to  bave  drawn  awaj  all 
bis  master's  best  customers,  be  would  not  set  up  against 
bim*      Mr  Baker  being   of  a  pbilosophical   turn  of 
mind,  and  baving  diligently  attended  to  the  methods 
which  might  be  practicable  and  useful  in  the  cure  of 
stammering,  and  especially  in  teaching  deaf  and  dumb 
persons  to  speak,  he  made  this  the  employment  of  his 
life*     In  the  prosecution  of  so  Taluable  and  difficult  an 
undertaking,  be  was  very  successful  ^  and  several  of 
his  pnpih,  who  are  still  living,  bear  testimony  to  the 
ability  and  good  effect  of  his  instructions.     lie  mar- 
ried Sophia,  youngest  daughter  of  the  famous  Daniel 
Defoe,  who  brought  him  two  sons,  both  of  whom  be 
aerrived.     On  the  29th  of  Janusry  1740,  Mr  Baker 
wu  elected  a  fellow  of  the  Society  of  Antiquaries  ^ 
mad,  on  the  12th  of  March   following,   the  same  ho- 
ooar  was  conferred  upon  him  by  the  Royal  Society. 
In  17449  Sir  Godfrey's  Copley's  gold  medal  was  bestow- 
ed upon  him,  for  having,  by  his  microscopical  experi- 
ments on  the  crystallizations  and  configuration  of  sa- 
\ine  particles,  produced  the  most  extraordinary  disco- 
very during  that  year.      Having  led  a  very  useful  and 
honourable  life,  he  died  at  his  apartments  in  the  Strand 
on  the  25th  of  November  1774,  being  then  above  70 
years  of  age.      His  wife  had   been  dead  some  time 
before ;  and  he  only  left  one  gi*and8on,  William  Baker, 
who  wal  bom  February  17.  1763,  and  to  whom,  on 
bis  living  to  the  age  of  21,  he  bequeathed  the  bulk  of 
bis  fortune,  which  he  had  acquired  by  his  profession 
of  teaching  deaf  and  dumb  persons  to  speak.  ^  His 
furniture,  printed  books  (but  not  MSS.),  curiosities, 
and  collections  of  every  sort,  he  directed  should  be 
Sold,  which  was  accordingly  done.     His  fine  collection 
of  native  and  foreign  fossils,  petrifactions,  shells,  corals, 
vegetables,  ores,  &o.  with  some  antiquities  and  other 
curiosities,  were  sold  by  auction  March  13.  1775,  and 
tbe  nine  following  days.    He  was  buried,  as  be  desired, 
in  an  unexpensive  manner,   in  the  churchyard  of  St 
Mary-le-strand ;   within  which  church,  on    the   south 
wall,  he  ordered  a  small  tablet  to  be  erected  to  his 
memory.     ^*  An   inscription   for   it   (be   said)  would 
probably  be  found  among  his  papers ;  if  not,  he  hoped 
some  learned  friend  would  write  one  agreeable  to  truth." 
This  friendly  office,   however,   remaras  as  yet   to  be 
performed.     Mr  Baker  was  a  constant  and  useful  atr 
tendant  at  tbe  nieetings.of  the  Royal  and  Antiquarian 
Societies,   and  ia   both  was  frequently  chosen  one  of 
the  council.     He  was  peculiarly  attentive  to  all  the 
new  improvements  which  were  made  in  natural  science, 
and  very  solicitous  for  the  prosecution  of  them.     Se- 
veral of  his  communications  are  printed  in  the  Philo- 
sophical Transactions ;  and  besides  the  papers  written 
by  himself,  he  was  the  means,  by  his  extensive  corre- 
spondence,  of  conveying   to   the   society    the    intelli- 
gence and  observations  of  other  inqnisitive  and  philo- 
sophical men,  both  at  home  and  abroad.     The  Socie- 
ty for  the  encouragement  of  arts,  manufactures,  and 
commerce,  is  under  singular  obligations  to  our  worthy 
naturalist.     As  he  was  one  of  tbe  earliest  members  of 
it,  so  he  contributed  in  no  small  degree  to  its  rise  and 
establishment.     At  its  first  institution  he  officiated  for 
some  time  gratis  as  seci'^tary.     He  was  many  years 
chairman  of  the  committee  of  accounts ;  and  he  took 


an  active  part  in  tbe  general  deliberations  of  the  so-  Baker, 
ciety.  He  drew  up  a  short  account  of  the  original  of 
this  society,  and  of  the  concern  he  himself  had  in 
forming  it }  which  was  read  before  tbe  society  ot'  anti- 
quaries, and  would  be  a  pleasing  present  to  the  public. 
Mr  Baker  was  a  poetical  writer  in  the  early  part  of 
his  life.  His  Invocation  of  Health  got  abroad  with- 
out his  knowledge ;  but  was  reprinted  by  himsel/  in 
his  Onginai  Poems^  serious  and  humorous^  Part  I.  8vo. 
1725.  Part  II.  came  out  in  1726.  Among  these 
poems  are  some  tales  as  witty  and  as  loose  as  rrior^s. 
He  was  the  author  likewise  of  The  Universe^  a  poem 
'intended  to  restrain  the  pride  of  man  ;  which  has  bee  n 
several  times  reprinted.  His  account  of  the  water  po- 
lype, which  was  originally  published  in  the  Philosophi- 
cal Transactions,  was  afterwards  enlarged  into  a  sepa- 
rate treatise,  and  hath  gone  through  several  editions. 
But  his  principal  publications  are,  The  Microscope  made 
Easy^  and  Employment  for  the  Microscope.  The  first 
of  these,  which  was  originally  published  in  1742  or 
1743,  hath  gone  through  six  editions.  The  second 
edition  of  the  other,  which,  to  say  the  least  of  it,  is 
equally  pleasing  and  instructive,  appeared  in  1764. 
These  treatises,  and  especially  the  latter,  contain  the 
most  curious  and  important  of  the  observations  and 
experiments  which  Mr  Baker  either  laid  before  the 
Royal  Society  or  pablisbed  separately.  It  has  been 
said  of  Mr  Baker,  that  he  was  a  philosopher  in  little 
things.  If  it  was  intended  by  this  language  to  lessen 
his  reputation,  there  is  no  propriety  in  the  stricture* 
He  was  an  intelligent,  upright,  and  benevolent  man, 
much  respected  by  those  who  knew  him  best.  His 
friends  were  the  friends  of  science  and  virtue  :  and  iV 
will  always  be  remembered  by  his  contemporaries, 
that  no  one  was  more  ready  than  himself  to  assist 
those  with  whom  be  was  conversant  in  their  various  re- 
'  searches  and  endeavours  for  the  advancement  of  know- 
ledge and  the  benefit  of  society. 

Baker,  David  Erskine^  son  to' the  former,  was  a' 
young  man  of  genius  and  learning.  Having  been 
adopted  by  an  uncle,  who  was  a  silk-throwster  in  SpilaU 
fields,  he  succeeded  him  in  the  business  j  but  wanted 
the  prudence  and  attention  which  are  necessary  to  se- 
cure prosperity  in  trade.  He  married  the  daughter  of 
Mr  Clendon,  a  reverend  empiric.  Like  his  father,  he 
was  both  a  philosopher  and  a  poet;  and  wrote  several 
occasional  poems  in  the  periodical  collections,  some  of 
which  were  much  admired  at  the  time  \  but  so  violent 
was  bis  turn  for  dramatic  performance,  that  he  repeat- 
edly engaged  with  the  lowest  strolling  companies,  in 
spite  of  every  effort  of  his  father  to  reclaiip  him.  The 
public  was  indebted  to  him  for  *'  The  Companion  to 
the  Play>house,"  in  two  volumes,  1764,  I2m0|  a  work 
which,  though  imperfect,  had  considerable  merit,  and 
showed  that  he  possessed  a  very  extensive  knowledge  of ' 
our  dramatic  authors  \  and  which  has  since  (under  the 
title  of  "  Biographia  Dramatica")  been  considerably  ' 
improved  by  the  attention  of  a  gentleman  in  eveiy  re- 
spect well  qualified  for  the  undertaking. 

Baker,  a  person  whose  occupation  or  business  is  to 
bake  bread.     See  the  articles  Bakikg  and  Bread. 

The  learned  are  in  great  doubt  about  the  time  when 
baking  first  became  a  particular  profession,  and  bakers 
were  introduced.  It  is  however  generally  agreed,  that 
they  had  their  rise  in  the  east,  and  passed  from  Greece 
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Baker  ^o  ^^h  ^^^^  ^^^  "^^^  ^i^^  PyrrhoSi  about  the  year  of 
I        Rome  583.     Till  which  time  every  housewife  was  her 

^"^'"g*  ^  own  baker  j  for  the  word /}i><or,  which  we  find  in  Ro- 
man aotboni  before  that  time,  signified  a  person  who 
ground  or  pounded  the  grain  in  a  mill  or  mortar  to 
prepare  it  for  baking,  as  Varro  observes.  According 
to  Athenseus,  the  Cappadocians  were  the  most  ap- 
plauded bakers,  after  them  the  Lydians,  then  the 
X^bcenicians.— -To  the  foreign  bakers  brought  into 
Rome,  were  added  a  number  of  freedmen,  who  were 
incorporated  into  a  body,  or,  as  they  called  it,  a  college  i 
from  which  neither  they  nor  their  children  were  al- 
lowed to  withdraw*  They  held  their  eflects  in  com- 
mon, and  could  not  dispose  of  any  part  of  them.  Each 
bake-house  had  a  patronus,  who  had  the  superinten- 


manchets ;  which,  scotched  in  the  middle,  and  pricked  Bakn^ 
up  at  top,  to  give  room  to  rise,  are  baked  in  the  oven 
by  a  gentle  fire. — For  the  second,  sometimes  called 
cheat-bread  bakings  it  is  thus :  Some  leaven  (saved  from 
a  former  batch)  filled  with  salt,  laid  up  to  sour,  and  at 
length  dissolved  in  water,  is  strained  through  a  cloth 
into  a  hole  made  in  the  middle  of  the  heap  of  meal  in 
the  trough  ^  then  it  is  worked  with  some  of  the  flour 
into  a  moderate  consistence  \  this  is  covered  up  witb 
meal,  where  it  lies  all  night  $  and  in  the  morning  tha 
whole  heap  b  stirred  up,  and  mixed  with  a  little  wann^ 
water,  barm,  and  sa*U,  by  which  it  is  seasoned,  soft- 
ened, and  brought  to  an  even  leaven :  it  ia  then  knead- 
ed, moulded,  and  baked,  as  before. 

Method  ^raisifig  a  bushel  ofJUwr  with  a  tea-spoon^ 


dency  thereof  j  and  these  patroni  elected  one  out  of    ful  of  barm ;  bf^  James  Stone^  of  Ampori^  tis  Hampm 


their  number  each  year,  who  had  superintendence  over 
all  the  rest,  and  the  care  of  the  college.  Out  of  the 
body  of  the  bakers  every  now  and  then  one  was  ad- 
mitted among  the  senators.— To  preserve  honour  and 
honesty  in  the  college  of  bakers,  they  were  expressly 
prohibited  all  alliance  with  comedians  and  gladiators  \ 
each  had  his  shop  or  bake-house,  and  they  were  distri- 
buted into  fourteen  regions  of  the  city.  They  were 
excused  from  guardianships  and  other  oflBces,  which 
might  divert  them  from  their  employment.— By  our 
own  statutes,  bakers  are  declared  not  to  be  handicrafts. 
No  man  for  using  the  mysteries  or  sciences  of  baking, 
brewing,  surgery,  or  writing,  shall  be  interpreted  a 
handicraft.  The  bakers  were  a  brotherhood  in  Eng- 
land before  the  year  X155,  in  the  reign  of  King  Henry 
II.  though  the  white  baikers  were  not  incorporated  till 
1407,  by  King  Edward  III.  and  the  brown  bakers 
not  till  1621,  in  King  James  L^s  time.  Their  hall 
is  in  Harp-lane,  Thames-street ;  and  their  court-day  on 
the  first  Monday  of  the  month.— -They  make  the  19th 
company  \  and  consist  of  a  warden,  4  masters,  30  as- 
sistants, and  140  men  on  the  livery,  besides  the  com- 
monalty.—The  French  had  formerly  a  great  baker, 
grand  pattetier  de  France^  who  had  the  superinten- 
dency  of  all  the  bakers  of  Paris.  But  since  the  begin- 
ning of  this  century,  they  have  been  put  under  the 
jurisdiction  of  the  lieutenant-general  de  police.  In  some 
provinces  of  France,  the  lord  is  the  only  baker  in  his 
seigneury  \  keeping  a  public  oven,  to  which  all  the 
tenants  are  obliged  to  bring  their  bread.  This  right 
is  taX\%AJumagium^  otjumaticutn^  and  makes  part  of 
the  bannalite, 

BAKE  WELL,  a  pretty  large  town  of  Derbyshire 
in  England,  seated  on  the  river  Wye,  on  the  north 
side  of  the  Peak..  It  has  a  considerable  trade  in  lead. 
W.  Long.  2.  30.  N.  Lat.  55.  15. 
.  Baking,  the  art  of  preparing  bread,  or  reducing 
meals  of  any  kind,  whether  simple  or  compound,  inta 
bread*    See  the  article  Brilaq. 

The  various  forms  of  baking  among  us  may  be  re- 
duced into  two^  the  one  for  unleavened,  the  other  for 
leavened  bread.  For  the  first  the  chief  is  manchet- 
baking  j  and  the  process  whereof  is  as  follows :  The 
aiealf  ground  and  boulted,  is  put  into  a  trough  y  and  to 
every  bushel  are  poured  in  about  three  pints  of  warm 
ale,  with  barm  and  salt  to  season  it.  This  is  kneaded 
well  together  with  the  hands  through  the  brake  ^  or, 
for  want  thereof,  with  the  feet,  through  a  cloth  ^  after 
wfaichi  having  lain  an  hour  to  swelli  it  is  moulded  inta 
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^Afir^.— -Suppose  you  want  to  bake  a  bushel  of  flour, 
and  have  but  one  tea-spoonful  of  barm.*— Put  your, 
flour  into  your  kneading-trough  or  trendle;  then  taka 
about  three  quarters  of  a  pint  of  warm  water,  and  take 
the  tea-spoonful  of  thick  steady  barm  and  put  it  inte 
the  water ;  stir  it  until  it  is  thoroughly  mixed  with  tht 
water :  then  make  a  hole  in  the  middle  of  the  flour  larga^ 
enough  to  contain  two  gallons  of  water ;  pour  in  you> 
small  quantity  >  'then  take  a  stick  about  two  feet  long, 
(which  you  may  keep  for  that  purpose),  and  stir  ia* 
some  of  the  flour,  until  it  is  as  thick  as  you  would  noaka  - 
batter  for  a  pudding  ;  then  strew  some  of  the  dry  flour 
over  it,  and  go  about  your  usual  business  for 'about  an 
hour :  then  take  about  a  quart  of  warm  water  more, . 
and  pour  in  j  for  in  one  hour  you  will  find  that  small 
quantity  raised  so,  that  it  will  break  through  the  diy 
flour  which  you  shook  over  it^  and  .when  you  have 
poured  in  the  quart  of  warm  water,  take  your  stick  at 
before,  and  stir  in  some  more  flour,  until  it  is  as  thick 
as  before  \  then  shake  some  more  dry  flour  over  it,  and 
leave  it  for  two  hours  more,  and  then  you  will  find  it 
rise  and  break  through  the  dry  flour  again }  then  yoa 
may  add  three  quarts  or  a  gallon  of  water  more,  and 
stir  in  the  flour  and  make  it  as  thick  aa  at  first,  and« 
cover  it  with  dry  flour  again  ^  in  about  three  or  four 
hours  more  you  may  mix  up  your  dough,  and  then 
cover  it  up  warm  j  and  in  four  or  five  hours  more  yon 
may  put  itjnto  the  oven,  and  jou  will  have  as  light 
bread  as  though  you  had  put  a  pint  of  barm.  It  doea 
not  take  above  a  quarter  of  an  hour  more  tine  than 
the  usual  way  of  baking,  for  there  is  no  time  lost  but 
that  of  adding  water  three  or  four  times. 

The  author  of  this  inethod  assures  us,  that  he  con- 
stantly hakes  this  way  in  the  morning  about  six  or  seven 
oVlock,  puts  the  flour  out,  and  puts  this  small  quantity 
of  barm  into  the  before- mentioned  quantity  of  water,  in 
an  hour's  time  some  more,  in  two  hours  more  a  greater 
quantity,  about  noon  makes  up  the  dough,  and  about 
six  in  the  evening  it  is  put  into  the  oven,  and  he  has 
always  good  bread,  never  heavy  nor  bitter. 

When  you  find,  he  says,  your  body  of  flour  spunged 
large  enough,  before  you  put  in  the  rest  of  your  water, 
you  should,  with  both  your  hands,  mix  that  which  is 
spunged  aad  the  dry  flour  altogether,,  and  then  add  the 
remainder  of  warm  water,  and  your  dough  will  rise-  the 
better  and  easier. 

The  reason  he  assigns  why  people  make  heavy  bread- 
is,  not  because  they  have  not  barm  enough,  but  be-^ 
cause  they  do  not  know  that  barm  ia  the  same  to  floor 
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ng  as  fire  is  to  fael  ^  that  as  a  spark  of  fire  will  kindle  s 
large  body  bj  only  blowing  of  it  up,  so  wiU^  a  thimble- 
ta»  foil  of  barm,  by  adding  of  warm  water,  raise  or  spiinge 
"^  any  body  of  floar ;  for  warm  water  gives  fresh  life  to 
to  that  whieh  is  before  at  work  \  so  that  the  reason  of 
making  bread  heavy  is,  because  the  body  sponged  is 
0ot  large  enough,  but  was  made  op  and  put  into  the 
oven  before  it  was  ripe. 

.  In  regard  to  the  diflPerence  of  seasons,  he  prescribes^ 
that  in  the  summer  you  should  put  your  water  blood- 
warm  \  and  in  winter,  in  cold  frosty  weather,  as  warm 
M  you  can  bear  your  hand  in  it  without  making  it 
smart  \  being  sure  you  cover  op  your  dough  very  warm 
in  the  winter,  and  your  covering  of  it  with  dry  flour 
•very  time  you  add  warm  water,  will  keep  in  the  heat ; 
when  you  have  added  six  or  eight  quarts  of  warm  wa- 
ter, as  before  mentioned,  in  sach  a  gradual  waj,  yon 
will  find  all  the  body  of  flour  which  is  mixed  with  the 
warm  water,  by  virtue  of  that  one  tea-spoonful  of  barm, 
brought  into  great  agitation,  waxing  or  fermenting} 
for  it  is  to^tbe  flour  what  the  spirit  is  to  the  body.  See 
Baking,  Sufflemekt. 

BAKOU,  or  Baku,  a  town  of  Persia,  in  the  pro- 


Pethor  upon  the  Euphrates,  whose  practices  with  Ba-  Ba]at»« 
Tak  king  of  the  Moabites  are  recorded  in  the  book  of 
Numbers,  chap.  xxii.  It  is  a  question  mach  debated 
among  divines,  whether  Balaam  was  a  true  prophet  of 
God,  or  no  more  than  a  magician  or  fortune 'teller. 
The  Jews  indeed  are  generally  of  opinion,  that  he  wa» 
ja  busy  and  pretending  astrologer,  who,  observing  when 
aaen  were  under  a  bad  aspect  of  the  stars,  pronounced 
a  corse  upon  them  ^  which  sometimes  coming  to  pass^ 
gained  him  in  some  neighbouring  nations  a  reputation 
in  his  way.  Several  of  the  ancient  fathers  suppose  him 
to  be  no  more  than  a  common  soothsayer,  who-nnder- 
took  to  tell  future  events,  and  discover  secrets,  and  by 
no  very  justifiable  arts.  Origen  will  needs  have  it,, 
that  he  was  no  prophet,  but  only  one  of  the  devirs 
sorcerers,  and  that  of  him  be  went  to  inquire  \  but  that 
God  was  pleased  to  prevent  him,  and  put  what  answer»-^ 
he  pleased  into  his  month.  It  cannot  be  dented,  how- 
ever, that  the  scripture  expressly  calls  him  a  prophef 
(Pet.  ii.  5,) ;  and  therefore  some  later  writers  have' 
imagined  that  he  had  once  been  a-  good  man  and  troe 
prophet,  till  loving  the  warn  of  iniquity,  and*  prosti*  • 
tilting  the  honour  of  his  office  to  covetousness,  be  apo* 


▼ince  of  Shirvan,  situated  at  the  extremity  of  the  gulf    statized  from  God,  and  betaking  himself  to  idolatrous 


of  Gfailan  on  the  Caspian  sea.    It  is  esteemed  the  most' 
commodions  haven  in  this  sea,  as  vessels  may  there  ride* 
securely  at  anchor  in  seven  fathom  water;  but  the 
number  of  shoals,  islands^  and  sand-banks,  render  the 
entrance  in  some  places  extremely  difficult  and  danger- 
ous, particularly  to  the  Russians,  who  are  not  very  ex- 
pert sailors.     Baku  is  a*  fortress -surrounded  witb  high 
brick  walls  \  its  inhabitants,  like  those  of  Derbent,  are 
Persians,  Tartars,  and  a  few  Armenian   merchants. 
The  principal  articles  of  exportation  which  support  the 
trade  of  this  place  are  naphtha,  and  the  finest  rock  salt, 
of  both  which  there  are  mines  on  the  east  side  of  the 
bay.     The  inhabitants  cultivate  saffron  and  the  cotton 
tree,  but  not  to  any  considerable  advantage.   The  trade 
of  Baku,  though  more  valuable  than  that  of  Derbent, 
is  still  inconsiderable,  and  chiefly  carried  on  with  Sha- 
makee,  from  whence  it  draws  raw  silk  and  silken  stuffs. 
A  Russian  consul  is  resident  at  this  place.     In  1777 
Baku  belonged  to  Melik-Mehmed,  who  was  tributary 
to  Feth  Ali  khan  of  Kuba :  the  latter  possessed  the 
whole  province  of  Shirvan,  and  was  the  most  powerful 
prince,  next  to  the  khan  of  Gbilan,  upon  the  Coast  of 
the  Caspian.     Before  we  quit  the  province  of  Shirvan, 
it  may  not  be  improper  to  mention  its  capital,  the  in- 
land town  of  Sbamakee,  which  is  only  66  nnles  from 
Baku,  and  supplies  that  port  with  raw  silk  and  silken 
stuffs.     It  owed  its  former  eommercial  importance  to 
the  silk  which  is  cultivated  in  the  neighbouring  di- 
strict ;  this  rich  production  still  preserves  the  town  from 
ruin  ;  though  its  traffic  is  greatlv  reduced  by  the  ex- 
orbitant exactions  of  the  khan,  of  Kuba.    Formerly  the 
Russians  had  a  factory  at  this  place ;  and  it  was  also 
crowded  with  Turkish  and  Greek  merchants ;  but  at 
present  there  are  only  a  few  Armenian  and  Indian 
traders.     HThe  inhabitants  manufacture  silk  and  cotton 
stnffs,  but  far  inferior  to  those  made  at  this  place  in  the 
beginning  of  the  present  century.     The  silk  of  this 
province  is  exported  into  the  interior  part  of  Persia, 
Turkey,  Georgia,  and  Russia.     £.  Long.  51.  30.  N. 
Lat.  40.  20. 
BALAAM,  a  prophet  and  diviner  of  the  city  of 


practices,  fell  under  the  delusion  of  the  devil,  of  whom 
he  learned  all  his  magical  enchantments,  though  at 
this  juncture,  when  the  preservation  of  his  people  was 
concerned,  it  might  be  consistent  with  God^s  wisdont 
to  appear-  to  him,  and  vouchsafe  his  revelations.     As 
to  what  passed  between  him  and  his  ass,  when  that  ani- 
mal was  miracnlooslr  enabled  to.  speak  to  its  master, 
commentators  are  divided  in  their  opinions  concerning: 
this  fiict,  whether  it  really  and  literally  happened  as  > 
Moses  relates  it ;  or  whether  it  be  an  allegory  only,  or 
the  mere  imagination  or  vision  of  Balaam.    This  in- 
deed is  80  wonderful  an  instance,  that  several  of  the 
Jewish  doctors,  who  upon  other  occasions  are  fond 
enough  of  miracles,  seem  as  if  they  would  hardly  be 
induced  to  assent  to  this.     Philo,  in  his  Life  of  Moses^  . 
passes  it  over  in  silence ;  and  Maimonides  pretends  that  - 
it  happened  to  Balaam  in  a  prophetic  vision  only.    But 
St  Peter  (a  Pet.  ii.  16.)  speaka  of  this  fact  as  literal 
and  certain,  and  so*  all  interpreters  ^plain  it.     St  Au- 
stin, who  understands  it  exactly  according  to  the  letter, . 
finds  nothing  in  the  whole  account  more  surprising  than  -. 
the  stupidity  of'  Balaam,  who  heard  his  ass  speak  to  • 
him,  and  answered  it  as  if  he  talked  with  a  reasonable 
person.     He  is  of  opinion,  that  this  diviner  was  accu- 
stomed to  prodigies  like  this,  or  that  he  was  strangely  ; 
blinded  by  his  avarice  not  to  be  stopped  by  an  event 
of  so  extraordinary  a  nature.     Le  Clerc  thinks,  that 
Balaam  might  probably^  have  imbibed  the  doctrine  of  ' 
transmigration  of  sonls,  which  was  certainly  very  com- 
mon in  the  east ;  and  firora  thence  he  might  be*  the  less 
astonished  at  hearing  a^  brute  speaks     And  Dr  Patrick  : 
thinks  that  Balaam  was  in  suck  a  rage  and  fury  at  the 
supposed  perverseness  of  his  beast  crushing  his  foot,  that  ^ 
for  the  present  he  con\6l  think  of  nothing  else  y  though 
the  conciseness  of  Moseses  relation,  who  most  be  pre- 
sumed to  have  omitted  many  circumstances,  which  if 
rightly  known  would  dispel  this  and  many  more^  diffi- 
culties that  may  be  imagined  iir  this  transaetieo,  does  ^ 
certainly  furnish  us  with  a  better  and^more  satisfactorv 
answer.     St  Austin  is  of  opinion,  that  God  had  not  gi- 
ven the.a88  a  seasonable  soul}  bat  permitted  it  to  pro— 
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^al*Am  ttoonce  certain  words,  in  order  to  reprove   the  pro* 
II        phet^s  covetoasness.   Gregory  of  Nyssa  Beems  to  think 
Bn\igM  that  the  ass  did  not  utter  any  word  articulately  or  di- 
Mountaim.  gtin^tiy .  b^t  ^1,^1,  having  brayed  as  usual,  the  diviner, 
whose  practice  it  bad  been  to  draw  presages  from  the 
cries  of  beasts  and  singing  of  birds,  compxehended  easily 
the  ass^s  meaning  by  its  noise  ^  Moses,  designing  to  ri- 
dicule this  superstitious  art  of  augurs  and  soothsayers, 
as  if  the  ass  really  spoke  in  words  articulate*  . 

We  must  own,  says  Calmet,  that  this  is  a  miraculous 
fact  related  by  an  inspired  writer,  whose  authority  we 
are  not  allowed  to  call  in  question  in  the  least  particu- 
lar :  but  we  should  study  such  ways  of  explaining  it  aa 
are  most  conformable  to  reason,  and  roost  proper  to  solve 
the  diffipuUies  of  it,  without  attacking  the  truth  of  the 
history.  Now  it  is  very  possible  for  God  to  make  an  ass 
speak  articulately  j  it  is  indeed  miraculous,  and  above 
the  ordinary  faculty  of  Jlhis  animal,  but  not  against  the 
laws  of  nature. 

BALAD AN,  the  scripture  name  for  a  king  of  Ba- 
bylon (Is.  xxxix.  I.  2  Kings  xx.  IZ.)*  called  by  pro- 
fane authors  Belesus^  or  Belesis^  Nabonassar^  or  i^any^ 
brus,  Baladan  at  5rst  was  no  more  than  governor  of 
Babylon }  but  entering  into  a  confederacy  with  Ar* 
baces  governor  of  Media,  and  rebelling  against  Sarda- 
oapalus  king  of  Assyria,  these  two  generals  marched 
against  him  with  an  army  of  400,000  men,  and  were 
beat  in  three  diflferent  battles.  But  the  Bactrians  de- 
serting the  king,  and  coming  over  to  Baladan  and  Ar- 
baces,  the  rebels  attacked  the  enemy  in  the  night,  and 
made  themselves  masters  of  his  camp.  Afler  this  mis- 
fortune, Sardanapalus  retreated  to  Nineveh,  and  left 
the  command  of  his  army  to  his  brother-in-law  Sala- 
menes.  The  conspirators  attacked  Salamenes,  and  de- 
feated him  in  two  great  battles  ;  after  which  they  laid 
siege  to  Nineveh.  Sardanapalus  sustained  the  siege  for. 
three  years ;  but  the  Tigris,  in  the  third  year,  over- 
'flowing  its  banks,  beat  down  20  furlongs  of  the  walls; 
whereupon  the  conspirators  entered  the  city  and  took 
possession  of  it,  after  Sardanapalus  had  burnt  himself 
and  all  his  most  valuable  effects  upon  a  funeral  pile 
erected  for  that  purpose  in  his  palace.  Baladan  was 
.  acknowledged  king  of  Babylon  as  Arbaces  was  of 
Media,  fierodach- baladan,  who  sent  ambassadors  to 
Hezekiah  (2  Kings  xx.),  was  the  son  of  Baladan. 

BALA,  a  town  of  Merionethshire  in  Wales.  W. 
I'ong.  3.  37.  N.  Lat.  52.  54. 

BAL^NA,  or  Whale,     See  Cetologt  Index. 

BALA  GATE,  a  province  of  Hindostan,  and  the 
largest  of  the  three  that  compose  the  kingdom  of 
Dekkan.  It  has  Kandish  and  Barar  ^0  the  north, 
Tellinga  to  the  east,  Baglana  with  part  of  Guzerat  to 
the  west,  and  Visiapour  to  the  south.  It  is  a  fruit- 
ful and  pleasant  country,  abounding  with  cotton  and 
sugar.  Here  they  have  sheep  without  horns  j  but  so 
strong,  that  when  bridled  and  saddled  they  will  carry 
boys  of  ten  years  of  age.  Its  present  capital  is  Au- 
rengabad,  but  formerly  was  Do wlet-Abad  )  .and  from 
the  latter  the  whole  province  is  sometimes  caUed  Doto- 
iet'Abad, 

Balaqate  Mountains^  a  chain  of  mountains  which 
divides  the  coast  of  Malabar  from  that  of  Coromandel, 
running  almost  the  whole  length  of  the  peninsula  on 
this  side  the  Ganges.  Some  parts  of  them  are  covered 
with  fine  red  e^tb,  which  is  blown  by  the  strong  west 


winds  as  far  as  the  island  of  Ceylon  \  and  when  the  BilMii 
rays  of  the  sun  are  reflected  from   these  mountains,  Mouatiai 
they  seem  to  be  all  on  fire.     They  make  surprising  al-       | 
terations  in  the  seasons ;  for  on  the  north  aide  of  Cape,^*^- 
Coraorin,  it   is  winter  in  May,  June,  July,  August, 
and  September,  in  which  months  it  is  summer  on  the 
sooth  side  of  the  cape  \  on  one  side  there  are  continual 
tempests,  thunder,  and  lightning,  while  the  other  enjoys 
a  constant  serenity.     When  black  clouds  are  gathered 
about  the  mountains,  they  are  followed  by  sudden  raio^ 
which  causes  the  overflowing  of  the  rivers,  and  chokea 
them  up  with  sand,  insomuch  that  they  are  unnavigable, 
for  some  time  afterwards.     The  buildings  and  clothes 
of  the  inhabitants  are  scarcely  suflicient  to  defend  them 
from  the  weather.     They  live  upon  rice,  milk,  roots, 
and  herbs,  with  very  little  meat }  they  have  likewise  a 
sort  of  small  arrack,  but  are  never  given  to  dmnken- 
ness  ;  nor  do  they  import  foreign  vices,  for  they  never 
travel  abroad. 

BALAGNIA,  a  town  of  Muscovy,  in  the  province 
of  Saratow,  seated  on  the  Wdlga.  £.  Xiong.  45.  5. 
N.  Lat.  50.  36. 

BALAGUER,  a  city  of  Catalonia  in  Spain,  seated 
on  the  north-  bank  of  the  river  Segra,  at  the  foot  of  a 
high  mountain,  on  which  there  was  formerly  a  fortress: 
E.  Long.  o.  48.  N.  Lat.  41.  38. 

BALAMBUAN,  or  Padambuak,  a  strong  town 
of  Asia,  in  the  Indies,  on  the  east  end  of  the  island  of 
Java,  and  capital  of  a  territory  of  the  same  name,  £. 
Long.  114.  10.  S.  Lat.  7.  50. 

BALANCE,  one  of  the  six  simple  powers,  in  me- 
chanics, principally  used  in  determining  the  equality  or 
difference  of  weights  in  heavy  bodies,  and  consequent- 
ly their  masses  or  quantities  of  matter. 

The  balance  is  of  two  kinds :  the  ancient  and  the 
modern.  The  ancient  or  Roman,  called  also  the  «to- 
tera  Romano^  or  steel-yard,  consista  of  a  lever  or  beam, 
moveable  on  a  centre,  and  suspended  near  one  of  its 
extremities :  the  bodies  to  be  weighed  are  applied  on 
one  side  of  the  centre  \  and  their  weight  is  shewn  by 
the  division  marked  on  the  beam,  where  the  weight, 
which  is  moveable  along  the  lever,  keeps  the  steel-yard 
in  equilibrio.  This  balance  is  still  frequently  used  in 
wei|(hing  heavy  bodies. 

The  modern  balance  now  generally  used  consists  of 
a  lever  or  beam  suspended  exactly  in  the  middle,  ha- 
ving scales  or  basons  hung  to  each  extremity.  The  lever 
is  called  the  jugum  or  beam ,-  and  the  two  moieties 
thereof  on  each  side  the  axis,  the  brackia  or  omu. 
The  line  on  which  the  beam  turns,  or  which  divides 
its  brachia,  is  called  the  axis;  and  when  considered 
with  regard  to  the  length  of  the  brachia,  is  esteemed 
a  point  only,  and  called  the  centre  of  the  balance  )  the 
handle  whereby  it  is  held,  or  by  which  the  whole  ap- 
paratus is  suspended,  is  called  trutina;  and  the  slender 
part  perpendicular  to  the  beam,  whereby  either  the 
equilibrium  or  preponderancy  of  bodies  is  indicated,  is 
called  the  tongue  of  the  balance.  Thus  in  fig.  I.  Plate 
LXXXIV.  a  ^  is  the  beam,  divided  into  two  equal 
brachia  or  arms  by  the  white  spot  in  the  centre,  which 
is  the  axis  or  centre  of  the  balance,  and  c  is  the  tongue. 
The  trutina,  on  which  the  axis  is  suspended,  is  not  re- 
presented in  this  figure,  in  order  to  render  the  other 
parts  more  conspicuous. 

It  follows,  from  what  has  been  observed,  therefore, 

that 
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e«  thmt  m  the  Roman  balance,  the  weight  used  for  a  coun- 
'^  terpoine  is  the  same,  but  the  point  of  application  varies; 
in  the  common  balance  the  counterpoise  is  various,  and 
the  point  of  application  the  same.  The  principle  on 
which  each  is  founded,  may  be  very  easily  understood 
from  the  following  observations,  and  the  general  pro- 
perties of  the  lever.     See  Lever. 

The  beam  AB  (fig.  2.),  is  a  Jever  of  the  first  kind ; 
bot  instead  of  resting  on  a  fulcrum,  is  suspended  by 
something  fastened  to  its  centre  of  motion :  consequent- 
ly the  mechanism  of  the  balance  depends  on  the  same 
theorems  as  the  lever. 

Hence  as  the  quantity  of  matter  in  a  known  weight  is 
to  Its  distance  from  the  centre  of  motion,  so  is  the  di- 
stance of  the  unknown  weight  to  its  quantity  of  mat- 
ter. Hence  the  nature  and  use  of  the  steel-yard  is 
easily  known.  Let  AB  (fig.  2.)  represent  an  in- 
etmment  of  this  kind ;  a,  the  trucina,  or  handle  on 
which  the  beam  turns  >  Ar,  a  ring  on  which  the  balance 
mar  be  suspended' on  a  nail  or  book;^  the  hook  on 
which  the  body  to  be  weighed  is  hung ;  r,  a  collar 
or  guard  by  which  the  hook /* is  fastened  to  the  beam  \ 
g^  a  moveable  collar  }  A,  a  swivel  \  t\  the  counterpoise. 
From  what  has  been  said  it  evidently  follows,  that  if 
the  body  to  be  weighed  is  fastened  to  the  hook  J\  and 
the  whole  suspended  by  the  ring  Ar,  the  division  on  which 
the  counterpoise  is  placed  to  maintain  an  equilibrium 
in  the  balance,  will  show  the  weight  of  the  body  re- 
quired \  provided  the  weight  of  the  counterpoise  f  be 
known,  and  the  large  divisions,  i,  2,  3,  &c.  be  equal 
to  the  distance  between  the  centre  of  the  balance  and 
the  screw  which  fastens  the  guard  c  to  the  shorter  arm, 
of  the  balance.  It  will  also  be  necessary  that  the  steel- 
yard itself,  with  its  whole  apparatus,  exclusive  of  the 
counterpoise,  be  t'n  equtlibrio^  when  suspended  on  the 
ring  k.  If  the  body  to  be  weighed  be  heavier  than  the 
divisions  on  the  longer  arm  will  indicate,  the  balance 
is  turned  the  lower  side  upwards,  and  suspended  on  the 
other  ring  b;  by  which  means  the  divisions  become 
shorter,  because  the  distance  between  the  trutina  d^  and 
the  screw  on  which  the  guard  c  moves,  is  less  :  the  di- 
visions in  the  figure  on  this  side  extending  to  17, 
whereas  they  extend  only  to  6  on  the  other.  It  will 
be  annecessai7  perhaps  to  observe,  that  the  same  pre- 
caution, with  regard  to  the  centre  of  gravity  when  the 
balance  is  suspended,  is  also  necessary  when  this  side  of 
the  balance  is  used,  as  we  before  mentioned  with  re- 
gard to  the  other. 

We  have  already  observed,  that  in  the  common 
scales  the  two  hracbia  er  arms  of  the  balance,  ef^  e  g^ 
fig.  3.  are  equal  to  each  other,  and  consequently  equal 
weights  placed  in  the  scales  //,  d^  will  be  in  equtlibrio^ 
when  the  balance  is  suspended  on  its  centre  ^,  a-^  in  the 
figure,  where  the  ring  at  the  extremity  of  the  trutina 
is  hung  on  the  tapering  rod  a  b^  fixed  in  the  foot  or 
basis  c. 

The  Deceitful  Balance^  or  that  which  cheats  by  the 
inequality  of  itl  brachia,  is  founded  on  the  same  prin- 
ciple as  the  steel -yard.  Let  there  be,  for  example,  a 
balance  so  constructed,  that  both  the  brachia  with  tlieir 
scales  shall  equiponderate,  but  that  the  length  of  the 
onearmshi^ll  be  to  that  of  the  other  as  10  to  9.  In 
this  case,  a  weight  of  nine  pounds  put  into  the  longest 
arm,  will  counterpoise  one  of  ten  pounds  put  into  the 
shorter  one :  hot  the  cheat  is  immediately  discovered . 


by  shifting  the  weight  from  one  scale  to  the  other  }  in   Balance, 
which  case,  the  balance  will  no  longer  remain  tn  equi- 
librio* 

Assay- Balance^  a  very  nice  balance  used  in  docima- 
stical  operations,  to  determine  exactly  the  weight  of 
minute  bodies  j  see  fig.  4.  This  balance  should  be 
made  of  the  best  steel,  and  of  the  hardest  kind;  because 
that  metal  is  not  so  easily  spoiled  with  rust  as  iron  \ 
and  it  is  more  apt  than  any  other  to  take  a  perfect  po» 
lihh,  which  at  the  same  time  prevents  the  rust. 

The  structure  of  the  a^sayer^s  scale  is  little  different 
from  that  of  common  scales,  otherwise  than  by  ittf 
nicety  and  smallness.  The  longer  the  beam  of  it  is, 
the  more  exact  may  the  weight  of  a  body  be  found  \ 
however,  10  or  12  inches  are  sufficient  length.  Let 
the  thickness  of  it  be  so  little,  that  two  drachms  may 
hardly  be  hung  at  either  of  its  extremities  without  its 
bending  ;  for  the  largest  weight  put  upon  it  seldom  ex- 
ceeds one  drachm.  The  whole  surface  of  this  beam  must 
be  altogether  without  ornaments,  which  only  increase 
the  weight  and  gather  dust,  &c.  The  beam  is  suspended 
in  a  fork,  the  two  legs  of  which  are  steel  springs  joined 
at  top,  but  kept  together  below  with  a  brass  pliant 
clasp,  parallel,  and  two  lines  and  a  half  distant  from 
each  other.  This  clasp  being  taken  off,  and  the  legs 
of  the  fork  being  stretched  out,  the  axis  of  the  beam 
mav  be  put  into  two  holes  msde  for  that  purpose  at  the 
enos  of  the  legs,  or  be  taken  away  from  them.  Let  a 
very  sharp  needle  be  fixed  in  the  head  of  the  fork,  stand- 
ing perpendicularly  downwards,  if  the  fork  is  suspended, 
and  so  long,  as  that  it  may  almost  touch  the  top  of  the 
tongue  of  the  beam  put  into  the  fork  when  in  equi- 
librio.  This  needle  is  the  mark  of  the  equilibrium  ^ 
and  that  the  artist  nAay  be  able  to  observe  this,  the 
legs  of  the  fork  must  be  broader  in  that  place,  and  have 
an  opening  two  or  three  lines  wide>  this  fork  may 
be  adorned  at  pleasure,  provided  the  motion  of  the  ba- 
lance is  not  hindered  by  such  ornaments  :  then  take  two 
scitles  made  of  thin  plate  of  silver,  one  inch  and  a  half 
in  diameter,  hanging  on  three  small  silk  strings,  almost 
as  long  as  the  beam,  tied  together  at  top,  with  a  silver 
hook  in  form  of  an  S,  and  hang  them  to  the  extremities 
of  the  beam:  a  smaller  silver  dish  or  blued  steel,  some- 
what less  than  one  inch  in  diameter,  belongs  to  each 
of  these  scales.  You  first  put  into  these  dishes,  with  a 
pair  of  pincers,  the  bodies  to  be  weighed,  or  with  a 
spoon  or  a  small  shovel,  when  they  are  pounded,  and 
then  you  put  them  into  the  scales  j  therefore  the  small 
dishes  must  be  perfectly  equal  in  weight.  We  use  them, 
that  bodies  may  be  more  conveniently  put  into  and 
taken  out  of  the  scales,  and  that  these  which  are  vastly 
thin  may  not  be  bent  or  soiled,  and  thence  rendered 
false  by  wiping. 

This  balance  is  suspended  on  a  moveable  brass  or 
copper  support,  which  consists  of  a  pedestal,  and  of  a 
column  set  upou  it  about  20  inches  high,  at  the  top 
of  which  comes  out  at  right  angles  an  arm  one  inch 
long.  At  the  extremity  of  this  arm,  put  a  small  pul- 
ley three  lines  in  diameter,  another  at  the  top  of  the 
column,  and  a  third  near  the  bottom  of  it  \  all  which 
pulleys  must  turn  very  easily  on  their  axes.  At  the  di- 
stance of  one  inch  and  a  half  below  the  upper  arm,  let 
another  arm  one  inch  and  a  half  long  come  out  of  the 
column  at  right  angles,  having  a  hole  through  it  two  . 
lines  long,  a  quarter  of  a  line  broad,  and  placed  per-^ 
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^Baltace.  pendicularlj  below  the  pnlley  of  the  upper  arm,  to  re- 
ceive a  small  plate,  one  inch  and  a  half  long }  and  of 
such  hreadth  and  thickness,  as  that  it  may  freely  move 
43p  and  down,  and  yet  not  have  too  much  play  within 
the  hole.  This  plate  most  also  have  a  small  hook  at 
each  extremity* 

And  as  such  a  balance  will  hardly  stand  still  in  the 
'Open  air,  and  becomes  false  when  soiled  with  dust, 
•it  most  be  pot,  together  with  its  support,  into  a 
-small  case  as  represented  in  fig.  4.  having  glasses,  a, 
o,  a,  at  top,  and  all  round  it,  that  you  may  see  what  is 
within. 

Manner  of  using  the  Assay-BALAKCS^'^'Ptaa  a  silk 
string  over  the  three  pulleys  of  the  support,  and  tie  it 
At  its  upper  extremitv  to  the  small  hook  introduced 
into  the  hole  of  the  inferior  arm  >  then  put  the  sup- 
,port  in  the  middle  of  the  small  case,  and  pass  the  other 
extremity  of  the  silk  string  below,  through  a  hole  bo- 
red in  the  middle  of  the  lower  part  of  the  frame,  con- 
taioing  the  window  in  the  fore-part  of  the  case,  and 
fasten  it  to  a  small  weight  of  u  cubic  form.  Suspend 
the  fork  of  the  balance  on  the  inferior  hook  of  the 
plate.  Bj  this  means  if  you  move  backwards  and 
forwards  the  weight  fastened  to  the  string,  placed  upon 
the  top  of  the  drawer  jutting  out  beyond  the  fore-part 
of  the  case,  the  balance  wiuiin  is  either  lifted  up  or 
let  down.  But  you  must  put  the  bodies  to  be  weigh- 
ed, and  the  weights  themselves,  into  the  small  silver 
dishes ;  and  these,  when  loaded,  into  the  scales,  through 
the  side-windows,  which  must  be  opened  for  that  pur- 
jiose.  When  anything  is  to  be  added  or  taken  out 
of  them,  you  do  it  with  the  small  pincers  j  or,  if  it  is 
powder^  with  the  small  shovel  or  spoon  :  but  you  must 
Jet  the  balance  down  every  time  any  thing  is  to  be  ad- 
ded or  taken  away,  that  the  scales  may  rest  upon  the 
bottom  of  the  case;  and  shut  the  windows  before  the 
balance  IS  lifted  up  again,  especially  if  the  air  is  not 
perfectly  calm. 

Hydrostatic  Balavcm^  an  instrument  contrived. to 
determine  accurately  the  specific  gravity  of  both  solid 
and  fluid  bodies.  It  is  constructed  in  various  forms ; 
but  we  shall  content  ourselves  here  with  describing  that 
which  appears  of  all  others  the  most  accurate. 

VCG  (fig.  5.)  is  the  stand  or  pillar  of  this  hydro- 
•taUc  balance,  which  is  to  be  fixed  in  a  table.  From 
the  top  A  hangs,  by  two  silk  strings,  the  horizontal 
bar  BB,  from  which  is  suspended,  by  a  ring  t,  the 
fine  beam  of  a  balance  h;  which  is  prevented  from  de- 
scending too  low  on  either  side  by  the  gently  springing 
piece  txym^  fixed  on  the  support  M.  The  harness  is 
annulated  at  0,  to  show  distinctly  the  perpendicular 
position  of  the  examen,  by  the  small  pointed  index  fixed 
above  it. 

The  strings  by  which  the  lutlance  is  suspended,  pas- 
sing over  two  pulleys,  one  on  each  side  the  piece  at 
A,  go  down  to. the  bottom  on  the  other  side,  and  are 
bung  over  the  hook  atv;  which  hook,  by  means  «f 
a  screw  P,  is  moveable  about  one  inch  and  a  quar- 
ter, backward, and  forward,  and  therefore  the  balance 
may  be;rai8ed  cr  depressed  so  much.  But  if  a  greater 
elevation- or  depression  be  required,  the  sliding  piece 
'8,  which  carries  the  screw  P,  is  readily  moved  to  any 
part  of  the  square  brass  rod  VK,  and  fixed  by  means 
4>f  a  screw. 

The  motion  of  the  balance  being  thus  adjusted, 


the  rest  of  the  apparatus  is  as  follows.  HH  is  a  small 
board,  fixed  npon  the  piece  D,  under  the  scales  d  and 
«,  and  is  moveable  up  and  down  in  a  low  slit  in  the 
.  pillar  above  C,  and  fastened  at  any  part  by  a  screw  he- 
hind.  From  the  point  in  the  middle  of  the  bottom  of 
each  scale  bangs,  by  a  fine  hook,  a  brass  wire  ad 
and  ac*  These  pass  through  two  holes  mm  in  the 
table.  To  the  wire  a  ^  is  suspended  a  curious  cylindrie 
wire  r  J,  perforated  at  each  end  for  that  purpose :  this 
wire  rs\%  covered  with  paper,  graduated  by  equal  di- 
visions, and  is  about  five  inches  long. 

In  the  comer  of  the  board  at  £,  is  fixed  a  brais 
tube,  on  which  a  round  wire  ^  /  is  so  adapted  as  to 
move  neither  too  tight  nor  too  free,  by  its  flat  head  L 
Upon  the  lower  part  of  this  moves  another  tube  Q, 
which  has  sufficient  friction  to  make  it  remain  in  any 
position  required:  to  this  is  fixed  an  index  T,  mo- 
ving horizontally  when  the  wire  A  /  is  turned  about, 
and  therefore  may  be  easily  set  to  the  graduated  wire 
r  9.  To  the  lower  end  of  the  wire  rs  hangs  a  weight 
L }  and  to  that  a  wire  p »,  with  a  small  brass  ball  g 
about  one-fourth  of  an  inch  diameter.  On  the  other 
side,  to  the  wire  a  c,  hangs  a  large  glass  bubble  B,  by 
a  horse  hair. 

Let  us  first  suppose  the  weight  L  taken  away,  and 
the  wire  p  n  suspended  firom  S :  and,  on  the  other 
side,  let  the  bobble  R  be  taken  Away,  and  the  weight 
F,  suspended  at  c,  in  its  room.  This  weight  F  we 
suppose  to  be  sufficient  to  keep  the  several  parts  hang* 
ing  to  the  other  scale  in  equilibrium  ;  at  the  same  time 
that  the  middle  point  of  the  wire  pniBUt  the  sorfiioe  of 
the  water  in  the  vessel  N.  The  wire  j9  n  is  to  be  of 
such  a  size,  that  the  length  of  one  inch  shall  weigh  four 
grains. 

Now  it  is  evident,  since  brass  is  eight  times  heavier 
than  water,  that  for  every  inch  the  wire  sinks  in  the 
water  it  will  become  hall  a  grain  lighter,  and  half  a 
grain  heavier  for  every  inch  it  rises  out  of  the  water : 
consequently,  by  sinking  two  inches  below  the  mid- 
dle point,  or  rising  two  inches  above  it,  the  wire 
will  become  one  grain  lighter  or  heavier.  Therefore, 
if,  when  the  middle  point  is  at  the  surface  of  the  wa- 
ter in  equilibrium,  the  index  T  be  set  to  the  middle 
point  a  of  the  graduated  wire  r  #,  and  the  distance  on 
each  side  a  r  and  a  #,  contains  100  equal  parts  :  then,  if 
in  weighing  bodies  the  weight  is  required  to  the  hun- 
dredth part  of  a  grain,  it  may  be  easily  had  by  proceed- 
ing in  the  following  manner. 

Let  the  body  to  be  weighed  be  placed  in  the  scale 
d.  Put  the  weight  X  in  the  scale  e  \  and  let  this  be 
so  determined,  that  one  grain  more  shall  be  too  much, 
and  one  erain  less  too  little.  Then  the  balance  be- 
ing moved  gently  up  or  down,  l>y  the  screw  P,  till 
the  equilibrium  be  nicely  shown  at  0 ;  if  the  index  T 
be  at  the  middle  point  a  of  the  wire  r#,  it  shows 
that  the  weights  put  into  the  scale  e  are  just  equal 
to  the  weight  of  the  body.  By  this  method  we  find 
the  absolute  weight  of  the  body  \  the  relative  weight 
is  found  by  weighing  it  hydrostatically  in  water,  as 
follows. 

Instead  of  putting  the  body  into  the  scale  e,  as  be- 
fore, let  it  hang  with  the  weight  F,  at  the  hook  c,  by 
a  horse  hair,  as  at  K,  supposing  the  vessel  O  of  water 
were  away.  The  equilibrium  being  then  made^  the 
index  T  standing  between  a  and  r,  at  the  36  divi- 
sion, 


B    A    L 


[    345     ] 


B    A    L 


ce 


ui. 


sion,  shows  the  weight  of  the  bodj  put  in  to  be 
1095.36  grains.  As  it  thus  bangs,  let  it  be  immersed 
in  the  water  of  the  vessel  O,  and  it  will  become  much 
lighter :  the  scale  e  will  descend  till  the  beam  of  the 
balance  rest  on  the  support  2.  Then  suppose  100 
grains  put  into  the  scale  d  restore  the  equilibrium 
precisely^  so  that  the  index  T  stand  at  the  36  divi* 
tion  above  a;  it  is  evident  that  the  weight  of  an 
equal  bulk  of  water  would,  in  this  case,  be  exactly  100 
grains. 

Balascs  of  Power^  a  principle  admitted  in  the  mo- 
dern policy  of  Europe,  the  object  of  which  is  to  prevent 
any  single  etate  from  acquiring  such  a  preponderance 
as  to  endanger  the  independence  of  the  others.  See 
Balance  of  Power  in  the  Supplement. 

Balavcs  of  Trade,  What  is  commonly  meant  by 
the  balance  of  trade,  is  the  equal  importing  of  foreign 
commodities  with  the  exporting  of  the  native.  A  fa- 
Tourable  balance  is  when  the  exports  exceed  the  im- 
ports \  because  in  this  case  the  balance  of  the  account 
must  be  made  up  in  bullion  or  money ;  and  the  nation 
grows  so  much  richer.  This  idea  is,  however,  now  re- 
garded as  entirely  fallacious  by  all  sound  political  eco- 
nomists. 

Balance  of  a  Clocks  or  Watch^  Is  that  part  which 
regulates  the  beats.     See  ChocK-Making, 

BALASCS-Fish.  See  SauALus,  Ichthtologt  Jn- 
dcx. 

BALANCER,  in  the  history  of  insects,  a  style,  or 
oblong  body,  ending  in  a  protuberance  or  head,  found 
under  each  wing  of  the  two- winged  flies ;  these,  it  is 
supposed,  serve  to  poise  the  body  of  the  fly. 

BALANCING,  among  seamen,  the  contracting  a 
sail  into  a  narrower  compass,  in  a  storm,  by  retrench- 
ing, or  folding  np  a  part  of  it  at  one  corner:  this  me- 
thod is  used  in  contradistinction  to  reefing,  which  is 
common  to  all  the  principal  sails ;  whereas  balancing  is 
peculiar  to  few,  such  as  the  mizen  of  a  ship,  and  the 
main  sail  of  those  vessels  wherein  it  is  extended  by  a 
boom.  See  Boom  and  Rxef.— -The  balance  of  the 
mizen  is  thus  performed  :  the  mizen  yard  is  lowered  a 
little,  then  a  small  portion  of  the  sail  is  rolled  up  at  the 
peek  or  upper  corner,  and  fastened  to  the  yard  about 
one  fifth  inward  from  the  outer  end  or  yard-arm  to- 
ward the  mast.  See  MiZEK.— A  boom  main-sail  is 
balanced,  after  all  its  reefs  are  taken  in,  by  rolling  np 
a  similar  portion  of  the  hindmost  or  aftniost  lower  cor- 
ner called  the  clue^  and  fastening  it  strongly  to  the 
boom,  having  previously  wrapped  a  piece  of  old  canvas 
round  the  part  (which  is  done  in  both  cases)  to  pre- 
vent the  sail  from  being  fretted  by  the  cord  which  fas- 
tens it. 

BALANUS,  the  trivial  name  of  a  species  of  lepas. 
See  Lepas,  Concholooy  Index, 

BALAUStlNES,  in  Botany.  See  Ponica,  Bo- 
tany Index* 

BALAYAN,  a  province  of  the  island  of  Manilla  in 
the  East  Indies,  belonging  to  the  Spaniards.— -It  lies 
next  to  the  city  of  Manilla,  and  extends  along  the 
coast  on  the  east  side  of  the  island,  a  little  beyond  the 
bay  of  Batangas.  There  *were  formerly  gold  mines  in 
it,  but  they  have  been  long  since  abandoned.  It  is  in- 
habited by  about  2500  tributary  Indians,  and  abounds 
tn  cotton,  rice,  and  palm-trees.     The  province  is  well 
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cultivated  j  and  the  Spaniards,  generally  speaking,  have   Balayaa 
country-houses  in  it.  fl 

B ALBASTRO,  an  episcopal  town  of  Spain,  in  the    Balb«c. 
kingdom  of  Arragon,  and  capital  of  a  district  of  the 
same  name.     £.  Long.  o.  20.  N.  Lat.  41.  50. 

BALBEC,  a  city  of  Asia,  in  Syria,  anciently  called 
HeUopolisj  and  by  the  Arabians  The  wonder  of  Syria. 
It  is  situated  at  the  foot  of  Anti- Lebanon,  precisely 
on  the  last  risiuff  ground  where  the  mountain  termi- 
nates in  the  plam.  As  we  arrive  from  the  south  we 
discover  the  city  only  at  the  distance  of  a  league  and 
a  half,  behind  a  hedge  of  trees,  over  the  verdant  tops 
of  which  appears  a  white  edging  of  domes  and  minarets^ 
After  an  bourns  journey  we  reach  these  trees,  which  are 
very  fine  walnuts  \  and  soon  after,  crossing  some  ill  cul- 
tivated gardens,  by  winding  paths,  arrive  at  the  entrance 
of  the  city.  We  there  perceive  a  ruined  wall,  flanked 
with  square  towers,  which  ascends  the  declivity  to  the 
right,  and  traces  the  precincts  of  the  ancient  city.  This 
wall,  which  is  only  ten  or  twelve  feet  high,  permits  us 
to  have  a  view  of  those  void  spaces  and  heaps  of  ruins 
which  are  the  invariable  appendage  of  every  Turkish 
city  \  but  what  principally  attracts  our  attention  is  a 
large  edifice  on  the  left,  which,  by  its  lofty  walls  and 
rich  columns,  manifestly  appears  to  be  one  of  those 
temples  which  antiquity  has  left  for  our  admiration. 
These  ruins,  which  are  some  of  the  most  beautiful  and 
best  preserved  of  any  in  Asia,  merit  a  particular  descrip* 
tion. 

To  give  a  just  idea  of  them,  we  roust  suppose  our- 
selves descending  from  the  interior  of  the  town.  Af- 
ter having  crossed  the  rubbish  and  huts  with  which  it 
is  filled,  we  arrive  at  a  vacant  place  which  appears  to 
have  been  a  square  \  there  in  firont,  towards  the  west, 
we  perceive  a  grand  ruin,  which  consists  of  two  pavi- 
lions ornamented  with  pilasters,  joined  at  their  bottom 
angle  by  a  wall  160  feet  in  length.  This  front  com- 
mands the  open  country  from  a  sort  of  terrace,  on  the 
edge  of  which  we  distinguish  with  difliculty  the  bases 
of  twelve  columns,  which  formerly  extended  from  one 
pavilion  to  the  other,  and  formed  a  portico.  The 
principal  gate  is  obstructed  by  heaps  of  stones  ^  but, 
that  obstacle  surmounted,  we  enter  an  empty  space, 
which  is  a  hexagonal  court  of  180  feet  diameter.  This 
court  is  strewed  with  broken  columns,  mutilated  capi- 
tals, and  the  remains  of  pilasters,  entablatures,  and  cor- 
nices 'y  around  it  is  a  row  of  ruined  edifices,  which  dis- 
play all  the  ornaments  of  the  richest  architecture.  At 
the  end  of  this  court,  opposite  the  west,  is  an  outlet, 
which  formerly  was  a  gate,  through  which  we  per- 
ceive a  still  more  extensive  range  of  ruins,  whose  mag- 
nificence strongly  excites  curiosity,  ^o  have  a  full 
prospect  of  thi^se,  we  must  ascend  a  slope,  up  which 
were  the  steps  to  this  gate  ^  and  then  we  arrive  at  the 
entrance  of  a  square  court,  much  more  spacious  than 
the  former,  being  350  feet  wide  and  336  in  length. 
The  eye  is  first  attracted  by  the  end  of  this  court, 
where  six  enormous  and  majestic  columns  render  the 
scene  astonishingly  grand  and  picturesque.  Another 
object  not  less  interesting  is  a  second  range  of  columns 
to  the  left,  which  appear  to  have  been  part  of  the  pe- 
ristyle of  a  temple  5  but  before  we  pass  thither,  we 
cannot  refuse  particular  attention  to  the  edifices  which 
enclose  this  court  on  each  side.     They  form  a  sort  of 
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B^lbec.  gallery  which  contains  various  chambers,  seven  of 
which  may  be  reckoned  in  each  of  the  principal  wings, 
viz.  two  in  a  semicircle, .and  five  in  an  oblong  square. 
The  bottom  of  these  apartments  still  retains  pediments 
of  niches  and  tabernacles,  the  supporters  of  which  are 
destroyed.  On  the  side  of  the  court  they  are  open, 
and  present  only  four  and  six  columns  totally  destroy- 
ed. It  is  not  easy  to  conceive  the  use  of  these  apart-, 
ments ;  but  this  does  not  diminish  our  admiration  at 
the  beauty  of  their  pilasters  and  the  richnes?  of  the  frize 
of  the  entablature.  Neither  is  it  possible  to  avoid  re- 
marking the  singular  effect  which  results  from  the  mix- 
ture of  the  garlands,  the  large  foliage  of  the  capitals, 
and  the  sculpture  of  wild  plants  with  which  thev  are 
everywhere  ornamented.  In  traversing  the  length  of 
the  court,  we  find  in  the  middle  a  little  square  espla- 
nade, where  was  a  pavilion,  of  which  nothing  remains 
but  the  foundation.  At  length  we  arrive  at  the  foot 
(Of  the  six  columns*,  and  then  first  conceive  all  the 
boldness  of  their  elevation  and  the  richness  of  their 
workmanship.  Their  shafts  are  2i  feet  eight  inches  in 
circumference,  and  58  high  ^  so  that  the  total  height, 
including  the  entablature,  is  from  71  to  72  feet.  The 
sight  of  this  superb  ruin,  thus  solitary  and  unaccom- 
panied, at  first  strikes  us  with  astonishment ;  but,  on 
a  more  attentive  examination,  we  discover  a  series  of 
foundations,  which  mark  an  oblong  square  of  268  feet 
in  length  and  146  wide,  and  which,  it  seems  probable, 
was  the  peristyle  of  a  grand  temple^  the  primary  pur- 
pose of  this  whole  structure.  It  presented  to  the  great 
court,  that  is  to  the  east,  a  front  of  ten  columns,  with 
19  00  each  side,  which,  with  the  other  six,  make  in  all 
54.  The  ground  on  which  it  stood  was  an  oblong 
kquare,  on  a  level  with  this  court,  but  narrower  than  it, 
so  that  there  was  only  a  terrace  of  27  feet  wide  round  the 
colonnade ;  the  esplanade  this  produces  fronts  the  open 
country  towards  the  west,  by  a  sloping  wall  of  about  30 
fvet.  This  descent,  as  you  approach  the  city,  becomes 
less  steep,  so  that  the  foundation  of  the  pavilion  is  on  a 
level  with  the  termination  of  the  hill  ^  whence  it  is  evi- 
dent that  the  whole  ground  of  the  conrts  has  been  ar- 
tificially raised.  Such  was  the  former  state  of  this  edi- 
fice 'j  but  the  southern  side  of  the  grand  temple  was  af- 
terwardA  blocked  up  to  build  a  smaller  one,  the  peri- 
:^tyle  and  walls  of  which  are  still  remaining.  This 
temple,  situated  somewhat  lower  than  the  other,  pre- 
sents a  side  of  13  columns  by  eiglit  in  front  (in  all 
34),  which  are  likewise  of  the  Corinthian  order  j  their 
shafts  are  15  feet  eight  inches  in  circumference,  and  44 
in  height.  The  building  they  surround  is  an  oblong 
square,  the  front  q(  which,  turned  towards  the  east, 
i«  out  of  the  line  of  the  left  wing  of  the  great  court. 
To  reach  it  you  must  cross  trunks  of  columns,  heaps 
of  stone,  and  a  ruinous  wall  by  which  it  is  now  hid. 
After  surmounting  these  obstacles  you  arrive  at  the 
gate,  where  you  may  survey  the  enclosure  which  was 
once  the  habitation  of  a  god  ;  but  instead  of  the  aw- 
ful scene  of  a  prostrate  people  and  sacrifices  offered 
by  a  multitude  of  priests,  the  sky  is  seen  through 
the  open  roof,  which  lets  in  light  to  show  a  chaos 
of  ruins  covered  with  dust  and  weeds.  The  walls, 
formerly  enriched  with  all  the  ornaments  of  the  Co- 
rinthian order,  now  present  nothing  but  pediments  of 
niches  and  tabernacles,  of  which  almobt  all  the  sup- 
j^rters  are  fallen  to  the  gronnd.  Between  these  niches 


is  a  range  of  fluted  pilasters,  whose  capitals  support  a  Balbec. 
broken  entablature  ^  but  what  remains  of  it  displays  a 
rich  frize  of  foliage  resting  on  the  heads  of  satyrs, 
horses,  bulls,  &c.  Over  this  entablature  was  the  an- 
cient roof,  which  was  57  feet  wide  and  no  in  length. 
The  walls  which  supported  it  are  31  feet  high,  and 
without  a  window.  It  is  impossible  to  form  any  idea 
of  the  ornaments  of  this  roof,  except  from  the  frag- 
ments lying  on  the  ground  *,  but  it  could  not  have  been 
richer  than  the  gallery  of  the  peristyle :  the  principal 
remaining  parts  contain  tablets  in  the  form  of  lozen- 
ges, on  which  are  represented  Jupiter  seated  on  his 
eagle ;  Leda  caressed  by  the  swan  ;  Diana  with  her 
bow  and  crescent ;  and  several  busts  which  seem  to  be 
figures  of  emperors  and  empresses.  It  would  lead  us 
too  far  to  enter  more  minutely  into  the  description  of 
this  astonishing  edifice.  The  lovers  of  the  arts  will 
find  it  described  with  the  greatest  truth  and  accuracy 
in  a  work  published  at  London  in  1757,  under  the  title 
of  Ruins  of  Balbec.  This  work,  compiled  by  Mr  Ro- 
bert Wood,  the  world  owes  to  the  attention  and  libe- 
rality of  Mr  Dawkins,  who  in  1751  visited  Balbec 
and  Palmyra.  But  several  changes,  however,  have 
taken  place  since  their  journey  ^  for  example,  they 
found  nine  large  columns  standing,  and  in  1784  Mr 
Volney  found  but  six.  They  reckoned  29  at  the 
lesser  temple,  but  there  now  remain  but  20  ^  the  others 
having  been  overthrown  by  the  earthquake  of  1759.  It 
has  likewise  so  shaken  the  walls  of  the  lesser  temple, 
that  the  stone  of  the  soffit,  or  cross  stone  at  the  top  of 
the  gate,  h^s  slid  between  the  two  adjoining  ones,  and 
descended  eight  inches  ;  by  ^hich  tneans  the  body  of 
the  bird  sculptured  on  that  stone  is  suspended,  detached 
from  its  wings  and  the  two  garlands  which  huug  from 
its  beak,  and  termuiated  in  two  geni:.  Nature  alone 
has  not  effected  this  devastation  ^  the  Turks  have  had 
their  share  in  the  destruction  of  the  columns.  Their 
motive  is  to  procure  the  iron  cramps,  which  serve  to 
join  the  several  blocks  of  which  each  column  is  com- 
posed. These  cramps  answer  so  well  the  end  intend- 
edy  that  several  of  the  columns  are  not  even  disjointed 
by  their  fall  j  one,  amoiig  others,  as  Mr  Wood  ob- 
serves, has  penetrated  a  stone  of  the  temple  wall  with- 
out giving  way.  Nothing  can  surpass  the  workmanship 
of  these  columns  ;  they  are  joined  without  any  cement, 
yet  there  is  not  room  for  the  blade  of  a  knife  between 
their  interstices.  After  so  many  ages,  they  in  gene- 
ral still  retain  their  original  whiteness.  But  what  is 
still  more  astonishing,  is  the  enormous  stones  which 
compose  the  sloping  wall.  To  the  west  the  second 
layer  is  formed  of  stones  which  are  from  28  to  35  feet 
long,  by  about  nine  in  height.  Over  this  layer,  at 
the  north-west  angle,  there  are  three  stones  which 
alone  occupy  a  space  of  175^  f<^<^t  y  viz.  the  first  58 
feet  seven  inches,  the  second  58  feet  11,  and  the  third 
exactly  58  feet  ^  and  each  of  these  is  1 2  feet  thick. 
These  stones  are  of  a  white  granite,  with  large  shining 
flakes  like  gypsum ;  there  is  a  quarry  of  this  kind  of 
stone  under  the  whole  city  and  in  the  adjacent  moun- 
tain, which  is  open  in  several  places,  and  among  others 
on  the  right,  as  we  approach  the  city.  There  is  strll 
lying  there  a  stone,  hewn  on  three  sides,  which  is  6^ 
feet  two  inches  long,  12  feet  10  inches  broad,  and 
13  feet  three  in  thickness*  By  what  means  could  the 
ancients  move  these  enormous  masses  ?  This  is  doubt- 
less^ 
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less  a  problem  iq  mechanics  carious  to  resoWe.  The 
inhabitants  of  Balbec  have  a  very  commodious  manner 
of  explaining  it,  by  supposing  these  edifices  to  have 
been  constructed  by  Djenaurtf  or  genii,  who  obeyed 
the  orders  of  King  Solomon  ^  adding,  that  the  motive 
of  such  immense  works  was  to  conceal  in  subterraneous 
caverns  vast  treasures,  which  still  remain  there.  To 
discover  these,  many  have  descended  into  the  vaults 
which  range  under  the  whole  edifice :  but  the  inutility 
of  their  researches,  added  to  the  oppressions  and  ex- 
tortions of  the  governors,  who  have  made  their  sup- 
posed discoveries  a  pretext,  have  at  length  disheartened 
them  ^  but  they  imagine  the  Europeans  would  he  more 
successful,  nor  would  it  be  possible  to  persuade  them 
but  that  we  are  possessed  of  the  magic  art  of  destroy<» 
ing  talismans.  It  is  in  vain  to  oppose  reason  to  igno- 
rance and  prejudice :  and  it  would  be  no  less  ridicu- 
lous to  attempt  to  prove  to  them  that  Solomon  never 
was  acquainted  with  the  Corinthian  order,  which  was 
only  in  use  under  the  Roman  emperors.  But  their 
tradition  on  the  subject  of  this  prince  may  suggest  three 
important  observations.  First,  That  all  tradition  re- 
lative to  high  antiquity  is  as  false  among  the  Orientals 
as  the  Europeans.  With  them,  as  with  us,  facts  which 
happened  loo  years  before,  when  not  preserved  ia 
writing,  are  altered,  mutilated,  or  forgotten.  To  ex- 
pect information  from  them  with  respect  to  events  in 
the  time  of  David  or  Alexander,  would  be  as  absurd 
as  to  make  inquiries  of  the  Fleming  peasants  concern- 
ing Clovis  or  Charlemagne.  Secondly,  That  through- 
out Syria,  the  Mahometans,  as  well  as  the  Jews  and 
Christians,  attribute  every  great  work  to  Solomon: 
not  that  the  memory  of  him  still  remains  by  tradition 
in  those  countries,  but  from  certain  passages  in  the  Old 
Testament  ^  which,  with  the  gospel,  is  the  source  of 
almost  all  their  tradition,  as  these  are  the  only  histori- 
cal books  read  or  known  ;  but  as  their  expounders  are 
very  ignorant,  their  applications  of  what  they  are  told 
are  generally  very  remote  from  truth.  By  an  error  of 
this  kind  they  pretend  Balbec  is  the  /touse  of  the  forest 
of  Lebanon  built  by  Solomon :  nor  do  they  approach 
nearer  probability,  when  they  attribute  to  that  king  the 
well  of  Tyre  and  the  buildings  of  Palmyra.  Thirdly, 
That  the  belief  in  hidden  treasures  has  been  confirmed 
by  discoveries  which  have  been  really  made  from  time 
to  time.  It  is  not  many  years  since  a  small  coffer  was 
found  at  Hebron  full  of  gold  and  silver  medals,  with 
an  ancient  Arabic  book  on  medicine.  In  the  country 
of  the  Druses  an  individual  discovered  likewise,  some 
time  since,  a  jar  with  gold  coin  in  the  form  of  a  cre- 
scent ;  but  as  the  chiefs  and  governors  claim  a  right  to 
these  discoveries,  and  ruin  those  who  have  made  them, 
under  pretext  of  obliging  them  to  make  restoration, 
those  who  find  any  thing  endeavour  carefully  to  con- 
ceal it  \  they  secretly  melt  the  antique  coins,  nay  fre- 
quently bury  them  again  in  the  same  place  where  they 
found  them,  from  ttie  same  fears  which  caused  their  first 
concealment,  and  which  prove  the  same  tyranny  for- 
merly existed  in  these  countries. 

When  we  consider  the  extraordinary  magnificence 
of  the  temple  of  Balbec,  we  cannot  but  be  astonished 
at  the  silence  of  the  Greek  and  Romau  authors.  Mr 
Wood,  who  has  csrefolly  examined  all  the  ancient  wri- 
ters, has  found  no  mention  of  it  except  in  a  fragment 
of  John  of  Antioch,  who  attributes  the  construction 


of  this  edifice  to  Antoninus  Pius*  The  inscriptions  fiutbce 
which  remain  corroborate  this  opinion,  which  perfect-  II 
ly  accounts  for  the  constant  use  of  the  Corinthian  or-  Baihon. 
der,  since  that  order  was  not  in  general  use  before  the 
third  age  of  Home  \  but  we  ought  by  no  means  to  al- 
lege as  an  additional  proof  the  bird  sculptured  over 
the  gate  \  for  if  his  crooked  beak,  large  claws,  and 
the  caduceus  he  bears,  give  him  the  appearance  of  an 
eagle,  the  tuft  of  feathers  on  his  head,  like  that  of 
certain  pigeons,  proves  that  he  is  not  the  Roman  eagle : 
besides  that  the  same  bird  is  found  in  the  temple  of 
Palmyra  %  and  is  therefore  evidently  an  Oriental  eagle, 
consecrated  to  the  sun,  who  was  the  divinity  adored  in 
both  these  temples.  His  worship  existed  at  Balbec  in 
the  most  remote  antiquity.  His  statue,  which  resem- 
bled that  of  Osiris,  had  been  transported  thither  from 
the  Heliopolis  of  Egypt,  and  the  ceremonies  with 
which  he  was  worshipped  there  have  been  described 

SMacrobius,  in  his  curious  work  entitled  Saturnalia* 
r  W^ood  supposes  with  reason,  that  the  name  of  Bal- 
bec, which  in  Syriac  signifies  City  of  Bal^  or  of  the 
sun,  originated  in  this  worship.  The  Greeks,  by  nam- 
ing it  Heliopolis^  have  in  this  instance  only  given  a  li- 
teral translation  of  the  oriental  word  :  a  practice  to 
which  they  have  not  always  adhered.  We  are  igno- 
rant of  the  state  of  this  city  in  remote  antiquity  ^  but 
it  is  to  be  presumed,  that  its  situation  on  the  road 
from  Tyre  to  Palmyra,  gave  it  some  part  of  the  com- 
merce of  these  opulent  capitals.  Under  the  Romans, 
in  the  time  of  Augustus,  it  is  mentioned  as  a  garrison 
town  :  and  there  is  still  remaining,  on  the  wall  of  the 
southern  gate,  ou  the  right,  as.we  enter,  an  inscription 
which  proves  the  truth  of  this,  the  words  kentuhia 
PRIMA,  in  Greek  characters,  being  very  legible.  One 
hundred  and  forty  years  after,  Antoninus  built  there 
the  present  temple,  instead  of  the  ancient  one,  which 
was  doubtless  falling  into  ruins  :  but  Christianity  hav- 
ing gained  the  ascendency  under  Constantino,  the  mo- 
dem ten^ple  was  neglected,  and  afterwards  converted 
into  a  church  ;  a  wall  of  which  is  now  remaining,  that 
hid  the  sanctuary  of  the  idols.  It  continued  thus  un- 
til the  invasion  of  the  Arabs,  when  it  is  probable  they 
envied  the  Christians  so  beautiful  a  building.  The 
church  being  less  frequented  fell  to  decay  j  wars  suc- 
ceeded ;  and  it  was  converted  into  a  place  of  defence  ^ 
battlements  were  built  on  the  wall  which  surrounded 
it,  on  the  pavilions  and  at  the  angles  which  still  sub- 
sist ;  and  from  that  time,  the  temple,  exposed  to  the 
fate  of  war,  fell  rapidly  to  ruin.  The  state  of  the 
city  is  not  less  deplorable.  The  wretched  government 
of  the  emirs  of  the  house  of  Harfoushe  had  already 
greatly  impaired  it,  and  the  earthquake  of  1759  com- 
pleted its  destruction.  The  wars  of  the  Emir  Yousef 
and  Djezzar  have  rendered  it  still  more  deserted  and 
ruinous.  Of  5000  inhabitants,  at  which  number  they 
were  estimated  in  1751,  not  1200  are  now  remaining; 
and  all  these  poor,  without  industry  or  commerce,  and 
cultivating  nothing  but  a  little  cotton,  some  maize,  and 
water-melons. 

BALBINUS,  Decimus  Coelius,  the  Roman  em- 
peror, being  chosen  by  the  senate  in  237,  was  massacred 
by  the  soldiers,  who  had  a  dislike  to  such  emperors  as 
were  elected  only  by  the  senators.  .This  prince  was  e-lo- 
quent,  and  wrote  pretty  good  verset. 

BALBOA,  Vasco  Nugnes  de,  a  Castilian  ;   a 
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BnlboA    celebrated  navigator,  and  one  of  the  first  discoverers  of 
II        South  America.     He  was  beheaded  by  the  Spanish  go- 
Daldn«M.  yernor  of  St  Mary,  through  jealousy  of  his  growing  rc- 
putation,  in  ijiy*  aged  42. 

BALBUS,  Lucius  Cornelius  Theofhanes,  was 
born  at  Cadiz,  and  distinguished  himself  by  his  valour 
in  the  war  carried  on  by  the  Romans  in  Spain  against 
Sertorius  and  the  Lositanians,  on  which  account  Pom- 
pey  gave  him  the  privileges  of  a  Roman  citizen.  He 
was  consul  in  the  714th  year  of  Rome,  and  was  the  firat 
foreigner  on  whom  that  dignity  was  conferred.  He  was 
the  friend  of  Pompey,  Csesar,  Crassus,  and  Cicero.— 
There  were  many  other  illustrious  Romans  of  the  name 
of  Balbvs. 

BALCONY,  in  Architecture^  a  projecture  in  the 
front  of  a  house,  or  other  building,  supported  by  pillars 
or  consoles,  and  encompassed  with  a  balustrade. 

BALDACHIN,  or  Baldaciuik,  in  Architecture^ 
a  building  in  form  of  a  canopy,  supported  by  pillars, 
and  frequently  used  as  a  covering  to  insulated  altars. 
Some  also  use  the  term  baldachin  for  the  shell  over  a 
door. 

BALDINUCCI,  Philip,  of  Florence^  a  connois- 
seur  in  the  polite  arts,  and  the  contiuuator  of  Vasari*8 
Lives  of  the  Painters.     He  died  in  1696,  aged  72. 

BALDJVIA,  or  Valdivia,  a  sea-port  town  of 
Chili,  in  America,  belonging  to  the  Spaniards.  It  is 
situated  between  the  rivers  Callaculles  and  Portero, 
where  they  fall  into  the  South  sea.  W.  Long.  74.  2. 
S.  Lat.  39*  5j.  It  was  built  in  1551  by  the  Spanish 
general  B aid i via,  from  whom  it  takes  its  name.  We 
may  judge  of  its  importance  from  the  sum  granted 
annually  by  the  king  for  maintaining  the  garrisons  and 
keeping  the  fortifications  in  repair,  being  no  less  than 
300,000  pieces  of  eight.  It  is  defended  by  four  strong 
castles,  mounting  100  pieces  of  fine  brass  cannon.  Not- 
withstanding which,  however,  as  the  garrison  is  com- 
posed, mostly  of  transported  criminals,  on  whom  no  de- 
pendence can  be  placed,  and  generally  ill  supplied  with 
ammunition,  &c.  it  could  make  but  a  poor  defences 
In  1643  *^  ^^^  easily  taken  by  the  Dutch,  who  would 
probably  have  maintained  their  conquest  against  all  the 
power  of  the  Spanish  viceroy,  had  they  not  been  obli- 
ged to  relinquish  it  through  sickness  and  famine.  Tha 
inhabitants  of  Baldivia  amount  to  about  2000.  The 
trade  is  less  considerable  than  formerly,  because  the  gold 
mines  in  the  neighbourhood  are  shut  up.  It  formerly 
carried  on  a  considerable  trade  with  Lima,  in  corn, 
hides,  salt  provisions,  &c. ;  but  this  must  now  have 
ceased,  since  Baldivia,  with  all  the  other  parts  of  Chili, 
has  fallen  into  the  hands  of  the  independent  party. 

BALDINJER,  ErKest  G.  a  German  physician. 
See  Supplement. 

BALDNESS,  a  defect  of  hair,  chiefly  on  the  sinci- 
]put.  It  dificrs  from  alopecia^  area^  ophiasis^  and  tinea^ 
as  these  all  arise  from  some  vice  in  the  nutritious  hu- 
mour ;  baldness^  from  the  defect  of  it.  When  the  eye- 
lids shed  their  hair,  it  is  called  Kptilosis,  Among  the 
causes  of  baldness,  immoderate  venery  is  reputed  one 
of  the  chief  *,  eld  age  usually  brings  it  on  of  course. 
Some  will  have  the  proximate  cause  of  baldness  to  be 
the  dryness  of  the  brain,  and  its  shrinking  from  the 
cranium  ^  it  having  been  observed,  that  in  bald  per- 
sons there  is  always  a  vacuity  or  empty  space  between 
the  skull  and  the  biain.-»CV//t;t/«,  bald-pate j  was  a  fre- 
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quent  term  of  reproach  among  the  Romans  \  among  BiUactt 
whom  this  defect  was  in  great  discredit.  Hence  di-  | 
vers  arts  to  conceal  it,  as  &lse  hair,  a  gaiericulus  con- 
trived on  purpose.  The  later  Romans,  however,  seem 
to  have  been  reconciled  to  baldness  \  for  we  find  a- 
rooag  them  a  kind  of  officers,  or  servants,  called  gla- 
bratores  or  glabrariiy  whose  business  was  to  take  off  the 
hair  from  all  parts,  even  from  the  head.  la  an  ancient 
inscription,  there  is  mention  of  one  Diopfaantus,  TI, 
C^SARIS,  ORNATOR  GUkBR,  that  is,  OrmUor  Gh- 
brarius* 

BALDOC,  a  town  of  Hertfordshire,  in  England, 
chiefly  noted  for  its  trading  in  malt.  Population  I43B« 
W.  Long.  o.  10.  N.  Lat.  51.  55. 

BALDOCK,  Ralph  de,  bishop  of  London  in  the 
reigns  of  Edward  I.  and  II.  was  educated  at  Merton- 
college,  in  Oxford  ;  became  dean  of  St  PaoPs ;  was 
afterwards  promoted  to  the  see  of  London  ;  and  at  last 
was  made  lord  high  chancellor  of  England.  He  had 
a  very  amiable  character  both  for  morals  and  learning ; 
and  wrote  Historia  Anglica,  or  a  History  of  the  British 
Affairs  dawn  to  his  own  time }  and,  A  Collection  of 
the  Statutes  and  Coustitutions  of  the  church  of  Si* 
Paul.   Bishop  Baldock  died  at  Stepney,  July  24.  I3I3. 

BALDWIN,  archbishop  of  Canterbury,  was  born 
of  obscure  parents  at  Exeter,  where,  in  the  early  part 
of  his  life,  he  taught  a  grammar  school ;  after  which 
he  took  orders,  and  was  made  archdeacon  of  Exeter  j 
but  he  resigned  that  dignity,  and  became  a  Cistertian 
monk  in  the  monastery  of  Ford  in  Devonshire,  of  which 
in  a  few  years  he  was  made  abbot.  In  the  year  11 80, 
be  was  consecrated  bishop  of  Worcester.  In  1 1 84,  ht 
was  promoted  to  the  see  of  Canterbury  by  Pope  Lu- 
cius III.  and  by  his  successor  Urban  III.  was  appoint- 
ed legate  for  that  diocese.  He  laid  the  foundation  of 
a  church  and  monastery  in  honour  of  Thomas  Becket, 
at  Hackington,  near  Canterbury,  for  secular  priests } 
but,  being  opposed  by  the  monks  of  Canterbury  and  the 
pope,  was  obliged  to  desist.  In  11 90  he  crowned 
King  Richard  I.  at  Westminster  \  and  soon  after  fol- 
lowed that  prince  to  the  Holy  Land,  where  he  died  at 
the  siege  of  Ptolemais.  Giraldus  Cambrensis,  who  ac- 
companied him  in  this  expedition,  says,  he  was  of  a 
mild  disposition,  and  of  great  abstinence.  He  wrote 
various  tracts  on  religious  subjects,  which  were  collect- 
ed and  published  by  Bertrand  Tissier  in  1662. 

BALE,  John,  bishop  of  Ossory  in  Ireland,  was 
born  at  Cove,  near  Dunwich  in  Suffolk,  in  the  year 
1495.  At  12  years  of  ape  he  was  entered  in  the  mo^ 
nastery  of  Carmelites  at  Norwich,  and  was  thence  sent 
to  Jesus  college  in  Oxford.  He  was  educated  a  Ro- 
man Catholic,  but  was  converted  to  the  Protestant  re- 
ligion by  Thomas  Lord  Wentworth.  On  the  death  of 
Lord  Cromwell,  favourite  of  Henry  VIII.  who  pro- 
tected him  from  the  persecutions  of  the  Romish  cler* 
gy,  he  was  obliged  to  fly  into  the  Low  Countries, 
where  he  continued  eight  years.  Soon  after  the  ac- 
cession of  Edward  VI.  he  was  recalled  ^  and  being  first 
presented  to  the  living  of  Bishop^s  Stocke  in  Hamp- 
shire, in  1552,  he  was  nominated  to  the  see  of  Ossory. 
During  his  residence  in  Ireland  he  was  remarkably  as* 
siduous  in  propagating  the  Protestant  doctrines  ;  but  to 
very  little  purpose,  and  frequently  at  the  hazard  of  bis 
life.  Once,  in  particular,  they  murdered  five  of  his 
domestics,  who  were  making  hay  in  a  meadow  near 
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bis  hoofle  ;  and  would  probably  bave  done  the  same  by 
bim,  if  the  sovereign  of  Kilkenny  had  not  come  to  his 
assistance  with  lOO  horse  and  300  foot.  On  the  acces* 
sion  of  Qaeen  Mary,  the  tide  of  opposition  became  so 
Bovrerfal,  that,  to  avoid  Assassination,  he  embarked  for 
Holland,  but  was  very  unfortunate  in  bis  escape.  First 
he  was  taken  by  a  Dutch  man  of  war,  and  robbed  by 
the  captain  of  all  bis  effects.  Then,  being  forced  by 
stress  of  weather  into  St  Ive^s  in  Cornwall,  he  was  con- 
fined on  suspicion  of  treason.  Being,  however,  relea- 
sed after  a  few  days  confinement,  the  ship  anchored  in 
Dover  road,  where  he  was  again  seized  on  a  false  ac- 
cusation. After  his  arrival  in  Holland,  be  was  kept 
prisoner  for  three  weeks,  and  at  length  obtained  his 
liberty  on  paying  30I.  From  Holland  be  travelled  to 
Basil  in  Switzerland,  where  be  continued  till  Queen 
Elizabeth  ascended  the  throne.  After  his  return  to 
England  he  was  in  1560  made  prebendary  of  Canter- 
bury, probably  not  choosing  to  return  to  his  former 
flock  of  wolves.  He  died  in  November  1563,  at  Can- 
terbury, in  the  68th  year  of  his  age.  He  was  so  se- 
vere a  writer  against  the  church  of  Rome,  that  his 
books  are  particularly  prohibited  in  the  expurgatory 
index  published  at  Madrid,  in  folio,  in  the  year  1667. 
He  is  the  earliest  dramatic  writer  in  the  English  lan- 
guage, or  at  least  author  of  the  first  pieces  of  that  kind 
that  we  find  in  print.  Of  bis  writings  in  that  way  no 
fewer  than  21  have  been  enumerated :  only  three  of 
tbem,  however,  have  been  seen  in  print,  viz.  i.  God's 
Promises,  an  interlude  ;  2.  St  John  Baptist,  an  inter- 
lode  ;  3.  Concerning  the  Laws  of  Nature  corrupted : 
the  first  of  which  has  been  reprinted  by  Dodsley,  in  the 
first  volume  of  bis  collection  of  old  plays ;  and  the  only 
copy  extant  of  the  last  is  preserved  in  St  Sepulchre's 
library  in  Dublin.  As  to  the  rest,  they  are  mentioned 
by  himself  as  his  own,  in  his  account  of  the  writers  of 
Britain  before  mentioned.  He  also  translated  the  tra- 
gedies of  Paromacbius.  His  other  works  are  very  nu- 
merous ^  but  the  chief  is  bis  catalogue  of  British  Au- 
thors :  a  book  of  some  merit,  as  it  contains  some  in- 
formation which  is  not  elsewhere  to  be  found  ;  but  he 
has  destroyed  his  credit  by  his  intemperate  Billings- 
gate abuse  of  all  those  who  differed  from  him  irt  reli- 
gion. The  authentic  part  of  his  work  is  transcribed 
from  Lelaod.  The  title  of  it  is,  Illustrium  Majoris 
Britannia  scriptorum  catahgus^  ^  Japheto  sanctissimt 
NoaJUio  ad  an.  Dom.  1 557. 

Bale,  in  commerce.  Any  goods  packed  op  in 
doth,  and  corded  round  very  tight,  in  order  to  keep 
tbem  from  breaking,  or  preserve  tbem  from  the  wea- 
ther, is  called  a  ^/?.— A  bale  of  cotton  yarn  is  from 
300  to  400  weight  \  of  raw  silk,  is  from  100  to  400  \ 
of  lockram  or  dowlas,  either  three,  three  and  a  half,  or 
four  pieces. 

Bale-  Goods^  among  the  English  merchants,  are  all 
such  as  are  imported  or  exported  in  bales  ^  but  the 
French  give  that  name  to  certain  hardwares  and 
other  sorts  of  merchandise  which  come  to  Paris,  and 
are  commonly  jnade  by  bad  workmen  of  different  ma- 
terials. 

BALEARES  iKSULiE,  or  the  Balearic  Islands, 
The  appellation  is  commonly  derived  from  B«AAfiy,  be- 
cause the  inhabitants  were  excellent  slingers.  But  Bo- 
charl  makes  the  name  of  Punic  or  Phoenician  original, 
as  were  the  people :  Baal-jartj  a  master,^  or  skilful  at 


throwing ;  the  Phoenicians  and  Hebrews  being  dexte-   Balcfirci 
reus  at  the  use  of  the  sling.     The  Greeks  called  these         || 
islands  Gymnesite  (Strabo)  ;  because  in  summer  the     Bai«n. 
inhabitants  went  naked  (Diodorus,  Livy),  or  rather 
because  only  armed  with  a  sling  in  war  (Hesychius). 
They  are  two  in  number,  the  Greater  and  the  Less, 
or  Major  and  Minora  and  hence  the  modem  names 
Majorca  and  Minorca.    The  Major  is  distant  from  the 
Minor  ^o  miles  to  the  west,  in  length  40  miles,  and  in 
circuit  150  (Pliny).     They  were  subdued  by  Quintus 
Metellus,  thence  sumtLmed  Baleartcus^  in  the  year  120 
B.  C.      The   Baleares,    together  with    the   adjacent 
islands,  were  a  part  of  the  Provincia  Citerior  or  Tar- 
raconensis,  and  of  the  resort  of  the  Conventus  Cartha- 
giniensis  or  New  Carthage.     These  islands  are  called 
CAoearades  by  Apollonius,  and  Choeradades  by  Strabo, .. 
i.  e.  *^  rocky."    See  Majorca  and  Minorca. 

BALEARIC  ISLANDS*  See  the  preceding  arti- 
cle. 

B  ALECHOn,  John  Joseph,  a  very  celebrated  and 
well  known  French  engraver,  flourished  about  1750. 
He  died,  according  to  Basan,  some  few  years  since,  at 
Avignon.  This  extraordinary  artist  worked  entirely 
with  the  graver  ^  and  he  was  perfectly  master  of  that 
instrument.  The  clearness  of  his  strokes,  and  the  depth 
of  colour  which  he  produced,  are  far  beyond  any  pro- 
duction prior  to  his  own.  The  two  large  plates  which 
be  did  from  Vernet,  one  representing  a  storm^  the  other 
a  eahn^  must  ever  be  considered  as  very  astcmishing  ex- 
ertions of  the  artist.  They  are  too  well  known,  and  too 
much  admired,  to  need  any  further  eulogium  \  and  were 
never  equalled  until  they  were  perhaps  surpassed  by  our 
countryman  Woollet. 

BALEN,  Hendrick  Van,  history  md  portrait 
painter,  was  bom  at  Antwerp  in  1 560,  and  was  a 
disciple  of  Adam  Van  Oort  \  but  be  quitted  that  mas- 
ter to  acquire  a  better  taste  of  design  and  composition, 
by  pursuing  his  studies  at  Ron»e,  where  he  resided  for 
a  considerable  time.  He  copied  the  antiques  ;  he  at- 
tended to  the  works  of  the  most  memorable  modem 
artists  \  and  at  his  return  to  his  own  country,  the  visi- 
ble improvement  of  his  taste  recommended  him  to  the 
favour  and  esteem  of  the  ablest  judges  of  the  art.  He 
distinguished  himself  by  a  good  manner  of  designing, 
and  his  works  are  admitted  into  the  cabinets  of  the 
curious  among  those  of  the  principal  painters.  He 
particularly  excelled  in  the  naked,  and  gave  to  his 
figures  so  much  truth,  roundness,  and  correctness  of 
ootline,  that  few  of  his  cotemporaries  could  enter  into 
competition  with  him.  Several  fine  portraits  of  his 
band  are  at  the  Hague ;  among  which  there  is  one 
adorned  with  allegorical  figures  of  Wisdom  and  Justice, 
which  extorts  commendation  from  all  who  attentively 
consider  it.  He  died  in  1632.  All  the  historical  sub- 
jects painted  by  Van  Balen  have  abundant  merit.  His 
designs  of  the  Deluge,  of  Moses  striking  the  Rock, 
and  the  drowning  of  Pharaoh,  are  grand  and  noble 
compositions.  Houbraken  observes,  that  Van  Balea 
with  great  judgment,  bath  introduced  the  Israelites  in 
a  clear  light  in  the  back-ground,  but  the  Egyptians  in 
a  strong  shadow  in  the  fore-ground,  which  had  a  very 
fine  eifcet ;  the  figures  being  well  designed,  the  atti- 
tudes and  draperies  well  chosen,  and  the  number  of  the 
figures  being  very  considerable.  Of  this  painter's  hand 
also,  the  Judgment  of  Paris  is  accounted  a  masterly 
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performance  ;  in  which  the  figure  of  Veoas  is  so  ele- 
gantly designed,  so  full  of  life,  and  so  round,  that  it 
seems  to  stand  forth  from  the  surface.  The  landscapes 
and  back  grounds  of  the  pictures  composed  bj  Van 
Balen  were  generally  painted  by  the  Velvet  Breughel. 

Balen,  JoAn  Van^  painter  of  history,  landscapes, 
and  boys,  was  born  at  Antwerp  in  l6ii\  and  derived 
his  knowledge  of  the  art,  and  his  fine  taste  of  draw- 
ing and  design,  from  his  father  Hendrick  Van  Balen  ; 
but  as  soon  as  he  had  made  a  competent  progress,  he 
travelled  to  Rome,  and  lived  for  several  years  in  that 
and  other  cities  of  Italy*  There  he  acquired  a  good 
gusto  of  design,  though  he  was  sometimes  incorrect; 
and  his  particular  merit  was  shown  in  his  naked  figures 
of  boys,  cupids|  nymphs  bathing  or  hunting,  of  which 
subjects  he  painted  a  considerable  number  \  and  he  pro* 
cured  both  praise  and  riches  by  his  landscapes  and  his- 
tories. His  pictures  w^re  well  bandied,  his  trees  touch- 
ed with  spirit,  and  his  herbage  and  verdure  looked  na- 
tural and  lively.  The  carnations  of  his  figures  were 
clear  and  fresh  \  bis  colouring  in  general  was  transpa- 
rent \  and  the  airs  of  his  heads  were  in  the  manner  of 
Albauo. 

BALES,  Peter,  a  famous  master  in  the  art  of  pen- 
manship, or  fair  writing  \  and  one  of  the  first  inventors 
of  short-hand  writing.  He  was  born  in  1 547,  and  is 
styled  by  Antbpny  Wood  '*  a  most  dexterous  person  in 
his  profession,  to  the  great  wonder  of  scholars  and 
others  ;^*  who  adds,  that  *^  he  spent  several  years  in 
sciences  among  Oxonians,  particularly  as  it  seems  in 
Qloucester-hall :  but  that  study,  which  he  used  for  a  di- 
version only,  proved  at  length  an  employment  of  pre- 
fit.^^  He  is  recorded  for  his  skill  in  micrography,  or  mi- 
niature-writing, in  Hollingsbed^s  Chronicle,  anno  1575; 
and  Mr  Evelyn  also  has  celebrated  his  wonderful  skill 
in  this  delicate  operation  of  the  hand.  "  Hadrian  Ju- 
nius, speaking  as  a  miracle  of  somebody,  who  wrote  the  • 
Apostles  Creed,  and  the  beginning  of  St  John's  Gos- 
pel, within  the  compass  of  a  farthing:  what  would  be 
have  said,^'  says  Mr  Evelyn,  "  of  our  famous  Peter 
Bales;  who,  in  the  year  I57J>  wrote  the  Lord's  Pray- 
er, the  Creed,  Decalogue,  with  two  short  prayers  in 
Latih,  his  own  name,  motto,  day  of  the  month,  year  of 
the  Lord,  and  reign  of  the  Queen,  to  whom  he  pre- 
sented it  at  Hampton  Court,  all  of  it  written  within 
the  circle  of  a  single  penny,  inchaced  in  a  ring  and 
borders  of  gold  \  and  covered  with  a  crystal  so  accu- 
rately wrought,  as  to  be  very  plainly  legible,  to  the 
great  admiration  of  her  Majesty,  the  whole  PriTyrCoun- 
cil,  and  several  ambassadors  then  at  Court  V^  He  was 
farther  very  dexterous  in  imitating  hand-writing,  and 
about  1586,  was  employed  by  Secretary  Walsingham 
in  certain  political  manoeuvres.  We  find  him  at  the 
head  of  a  school,  near  the  Old  Bailey,  London,  in 
1590;  in  which  year  he  published  his  '^  Writing 
Schoolmaster,  in  three  parts  :  the  first  teaching  swift 
writing  \  the  second,  true  writing  \  the  third,  fair 
writing.''  In  1595,  he  had  a  great  trial  ofskill  in  the 
Blackfriars  with  one  Daniel  Johnson,  for  a  golden  pen 
of  20I.  value,  and  won  it ;  and  a  contemporary  author 
farther  relates,  that  he  had  also  the  arms  of  Calligra- 
phy given  him,  which  are  Azure,  a  Pen,  Or,  as  a  prize, 
at  a  trial  of  skill  in  this  art  among  the  best  penmen  in 
London.  In  1597*  be  republislitd  his  '*  Writing 
Schoolmaster  >"  which  was   in  such  high  reputation, 


that  no  less  than  eighteen  copies  of  commendatory     ^ 
verses  composed  by  learned  and  ingenioas  men  of  that      i 
time,  were  printed  before  it.     Wood  says,  that  be  was    fitir 
engaged  in  Essex's  treasons  in  1 600  \  but  Wood  was 
mistaken  :  be  was  only  engaged,  and  very  innocently 
so,  in  serving  the  treacherous  purposes  of  one  of  that 
earl's  mercenary  dependants.     We  know  little  moie 
of  this  curious  person,  but  that  he  seems  to  have  died 
about  the  year  i6zo. 

BALESTRA,  Antonio,  an  excellent  historical 
painter,  was  born  at  Verona  in  i666.  At  the  age  of 
21  he  went  to  Venice,  where  he  entered  himself  in  the 
school  of  Antonio  Beilucci,  and  continned  for  three 
years  undej:  his  direction  j  but  from  thence  be  visited 
Bologna  and  Rome,  and  at  the  latter  became  the  dis- 
ciple of  Carlo  Maratti.  Under  the  tuition  of  so  emi- 
nent a  genius,  be  made  a  very  great  proficiency^  aod 
exerted  himself  for  some  hours  of  each  day  in  design'' 
ing  after  the  antiques,  afler  Raphael,  Correggio,  Han- 
nibal Carracci,  and  other  admired  painters  ;  by  which 
conduct  he  so  effectually  confirmed  his  taste  and  free- 
dom of  hand,  that  he  obtained  the  prize  of  merit  io 
the  Academy  of  St  Luke,  in  the  year  1694,  when  he 
was  only  28  years  of  age.  From  that  time  his  reputa- 
tion was  established,  and  he  received  sufiicient  en- 
couragement $  being  engaged  to  work  for  most  of  the 
churches,  and  in  the  palaces  of  the  nobility  j  and  his 
paintings  were  admired  in  every  part  of  Europe.  His 
style  is  sweet  and  agreeable,  not  unlike  that  of  Mant- 
ti  \  and  the  judicious  observe  in  the  works  of  Balestra, 
a  certain  mixture  of  tlie  several  manners  of  Raphael, 
Correggio,  and  Carracci.  He  died  in  1 740.  In  the 
church  of  Santa  Maria  Mater  Domini  at  Venice,  there 
is  one  of  the  most  capital  performances  of  Balestra,  re- 
presenting the  nativity  of  our  Saviour.  It  is  designed 
in  a  grand  style,  the  composition  is  excellent,  and  has 
a  great  deal  of  grace.  The  heads  are  peculiarly  fine  \ 
and  the  whole  has  a  noble  efi*ect,  with  remarkable  bar* 
mony.  In  a  chapel  belonging  to  the  church  of  S. 
Gemi»iano,  in  the  same  city,  there  is  a  dead  Christ  in 
the  arms  of  the  Virgin, .  painted  by  this  master  in  a 
grand  taste  \  and  although  the  composition  consists  but 
of  a  few  figures,  they  are  finely  designed  \  and  in  every 
part  of  it  there  is  sufficient  merit  to  claim  and  justify 
applause. 

BALEY,  Walter,  the  son  of  Henry  Baley  of 
Warnwell  in  Dorsetshire,  was  born  at  Potsham  in  the 
same  county,  and  educated  at  Westminster  school.  From 
thence  he  was  sent  to  Oxford  \  and,  after  two  years  pro> 
bation,  was  admitted  perpetual  fellow  of  New  College 
in  the  year  1550.  Having  taken  his  degrees  in  arts, 
he  practised  physic,  and  in  1558  was  proctor  of  the 
university.  About  this  time  he  obtained  a  prebend 
of  Wells,  which  he  resigned  in  1579*  ^^  ^^®  J^^^ 
1561  be  was  appointed  queen's  professor  of  physic,  in 
1 563  proceeded  doctor  in  that  faculty,  and  afterwards 
became  one  of  her  majesty's  physicians  in  ordinary. 
He  was  thought  skilful  in  his  profession,  and  bad  con- 
siderable practice.  He  died  in  1592,  aged  63  ;  and 
was  buried  in  the  inner  chapel  of  New  College.  His 
works  are,  i .  A  discourse  of  three  kinds  of  paper  in  com^ 
monusCy  1588,  8vo.  2.  Brief  treiUise  of  the  preserva- 
tion of  the  eye  sight ;  first  printed  in  the  reign  of  Eli- 
zabeth, in  i2mo;  afterwards  nit  Oxford  in  161 6  and 
1654,  ^^^'     3*  J^ircctiotts  for  health  natural  and  or- 
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tificial ;  tvith  medicines  for  aU  diseases  of  the  eyes^  1626, 
4to.  4.  Explicatio  Galeni  de  pofti  convalescentium  et 
senum^  &c.  manuscript,  formerly  in  Lord  Ayleshary's 
library. 

BALI,  an  island  of  Asia,  in  the  East  Indies,  form- 
ing the  north  side  of  the  straits  of  Java,  through  which 
the  East  India  ships  sometimes  return  from  China  to 
Europe  :  but  the  passage  is  commonly  difficult  on  ac- 
count of  contrary  winds.  The  island  is  extremely  po- 
pulous, and  abounds  in  rice  and  otlier  productions  pecu- 
liar to  that  climate.  The  inhabitants  are  Pagans,  and 
Yery  warlike.     E.  Long.  115.  30.  S.  Lat.  9.  o. 

BALIOL,  or  Balliol,  Sir  John  de,  founder  of 
Baliol -college  in  Oxford,  was  the  son  of  Hugh  Baliol, 
of  Bernard's  castle,  in  the  diocese  of  Durham  \  and  was 
a  person  very  eminent  for  his  power  and  riches.  During 
the  contests  and  wars  between  King  Henry  III.  and 
his  barons,  he  firmly  adhered  to  the  king.  In  1 263, 
he  began  the  foundation  and  endowment  of  Baliol  col- 
lege, which  was  afterwards  perfected  by  his  widow. 
He  died  in  the  year  1269. 

Baliol,  Balliol,  or  Boilliol,  John^  the  com- 
petitor with  Robert  Bruce  for  the  crown  of  Scotland, 
was  the  great  grandson  of  David  earl  of  Huntington, 
third  son  of  King  David  I.     See  Scotland. 

BALI  SORE,  »  sea  port  town  of  Asia,  in  the  East 
Indies,  to  the  north-west  of  the  bay  of  Bengal.  It  is 
abont  four  miles  from  the  sea  by  land,  hot  20  by  the 
river;  seated  in  a  very  fruitful  soil,  producing  rice, 
wheat,  aromatic  seeds,  tobacco,  &c.  The  inhabitants 
make  several  sorts  of  stuffs  of  cotton,  silk,  and  a  kind 
of  grass.  The  place  was  given  up  to  the  English  by  the 
Nagpore  rajah  at  the  peace  in  1 803.  £.  Long.  86.  50. 
N.  Lat.  21.  30. 

BALISTES.    See  Ichthyology  Index. 

BALIVO  AMOVENDO,  in  Law^  was  a  writ  for  re- 
moving a  bailiff  from  his  office,  for  want  of  having  suf- 
ficient land  in  his  bailiwick  to  answer  the  king  and  his 
people,  according  to  the  statute  of  Westminster,  2  reg. 
Orig.  78.  • 

BALK,  among  builders,  is  sometimes  used  for  the 
snmraer  beam  of  a  house ;  sometimes  for  the  poles  and 
rafters,  which  support  the  roofs  of  barns,  &c.  ;  and 
sometimes  for  the  beams  used  in  making  sea-ho!d«. 

Balk,  or  Balkhy  a  province  of  Great  Bukharia  in 
Asia,  about  360  miles  long  and  250  broad,  situated 
to  the  south  of  the  province  of  Samarkand,  and  to  the 
east  of  Bukharia  Proper.  It  is  the  least  of  ihe  three 
provinces  that  make  up  what  is  called  Great  Bukhaiia  ; 
but  being  extremely  fertile  and  well  cultivated,  the 
prince  draws  a  great  revenne  from  it.  The  country 
particularly  abounds  with  silk,  of  which  the  inhabitants 
make  pretty  manufactures.  The  Uzbecks  subject  to 
the  khan  of  Baikh  are  the  most  civilized  of  all  the  Tar- . 
tars  inhabiting  Great  Bukharia,  owing  probably  to 
their  commerce  with  the  Persians  :  they  are  likewise 
more  industrious,  and  more  honest,  than  the  rest ;  but 
in  other  respects  have  the  same  customs  with  the  rest 
of  the  Tartars.  The  province  is  subdivided  into  seve- 
ral countries  ^  the  most  remarkablovof  which  are  Khot- 
lan  or  Katlan,  Tokharestan,  and  Badag^han.  It  was 
formerly  subject  to  Persia,  but  is  now  a  dependency  on 
the  kingdom  of  Cabul. 

Balk,  the  capital  of  the  .ibove-mentioned  province, 
tiloated.oo  the.  frontiers  of  Persia,  in  E.  Long.  65.  20. 


N.  Lat.  36.  45.  It  is  probably  the  ancient  Bactra,  ca- 
pita] of  the  kingdom  of  Bactria  \  and  is  said  by  the 
Persians  to  have  been  founded  by  Kay-umaraz  the 
first  king  of  Persia,  because  he  met  his  brother  upon 
the  »pot  where  it  stood,  after  he  had  been  lost  for  a 
long  time  ;  balkhiden^  or  balghiden^  in  the  Persic  lan- 
guage, signifying  to  receive  and  embrace  a  friend. 
The  first  kings  of  Persia,  who  resided  in  the  province 
of  Media  or  Aderhijan^  considered  this  city  as  one  of 
their  principal  frontiers  on  the  side  of  Scylliia.  In 
the  27th  year  of  the  Hegira,  of  Christ  647,  Balk  was 
reduced  by  the  Arab%  under  the  command  of  Abdal- 
lah  Ebn  Amer.  It  continued  subject  to  Arab  princes 
till  the  year  of  the  Hegira  432,  of  Christ  1041  ;  when 
it  was  reduced  by  Togrol  Beg,  the  Tangrolipix  of  the 
Greeks,  and  prince  of  the  Seljukian  dynasty.  It  was 
taken  by  Jenghiz  Khan,  A.  Dp  I22l,  who  with  his 
usual  and  unparalleled  cruelty  caused  all  the  inhabi- 
tants to  be  brought  without  the  walls,  and  massacred 
without  mercy.  In  1369,  Sultan  Hosein,  the  last  of 
the  race  of  Jenghiz  Khan,  was  driven  from  Balk  by 
Tamerlane,  whose  successors  were  driven  out  by  the 
Uzbecks  in  the  15th  century.  It  was  afterwards  re- 
deemed by  Shah  Ismael  Sufi  ;  but  finally  wrested  out 
of  his  hands  by  the  Uzbeck  Tartars,  between  whom 
and  the  Persians  it  is  the  occasion  of  almost  continual 
It  was  not  long  since  the  residence  of  a  khan 
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of  Tartars.  It  is  the  most  considerable  city  possessed 
in  these  parts  by  the  Mahometan  Tartars,  is  large, 
well  built,  and  populous,  the  houses  consisting  for  the 
most  part  of  stone  or  brick.  The  fortifications  consist 
of  bulwarks  of  earth,  fenced  without  with  a  strong 
wall,  high  enough  to  cover  the  soldiers  employed  in 
defence  of  those  fortifications.  As  this  place  is  the 
resort  of  all  the  business  transacted  between  the  Indies 
and  Great  Bukharia,  trade  flourishes  extremely  at 
Balk  \  especially  as  it  has  a  fine  river  passing  through 
its  suburbs,  which  is  of  vast  service  to  the  town.  This 
river  falls  into  the  Amu,  in  N.  Lat.  38.  30.  upon  the 
confines  of  Great  Bukharia  and  Kowarazm.  The 
khan^s  palace,  or  castle,  is  a  large  edifice  built  after 
the  oriental  manner  \  and  consists  almost  entirely  of 
marble,  of  which  there  are  fine  quarries  in  the  neigh- 
bourhood. The  khan  of  Balk  was  obliged  in  1739  to 
submit  to  the  Persians  under  Khouli  Kan ;  but  since 
that  time  the  country  has  been  separated  from  Persia, 
and  is  now  subject  to  the  kingdom  of  Cabul. 

BALKEHS,  in  the  fishery,  persons  placed  on  rocks 
and  eminences  at  sea  to  sj^y  the  herring  droves,  and  give 
notice  to  (he  fishermen,  by  waving  boughs,  what  way 
they  go,  and  where  they  may  be  found. 

BALL,  in  a  general  sense,  a  spherical  and  round 
body,  whether  naturally  so,  or  formed  into  that  figure 
by  art. 

Ball,  in  the  military  art,  comprehends  all  sorts  of 
bullets  for  fire-arms,  from  the  cannon  to  the  pistol.  Can- 
non-balls are  of  iron  \  musket-balls,  pistol-balls,  &c. 
are  of  lead.  The  experiment  has  been  tried  of  iron 
balls  for  pistols  and  fusees  \  but  they  are  justly  rejected, 
not  only  on  account  of  their  lightness,  which  prevents 
them  from  fiyipg  straight,  but  because  they  are  apt  to 
furrow  the  barrel  of  the  pistol,  &c. 

Ball  of  a  Pendulum^  the  weight  at  the  bottom.  Jn 
shorter  pendolums  this  is  called  the  hob. 

BalL|  in  Pyrotechnics^  is  also  a  composition  of  va- 
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B«iu  rious  combustible  ingredients,  serving  to  baro,  smoke, 
give  light,  &c.  In  this  sense  we  read  of  fire-balls, 
light- balls,  smoke-balls,  stink-balls,  sky-balls,  water* 
balls,  land-balls. 

Ball,  among  the  Cornish  miners,  signifies  a  tin- 
-mine. 

Ball,  among  printers,  a  kind  of  wooden  tunnel 
etuSed  with  wool,  contained  in  a  leather  cover,  which 
is  nailed  to  the  wood,  with  which  the  ink  is  applied  on 
the  forms  to  be  wroaght  oflF.     See  Printing. 

Horse-BALLs^  among  farriers.  Horses  have  a  very 
nice  taste  \  it  is  therefore  proper  to  give  the  more  dis- 
agreeable drugs  in  the  form  of  balls,  and  to  make 
drenches  of  the  more  palatable.  Balls  should  be  of  an 
oval  shape,  not  exceeding  the  size  of  a  pullet's  egg  \ 
and  should  be  dipped  in  sweet  oil  to  make  them  slip 
down  the  easier.  Some  horses  have  a  strait  gullet, 
which  makes  them  very  averse  to  a  ball  being  thrust 
down  their  throats  ^  such  horses  had  better  have 
drenches  given  them,  or  their  medicines  may  be  mix- 
ed with  bran,  or  in  their  mashes.  See  Farri£RY, 
passim, 

BALL'Vein^  in  Mineralogy^  a  name  given  by  the 
miners  of  Sussex  to  a  sort  of  iron  ore  common  there, 
and  wrought  to  considerable  advantage.  It  yields  not 
any  great  quantity  of  metal,  but  what  it  has  runs  freely 
in  the  fire  y  it  is  usually  found  in  loose  masses,  not  in 
the  form  of  a  stratum,  and  is  often  covered  with  one 
or  more  crusts.  It  generally  contains  some  sparkling 
particles ;  and  is  usually  of  a  circular  form  in  the  per- 
fect masses,  thickest  in  the  middle,  and  gradually  thin- 
ner as  it  approaches  the  sides.  The  ores  of  Sussex  in 
general  are  poor,  but  they  require  very  little  trouble  in 
the  working  \  so  that  a  considerable  profit  is  made  an- 
nually from  them. 

Ball  and  Socket^  an  instrument  made  of  brass,  with 
a.perpetual  screw,  so  as  to  move  horizontally,  vertically, 
and  obliquely ;  and  is  generally  used  for  the  managing 
of  surveying  or  astronomical  instruments. 

Puff'BALL^  the  English  name  of  the  lycoperdon.  See 
LTcor£RDON,  Botany  Index. 

Martial  Balls^  in  Pharmacy ^  are  a  mixture  of  fil- 
ings of  iron  and  cream  of  tartar,  formed  into  a  solid 
consistence  and  form  of  a  ball,  which  is  used  to  im- 
pregnate water  or  other  liquids  with  iron  dissolved  by 
the  tartareous  acid.  To  make  these  balls,  one  part  of 
filings  of  iron  and  two  parts  powdered  cream  of  tartar 
are  mixed  well  together,  and  put  into  an  earthen  or 
iron  vessel  with  some  water.  This  mixture  is  to  be  stir- 
red from  time  to  time,  till  it  becomes  almost  dry  ^  and 
.  then  it  is  to  receive  more  water,  and  to  be  stirred  as 
before.  This  treatment  is  to  be  continued  till  it  ac- 
quires, when  nearly  dry,  somewhat  of  the  consistence 
and  tenacity  of  softened  rosin.  Then  it  is  to  be  rolled 
up  in  the  form  of  a  ball,  which  is  generally  kept  tied 
up  in  a  rag  \  and  when  intended  to  be  used,  it  is  to 
be  infused  in  water,  till  it  gives  some  colour  to  that 
liquid.  The  infusion  of  martial  balls  is  tonic,  vulne- 
rary, discutient,  and  aperitive  \  and  is  employed  both 
internally  «nd  externally.  Iron  being  soluble  in  all 
acids,  is  attacked  in  this  preparation  by  the  tartareous 
acid,  whieh  reduces  it  to  a  kind  of  neutral  salt  not  cry- 
•tallizable.  This  salt  would  remain  liquid,  and  would' 
form  a  soluble  martial  tartar,  called  tariarised  tincture 
of  Mars.    U  proper  proportions  of  filings  of  iron  and 
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cream  of  tartar  be  nsed,  and  treated  long  enoDgfa  for 
an  entire  and  complete  combination,  nothing  would  be 
obtained  but  a  liquor  or  magm^  which  could  not  be 
preserved  in  a  solid  form,  but  would  be  continual- 
ly moist.  Therefore,  in  the  martial  ball  there  is  a 
good  deal  of  the  cream  of  tartar  and  filings  of  iron 
not  combined  together,  by  which  its  solidity  is  pre- 
served. 

Mercurial  Balls,  in  Pfiarmacy^  are  an  amalgam  of 
mercury  and  tin,  sufficiently  solid  to  be  moulded,  and 
to  preserve  a  given  form.  The  method  of  making  them 
is  by  adding  mercury  to  melted  tin,  and  pouring  the 
fluid  mass  into  a  round  hollow  mould.  These  balls  are 
employed  to  purify  water,  in  which  they  are  boiled^  for 
which  purpose  travellers  often  carry  some  along  with 
them.  Nothing,  however,  can  be  more  pernicious  than 
such  a  practice,  should  the  water  contain  any  nitrous 
acid,  which  it  very  often  does. 

Balls  of  Silk-worms  and  Spiders^  are  little  cases  or 
cones  of  silk,  wherein  those  insects  deposite  their  eggs. 
Spiders  are  extremely  tender  of  their  balls,  which  they 
carry  about  with  them,  adhering  to  the  papillae  about 
their  anus.  Grew  mentions  balls  or  bags  of  a  species 
of  sIlk*worm8  in  Virginia  as  big  as  hens  eggs,  and  con- 
taiuing  each  four  aurelias. 

Zoologists  speak  of  a  sort  of  balls  of  hair  covered 
over  with  a  smooth  shining  coat  or  shell,  found  in  the 
stomachs  of  oxen,  cows,  calves,  horses,  sheep,  and  goats. 
See  the  article  Bezoar. 

Balls  of  Fire^  in  Meteorology.    See  Fire,  Balls 

^/'  .  .. 

Balls,  in  Electricity ^  are  two  pieces  of  cork,  or  pith 

of  elder,  nicely  turned  in  a  lathe  to  the  size  of  a  small 
pea,  and  suspended  by  fine  linen  threads  j  intended  as 
electrometers,  and  of  excellent  use  to  discover  small  de- 
grees of  electricity,  to  observe  the  changes  of  it  firom 
positive  to  negative,  and  vice  versa ;  and  to  estimate 
the  force  of  a  shock  before  the  discharge,  so  that  the 
operator  should  always  be  able  to  tell  very  nearly  be- 
fore the  discharge,  by  knowing  how  high  he  has  char- 
ged his  jars,  what  the  explosion  will  be. 

Fire-BALLSf  are  bags  of  canvas  filled  with  gnn- 
powder,  sulphur,  saltpetre,  pitch,  &c.  to  be  thrown  by 
the  soldiers,  or  out  of  mortars,  in  order  to  fire  the  houses 
incommoding  trenches,  advanced  posts,  or  the  like.*- 
The  Greeks  had  divers  kinds  of  fire-balls,  or  nv^§iUXH 
Xthi  'y  one  kind  called,  more  particularly,  ^kv)«A<«,  or 
•KvItffA^Sif,.  made  of  wood,  sometimes  a  foot  or  even 
a  cubit  long ;  their  heads  being  armed  with  spikes  of 
iron,  beneath  which  were  hemp,  pitch,  and  other 
.  combustibles,  which  being  set  on  fire,  they  were  cast 
among  the  enemy.  The  preparations  of  fire-balls, 
among  the  moderns,  consist  of  several  operations,  viz. 
making  the  bag,  preparing  the  composition,  tying, 
and,  lastly,  dipping  the  ball.  i.  The  bags  for  this 
purpose  are  either  oval  or  round.  2.  The  composition 
wherewith  fire-balls  are  filled  is  various :  To  ten 
pounds  of  meal-gunpowder  add  two  of  saltpetre,  one 
of  sulphur,  and  one  of  colophony  j  or  to  six  pounds 
of  gunpowder,  add  four  of  saltpetre,  four  of  sulphur, 
one  of  powdered  glass,  half  a  pound  of  antimony,  as 
much  camphor,  an  ounce  of  sal-ammoniac,  and  four  of 
common  salt,  all  pulverised.  Sometimes  they  even  fill 
fire-balls  with  hand  grenades.  3.  For  tying  the  fire- 
balls, they  prepare  two  iron  rings,  one  fitted  round  the 

aperture. 
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•pertnre,  ivhere  the  ball  is  to  be  lighted,  tbe  other 
'  «ear  its  base.  A  cord  is  tied  to  these  rings  in  such  a 
naimer,  as  that  the  several  turns  represent  semicircles 
of  the  sphere  cutting  the  globe  through  the  poles :  over 
the  cords,  extended  according  to  the  length  of  (be  ball, 
others  are  tied,  cutting  the  fornier  at  right  angles,  and 
parallel  to  each  other,  making  a  knot  at  each  intersec* 
tioo ;  lastly,  after  putting  in  a  leaden  bullet,  the  rest  of 
the  space  is  filled  with  tow  or  paper.  4.  Thus  com- 
pleted, the  fire-ball  remains  to  be  dipped  in  a  composi- 
tion of  melted  pitch  four  pounds,  colophony  two,  and 
linseed  oil  or  oil  of  turpentine  two;  after  dipping,  they 
cover  it  round  with  tow,  and  dip  again,  till  it  be 
brought  to  the  just  diameter  required. 

Light-BdLLS^  are  such  as  diffuse  an  intense  light 
around  ^  or  they  are  balls  wbioh,  being  cast  out  of  the 
band  or  a  mortar,  bum  for  some  time,  and  illuminate 
the  adjacent  parts.  I.  Luminous  or  light^balls  for 
the  band  are  made  of  ground  powder,  saltpetre, 
brimstone,  camphor,  and  borax,  all  sprinkled  with  oil, 
and  moulded  into  a  mass  witii  suet  \  and  this  is  wrap- 
ped up  in  tow,  with  a  sheet  of  strong  paper  over  it. 
To  fire  it,  they  make  a  bole  into  it  with  a  bodkin,  in- 
to which  they  put  some  priming,  that  will  buru  slow. 
Its  use  is  to  be  cast  into  any  works  they  would  discover 
in  the  night-time.  2.  For  the  larger  light-balls,  or 
those  to  be  thrown  to  a  greater  distance,  they  melt 
equal  quantities  of  sulphur,  turpentine,  and  pitch  ^  and 
therein  dip  an  earthen  or  stone  ball,  of  a  diameter  much 
less  than  that  of  the  mortar  out  of  -  which  the  fire- 
ball is  to  be  cast :  then  rolling  it  in  gunpowder,  and 
covering  it  round  with  gauze,  they  dip  it  again,  and 
repeat  the  rest  till  it  come  to  fit  the  cavity  of  the 
mortar :  lastly,  they  sprinkle  it  round  with  gun- 
powder* This,  being  once  kindled,  will  strongly  il- 
luminate all  around  the  place  where  it  is  thrown,  and 
give  opportunity  to  examine  the  state  and  condition 
thereof. 

Smoke  or  Dark^SjLLs^  those. which  fill  tbe  air  with 
•moke,  and  thus  darken  a  place  to  prevent  discoveries. 
To  prepare  a  darkening  ball,  make  an  oval  or  spheri- 
cal bag }  melt  rosin  over  the  coals,  and  add  an  equal 
part  of  saltpetre  not  purified,  also  of  sulphur,  and  a 
fifth  part  of  charcoal.  The  whole  being  well  incorpo- 
rated, pat  in  tow  first  shred,  and  >fill  the  bags  with 
this  composition,  and  dip  It  after  the  same  manner  as  a 
fire-balU 

Stink-BALLSj  those  which  yield  a  great  stench  where 
fired  to  annoy  the  enemy.  Their  preparation  is  thus  : 
Melt  ten  pounds  of  pitch,  six  of  rosin,  twenty  of  salt- 
petre, eight  of  gunpowder,  and  four  of  colophony  j  to 
these  add  two  of  charcoal,  six  of  horse>hoofs  cut 
small,  three  of  asafoetida,  one  of  stinking-saracen,  and 
any  other  efiensive  ingredients.  The  rest  as  in  the 
former. 

Sky-BALLSf  thos^  cast  on  high  out  of  mortars,  and 
which,  when  arrived  at  their  height,  bursting  like  roc- 
kets, afford  a  spectacle  of  decoration.  Sky-balls  are 
made  of  a  wooden  shell,  filled  with  various  compositions, 
particularly  that  of  tbe  stars  of  rockets.  These  are 
sometimes  intermixed  with  crackers  and  other  combus- 
t^blea,  making  rains  of  fire,  &c. 

WatoT'BALLB^  those  which  swim  and  bum  a  consi- 
derable time  in  the  water,  and  at  length  bnrst  therein. 
These  are  made  in  a  wooden  shelly  tbe  oaVity  of  irJuck 
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is  filled  with  refined  saltpetre,  sulphur,  saw-dust  boiled      BsIIi 
in  water  of  saltpetre,  and  dried  \  to  which  sometimes         11 
other  ingredients  are    added,   as   iron  filings,   Greek ,  P******^ 
pitch,  amber  dust,  powdered  glass,  and  camphor.    The 
ingredients  are  to  be  ground,  mixed  up,  and  moistened 
with  linseed  oil,  nut  oil,  olive  oil,  hempseed  oil,  or  pe- 
trol.    At  the  bottom  is  placed  an  iron  coffin,  filled 
with  whole  gunpowder,  that  the  ball  may  at  last  burst 
with  a  greater  noise :  and,  lastly,  the  ball  is  by  the  ad- 
dition of  lead  or  otherwise,  made  of  the  same  specific 
gravity  with  water. 

Land-BjLLS  are  those  which,  being  thrown  out  of  a 
mortar,  fall  to  the  ground,  burn,  and  burst  there.  The 
ingredients  are  much  the  same  as  in  the  water* baUa^  on- 
ly the^specific  gravity  is  not  attended  to. 

BALLAD,  a  kind  of  song,  adapted  to  the  capacity 
of  the  lower  class  of  people^  who,  being  mightily  taken 
with  this  species  of  poetry,  are  thereby  not  a  little  in- 
fluenced in  tbe  conduct  of  their  lives.  Hence  we  find, 
that  seditious  and  designing  men  never  fail  to  spread 
ballads  among  the  people,  with  a  view  to  gain  them 
over  to  their  side. 

BALLAGHAN,  a  town  of  Ireland,  in  the  county 
of  Sligo,  and  province  of  Connaugbt.  W.  Long.  9.  50* 
N.  Lat.  53,  48. 

B ALLAN,  or  Ballok,  a  town  of  France,  in  the 
department  of  Sarthe,  seated  on  the  river  Ome.  £• 
Long.  o.  20.  N.  Lat  48.  lo. 

BALLAST,  any  heavy  matter,  as  stone,  gravel,  iron, 
&c.  thrown  into  the  hold  of  a  ship,  in  order  to  make 
her  sink  a  proper  depth  in  the  water,  that  she  may  be 
capable  of  carrying  a  sufficient  quantity  of  sail  without 
oversetting. 

There  is  often  great  difference  in  the  proportion  of 
ballast  required  to  prepare  ships  of  equal  burden  for  a 
voyage  \  the  quantity  being  always  more  or  less  accord- 
ing to  tbe  sharpness  or  flatness  of  the  ship^s  bottom, 
which  seamen  call  the  Jloor. 

The  knowledge  of  ballasting  a  ship  with  propriety, 
is  certainly  an  article  that  deserves  the  attention  of  the 
skilful  mariner :  fur  though  it  is  known,  that  ships  in 
general  will  not  carry  a  sufficient  quantity  of  sail  till 
they  are  laden  so  deep  that  the  surface  of  the  water  wiH 
nearly  glance  on  the  extreme  breadth  amidshrps,  yet 
there  is  more  than  this  general  knowledge  required  ^ 
since,  if  she  has  a  great  weight  of  h^avy  ballast,  as  lead, 
ir^n,  &c.  in  the  bottom,  it  will  place  tbe  centre  of 
gi^ivity  too  low  in  the  hold  ^  and  although  this  will  en- 
able her  to  carry  a  great  sail,  she  will  nevertheless  sail 
very  heavily,  and  run  the  risk  of  being  dismasted  by 
her  violent  rolling. 

To  ballast  a  ship,  therefore,  is  the  art  of  disposing 
those  materials  so  that  she  may  be  duly  poised,  and 
maintain  a  proper  equilibrium  on  the  water,  so  as  nei- 
ther to  be  too  ttifffkot  too  cranky  qualities  eqnally  per- 
nicious: as  in  tbe  first,  altbough  the  ship  may  be  fitted 
to  carry  a  great  sail,  yet  her  velocity  wiH  not  be  pro- 
portionably  increased  \  whilst  her  masts  are  more  endan- 
gered by  her  sudden  jerks  and  excessive  ktbouring :  and 
in  the  last,  she  will  be  incapable  of  carrying  sail,  wSth« 
out  the  risk  of  oversetting. 

.  Stiffness^  in  ballasting,  is  occasioned  by  disposing  a 
great  quantity  of  heavy  ballast,  as  lead,  iron,  dcctn  the 
bdttom,  which  naturally  places .  the  centre  of  gravity 
very  near  tbe  keel>  and  that  being  die  centre  abont 
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BalUit  ^>ch  the  ?i]Nralioiif  are  owde,  tlie  lo«6i  it  k  pkeed, 
Q  tbe  more  violeDt  wiU  be  tlie  motion  of  roliiaf^. 
B«U«ndcn.  Crank/^sSy  on  the  other  hand^  is  occasioned  by  having 
too  Little  ballast,  or  b;  disposing  the  ship's  lading  so  as.  to 
raise  the  centre  of  gravity  too  high,  which  also  endangers 
tbe  mast  in  carrying  sail  when  it  blows  h^cd:  for  when 
tbe  masts  lose  their  perpendicular  height,  Ihey  strain  on 
the  shrouds  in  the  nature  of  a  lever,  wliich  increases  aa 
tbe  sine  of  tlieir  obliquity ;  and  a  ship  that  loses  her- 
masts  is  in  great  danger  of  being  lost. 

The  whole  art  of  ballasting,  therefore,  consists  iik 
placing  the  centre  of  gravity  to  ooirespond  with 
the  trim  and  shape  of  tbe  vessel,  so  as  neither  to 
be  too  high  nor  too  low,  neither  too  far  forwards 
ner  too  far  aft  \  and  to  bide  the  ship  sa  deep,  that  the 
suriace  of  the  water  may  nearly  rise  to  the  extreme 
breadth,  amidships  j  and  thus  she  will  be  enabled  to 
carry  a  good  sail,  incline  but  little,,  and  ply  well  to  the^ 
v^indward. 

Ships  are  said  to  be  in  bcJiast  when  Ifaey  have  no 
other  loadiiig.  Masters  of  v^sels  are  obliged  to  declare 
the  quantity  of  ballast  they  bear,  and  to  onload  it  at 
certain  places.  They  are  prohibited  unloading  their 
ballast  in  havens,  roads,  &.c  the  oegleol  of  which  baa 
ruined  many  excellent  ports.-»Ships  and  iiessels  taking, 
in  ballast  in*  the  river  Thames  are  to  pay  an  much  a  ton 
to  Trioity-Jionse,  Deptdbsd  ;  who  shall  employ  ballasts 
men,  and  regulate  them  j  and  thiBic' lighters  to.be  mark-^ 
ed,  &€•  on  pain  of  lol. 

BALLATOONS,  large  heavy,  luggage-boata  uaad^ 
for  carrying'  wood  by.  the  river  froqi  Astracan«  and  the 
Caspian  sea  to  Moscow.  These  will  oaqry  fioom  »oo  to. 
200  tons,  and  have  from  loo  to  I20  men  emplojKd  to. 
row  and  tow  them,  along. 

BALLENDEN,  Sir  John,  a  Scottish  ppet,  in  the 
reign  of  James  V.  of  Scotland,  waa  descended  from 
a|i.  ancient  family  in  that  kingdom*     His  fathen,  Mr* 
Thomas  Ballenden  of  Auchinoiil,  was  director  to  the* 
cliaocery  \fi  the^yoar  1540,  and  clerk  register  in  1541* 
Where  oi|r  poet  was^  educated,  we  are  not  informed  \ 
but  from  one  of  his  poems  we  learn,  that  in  his  youtk 
he  bad  some  employment  at  the  couriof  King  Jamea  V. 
and  that  be  was  in  great  &vonr  with,  that  prince.     ISbu. 
vine  taken  orders,  and'  being  cceated  doctor  of  divinity 
a^  the  Sorbonne,  he  was  made^  canon  oft  Ross,  and  arch^ 
dpacoiv  of  Moray.     He  likewise  obtained  the  place  oi' 
clerk-register^  hot  ^aa  afterw^irds  deprived:  of  that  em*, 
ploynieat  by  the  filctiona  of  the-  times^    however,  iqi 
tbe  sacoeeding  neign  of  M^ry,  he  recovered  that  offioe^ 
aqd  waa  one  of  the  lordaof  sessioUk     Being  azeakraa 
Papist,  he,  in  conjunction  with  Dr  Laiag,  wasextremely> 
assiduous  in  retarding  the  progress  o^f  the  reformation  j 
till  at  last,  finding  the  opposition- too  powei^ul^  be  qoit^ 
ted  Scotland,  and  went  to  Rome,  ^i^iera  he.died  in  the> 
year.  1^5  50*     He  iagcperalhr  estoemed.one'of  the  best 
Sbottisb  |>oeta  qf  that  age.   iffia works  are^  i»  TheHis^^ 
Uty  and  Ckromcks  of  Scotland' of  Meei^r  BoHist  (Boe*. 
thius)i  tranai^Udibf^.Mr  JofmBaikndtn^  £dinb.  1536.. 
This  is. not  ameve  tranalaltOB,  Ba{lendto  havipg  00P-. 
rented  severnl  n§iatakes  of  i|ia.  author,  and  made  )avge> 
additions.     It  is  in  folio,  and;  black- letter.     2.  Gbsme^ 
gr^pbu  ^ tke^ISttory  of'Scotlqpd^  witha  poe^cal  poem. 
^ADe9ctipiun<^Adlmmi/i,  ^^  Tf^at»Miatmiiof'3oeMus*^ 
MifScrqktWM  i^Seaikmd.     ^  f^pM*9  to  Xnig  Jam^4*  F4 
Bale  sajra  ka#  badr  sgBA.  tbese-  letters*    6*  S»vendt  pouB» 


10  Camich^iel's  coUtciion  of  Scottish  poems  \  besides 
maAy  others  in  manuscript^  in  private  libraries  in  Sco^       | 
land.     7.  VirHte  m$d  Vyce^  a  poem  addretaed  to  Kiag  Bdlutcia 
Jamea  V.  '  " 

BALLET,  Balet,  orBALLErro,  a  kind  dF  drama* 
tic  poem,  xeprescoting  seme  fiibulona  actios  ar  sofcjeel 
divided  into  several  entries )  wliereift seveeal  peraoaa  vfm 
pMLr^  and  recite  things  under  the  naaie  of  some  deity,  ot 
other  illustrious  character. 

Bai^LET  ia  more  particularly  used  for  a  kind  of  comje 
dance,  consistiag  of  a  series  of  sei^eral  airs  of  differsnl 
kinds  of  movements,  which  together  cc^present  sooie  sob* 
ject  or  action.  They  are  perforawd  chiefly  by  onska 
representing  sylvaas,  tritona,  nymphs,  shepberds,  and 
the  like^  and  coosist  of  three  parts^  tlie  ealry,  figure, 
and  the  retreat.  The  word  is  of  Greek  origin,  formed 
ftom  fimMstti  jocerej  te  oast,  tiirow,  or  toss ;  whence 
also  in  writers  of  the  nuddle  age,  we  find  baiiatiomt 
fpr  sqitationes^  da^cil^;  and  haUare  fo^  soi^iterv,  to 
daace. 

BALLIAGE,  or  B Aiibi^GE,  iit  Commerce^  &  small 
duty  paid  to  the  city  of  London  by  aliens,  and  even  A^ 
niaens,  for  certoin  commodities  exported  by  tbem. 

BALLICONNEL,  a  town  of  irelaad  ia  the  ooonly 
of  Cavan,  and  province  of  Ulslea.  W.  Lon^  7*  45* 
N.  Lai.  54.  6. 

BALLISHANNQN,  a^large  town  of  Ireland'  in  ^ 
ooanty  of  jPonegali  or  Tyrcoanc^l^  wilh^  a.  good  haven. 
W.  Longk  8.  25.  N.  Lat.  54.  25. 

BALiilSTA,  a  machine  used  by  the  ancieiito  iba 
sbootiiig' darts;  it  resembled  in  some  measiupe  onr  croa* 
bowt.  The  word  is  Latin,  signifying  »  orQes«>bQia;  and 
ie  derived  from  the  Greek  /l«AA«,  to  skoo^^  or  tArow^ 

Vegetios  informs  ns,  that  the  ballista  discharged  darts 
with  such  rapidity  and  videaee  that  nothing  could  resisi 
their  force:  and  AtbetMeua  adds,  that  Agi^tmtua  mada 
one  of  little  mof»  than  two  foot  in*  length)  wlyck  shot 
darts  leoo  paces. 

In  FiateLXXXIiV.  ia  repveaentedihe  halista.  need  in 
aieges,  according  to  tke  chewiiier  Voiard^  2,  a,  the  base 
of  the  baliista )  3,  4,  upright  beams^  5,  i,  tranaverse 
l^^PSy  1%  %  ^^^  ^*o  capitals  in  the  upper  transversa 
beami  (the  l6w«r  transveise  beam  baa  aisq  two  aimilai 
oapitidSf  which  cannot  beseen  in  this  tranaveree^ignie)  $ 
^  9,  two  posts  OP  supports  for  strengthening  the  trans* 
wne  beams}  K}^  xo,  two  skains  of  cords  foftanad  to 
the  capitals  \  11,  xi,  two  arms  inserted  between*  the. 
two  stonds,  or  parts-of  the  skains  ;  £2,  accord  foatened 
to  the  two  arma;  13^  darts  whtcii  are  shot  by*  tbe  ba^ 
listn.)  14,  14,  curveain  the  upright  beame,  and' in  the 
concavity  of  wbicb- cushions'  are- fostened^  in  ordsr  la 
break  the  force  of  the  arms,  which  strike  against  tbem 
with  great  for^  when  the  dart  is.  discharged }  16,  tbe 
arbor,  of  tbe*  machine,  in  wbicb.  a  gnoova  or  oanni  pei^ 
fectly  straight  is  formed,  and  in  which  tbe  darta^  am 
plaoed  in  order  to  their  being  sbot  by  tbftballistav;  17, 
the  not  of  the  trigger  5  xS^  the  roll  or  windlass,  about 
which  the-  cord  ia  wound }  19,  a>  hook,  by  wbick  the 
oord  is  drawn  toivarda  the  centn^  and  tbe  ballieta^oook^ 
ed  \  20^  a  stage  or  table  on  wbibh  tho  arbor  ia  in  pact 
aostained. 

BALLISTEUM,  or  Ballisviubai  in  anti^'ty^ 
n  mititaryi  song  or  dnnce  used^on  occasi^na  of  victory. 
Vopiious  has  preserved* Xh^boUsieumwrnf^  in^ hoaonr  of 
Awrfiani   wfaof   in  the  Sawatitin  war^^  waa^  said'  to 
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InTe  kHIed  48  of  tHe  ettttny  ift  ^ne  day  with  hit  town 
liand.  JfnU/lpy  i»i7^,  mii/t^  tniUe^  milie^  mUie  decoUd- 
vtmust  Unu$  homo  tmlie^  mitie^  miile^  milk  decoJiavit^ 
fmile^  mtUe^  ffu'Ue  vivat^  qfti  fnUie^  miUe  occidH.  7Vm>- 
tum  vim  habet  nemo^  quantum  Jiidit  umguims.  Thh 
uliine  writer  sabjoilis  abother  popular  song  of  tbe  same 
kind !  Miiie  FtaneB9j  fniUe  Sarmatas^  semel  occidimus  ; 
ffdiie^  mUlcy  miHe^  miUet  mOie^  Peraas^  qvarimtu.  It 
took  th^  denomikiation  baUisteum  from  tbie  Greek  B«XA#, 
JMo^  or  jaetb,  to  tast  or  toss,  on  account  of  the  mo- 
tions 06ed  in  this  danice,  which  wan  attended  with  great 
^evatiofis  and  swingings  of  the  bands.  The  bailistea 
Were  a  kind  of  popfnlar  ballads,  composed  by  poets  of 
tbe  lower  dass,  without  onicfa  regard  to  ttie  kws  of 
metre. 

BALLISTIC  ^EMi3ulUM,  an  ingenious  itiachifae  in<- 
vented  by  Benjamin  Bobbins  for  ascertaining  the  Velo- 
i^ity  of  militsry  projectiles,  and  consequently  the  force 
t)f  fired  gunpowder.  It  consists  of  a  large  block  of 
Wood,  annexed  to  the  end  of  a  strong  iron  stem,  having 
%.  cross  steel  ax  id  at  tbe  other  end,  placed  horizontally, 
ftbout  which  the  whole  vibrates  together  like  tbe  pen- 
dnlom  of  a  dock.  The  machine  being  at  rest,  a  piece 
tyf  ordnance  is  pointed  straight  towards  the  woodeft 
block,  or  ball  of  this  p^ndolum,  and  then  discharged  : 
tbe  consequence  is  this  \  the  ball  discharged  frotfi  ihfe 
gun  strikes  and  enters  the  block,  and  caused  the  pen- 
dulum to  vibrate  more  or  less  according  to  tbe  velocity 
of  the  projectile,  or  the  force  of  the  blow  )  and  by  o1^ 
aerving  the  extent  vof  the  vibration,  the  force  of  that 
blow  becomes  known,  or  the  greatest  Velocity  with 
which  the  block  is  moved  oat  of  its  place,  and  conse- 
qaently  the  velocity  of  the  projectile  itself  which  struck 
tbe  blow  and  urged  the  pendulum..  Hutton*s  Matht- 
Mof.  DicU 

BALLOON,  or  Balon,  in  a  genelral  sonde,  sig^ 
liifies  any  spherical  boHow  body,  of  whatever  matter  it 
be  composed,  or  for  whatever  purposes  it  be  designed. 
Thus,  with  chemists,  balloon  denotes  a  round  short- 
taecked  vessel,  used  to  receive  What  is  distilled  by  means 
of  fire  ;  in  architecture,  a  round  globe  on  the  top  of  a 
pillar^  and  among  engineers,  a  kind  of  bomb  made  of 
)>asteboard,  and  played  off,  in  fire-Works,  either  in  the 
air  or  on  the  water,  in  imitation  of  a  real  bomb. 

Air-BALLoos,    See  Aerostatiok* 

Balloon  also  denotes  a  kind  of  game  dothething  re- 
sembling tennis.  The  balloon  is  played  in  the  open  held, 
with  a  great  round  ball  of  double  leather  blown  up  with 
wind,  and  thus  driven  to  and  fro  with  the  strength  of  a 
man*s  arm,  fortified  with  a  brace  of  wood* 

BallooK,  or  BaLloEH,  is  more  particularly  used 
among  voyagers  for  the  state-barges  of  Siam.  The 
balloons  are  a  kind  of  brigantine,  managed  with  oars, 
of  very  odd  figures,  as  serpents,  sea-horses,  &c.  but 
by  their  sharpness  and  number  of  oars,  of  incredible 
swiftness.  The  balloons  are  said  to  be  made  of  a  single 
piece  of  timber,  of  uncommon  length  \  they  are  raised 
high,  and  much  decorated  with  carving  at  head  and 
stern  :  some  are  gilt  over,  and  carry  110  or  even  150 
rowers  on  each  side.  The  oars  are  either  plated  over 
with  silver,  or  gilt,  or  radiated  with  gold  \  and  the 
dome  or  canopy  in  the  middle,  where  the  company  is 
placed,  is  ornamented  viiih  some  rich  stuff,  and  furnish- 
ed with  a  ballustradc  of  ivory,  or  other  costly  matter,  en- 
riched with  gilding.  Tbe  edges  of  the  balh>0D  just  tQucfa 


tfaie  water,  but  (fee  extrcfmities  rise  with  a  sweep  to  a   Balloon 
lit^eat  height.     9o«ie  are  adorned  with  a  variety  of  fi-         B 
^resi  made  of  pieces  of  mother-of-pearl  inlaid  :  the  ^5?!!*^^ 
richer  sort,  instead  of  a  dome,  carry  a  kind  of  steeple  ifi 
the  Middle  \  9o  that,  considering  the  slender uess  of  the 
vessel,  which  is  usually  lOO  or  1 20  feet  long,  and  scsarc^ 
six  broad,  the  height  of  the  two  ends,  and  of  the  steeple 
with  t^e  load  of  deOonkttonS)  tt  is  a  kind  of  miracle  they 
are  not  overset* 

BallooK)  in  the  French  paper  trade,  is  a  term  for 
a  quantity  of  paper,  containing  24  reams. 

Walloon,  Ballok,  or  Ballot,  in  the  French  glass- 
trade,  signifies  a  certain  quantity  of  glass-plates,  small- 
er or  greater  according  to  their  quality.  The  billon  of 
white  glass  contains  25  bundles,  of  six  plates  per  bun- 
die  \  but  the  ballon  of  coloured  glass  is  only  of  1 2\ 
bundles,  and  of  three  plates  to  a  bundle. 

BALLOTA,  Write  Horxhound.  See  BoTAKt 
Indet, 

BALLOTADE,  in  the  manege,  the  leap  of  a  horsfe 
between  two  pillars,  or  upon  a  straight  line,  made  with 
justness  of  time,  with  the  aid  of  the  hand  and  th^ 
calves  of  the  legs :  and  in  such  a  manner,  that  when 
his  fore-feet  are  in  the  air,  he  shows  nothing  but  \\xt 
thoes  of  his  binder  feet  without  yerkirtg  out. 

BALLOTING,  a  method  of  voting  at  elections, 
&c.  by  means  of  little  balls  usually  of  different  colours, 
by  the  French  called  balhts  g  wliich  are  put  into  a  box 
privately. 

BALLS,  or  BALLtrrS,  in  Jteraktry^  a  ftvquent  b^ar^ 
Ing  in  coats  of  armd,  usually  denominated,  according  to 
their  colour,  bezantes,  plates,  hurts,  Ac, 

B  ALLUST£R,  a  small  kind  of  pillar  used  for  baN 
lustrades. 

BALLUSTRADt:,  a  series  or  row  of  ballusters, 
joined  by  a  rail  j  serving  as  well  for  a  rest  to  the  eU 
bows  as  for  a  fence  or  enclosure  to  balconies,  altars, 
staircases,  &c.     See  Architecture^  N°  74. 

BALM.    See  Melissa,  Botakt  Index. 

&ALM,  or  Balsam.    See  Balsam. 

Balm  of  Gilead.    See  Supplement. 

BALNAVJElS,  Hekrt,  a  Scottish  Protestant  divine^ 
born  in  the  shire  of  Fife,  in  the  reign  of  James  V« 
and  educated  at  tbe  university  of  St  Andrew's.  He 
went  afterwards  to  France  in  orcler  to  finish  his  stndies^ 
and  returning  to  Scotland,  was  admitted  into  the  fa- 
mily of  the  earl  of  Arran,  who  at  that  time  governed 
the  kingdom  :  but  in  the  year  1542  tbe  earl  dismissed 
him  for  having  embraeed  the  Protestant  religion.  In 
1564,  he  joined,  says  Mackentie,  the  murderers  of 
Cardinal  Beaton  ;  for  which  he  was  declared  a  traitor^ 
and  ex  common  icatedk  Whilst  that  party  were  be- 
sieged in  the  castle  of  St  Andrew^s,  they  sent  Balnaves 
to  England,  who  returned  with  a  considerable  supply 
of  provisions  and  money  ;  but  being  at  last  obliged  to 
surrender  to  the  French,  he  was  sent  with  the  rest 
of  the  garrison  to  France.  He  returned  to  Scotland,  ~ 
about  the  year  1559;  and  having  joined  the  Congre- 
gation, he  was  appointed  one  of  the  commissioners  to 
treat  with  the  duke  of  Norfolk  on  tbe  part  of  Queen 
Elizabeth*  In  1563  he  was  made  one  of  tbe  lords  of 
session,  and  appointed  by  the  general  assembly,  with 
other  learned  men,  to  revise  the  book  of  Discipline. 
Knox,  bis  cotemporary,  and  fellow -labourer,  gives  hiiVi 
the  character  of  a  vtrj  learned  and  pious  divinCi     He 
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Balnavct  died  at  Edinburgh   in    the  year   IX79.      ^®  wrote, 
II        I.  A  Treatise  concerning  Jus tiiicatioD.     Edinb.  1550, 
B^ltimoi^  8^^,^     2,  A  Catechism,  or  Confession  of  Faith.   Ediub. 
'        ^584*  8vo. 

BALNEARII  servi,  in  antiquity,  servants  or  at- 
tendants belonging  to  the  baths.  Some  were  appointed 
to  heat  them,  cziledjomicatores;  others  were  denomi- 
nated capsaru\  who  kept  the  clothes  of  those  that  went 
into  them  ^  others  alliptcBi  whose  care  it  was  to  puU 
off  the  hair  \  others  unctuarii^  who  anointed  and  per- 
fumed the  body. 

BALNEARIUS  fur,  in  antiquity,  a  kind  of  thief 
wh6  practised  stealing  the  clothes  of  persons  in  the 
baths  ^  sometimes  also  called  fur  balnearum.  The 
crime  of  those  thieves  was  a  kind  of  sacrilege  ^  for  the 
^  hot  baths  were  sacred  :  hence  they  were  more  severely 
punished  than  common  thieves  who  stole  out  of  private 
bouses.  The  latter  were  acquitted  with  paying  double 
the  value  of  the  thing  stolen  \  whereas  the  former  were 
punished  with  death. 

BALNEUM,  a  term  used  by  chemists  to  signify  a 
vessel  filled  with  some  matter,  as  sand,  water,  or  the 
like,  in  which  another  is  placed  that  requires  a  more 
gentle  heat  than  the  naked  fire. 

BALSA,  an  ancient  town  of  Lusitania,  io  the  Ager 
Conaeus ;  now  l^avira^  capital  of  Algarva. 

BALSAM,  or  Native  Balsam,  an  oily,  resinous, 
liquid  substance,  flowing  either  spontaneously,  or  by 
means  of  incision,  from  certain  plants.  There  are  a 
great  variety  of  balsams,  generally  denominated  from 
the  substances  from  which  they  are  obtained  ;  and 
which  are  explained  under  their  names  as  they  occur. 

BALSAMICS.  Balstwiica  is  a  Latin  word  which 
aignifies  mitigating.  The  term  balsamic  is  a  very  lax 
one  \  it  includes  medicines  of  very  different  qualities, 
^s  emollients,  detergents,  restoratives,  &c.  but  in  me- 
JHotA^Zry't  dicines  of  all  these  kinds  there  seems  to  be  this  requi- 
Jfri.  i>tcf.  site  in  them,  viz.  that  they  be  soft,  yielding,  and  ad- 
,hesive,  also  that  bj  their  smaliness  they  have  a  ready 
disposition  to  motion.  Medicines  of  this  tribe  are  ge- 
nerally required  for  complaints  whose  seat  is  in  the  vis- 
cera ;  and  as  they  cannot  be  conveyed  there  but  by  the 
common  road  of  the  circulation,  it  follows,  that  no 
great  effects  can  be  expected  from  them  but  by  their 
long  continuation.  Hoffman  calls  by  the  name  of  bal' 
Mamies  those  medicines  which  are  hot  and  acrid,  also 
the  natural  balsams,  gums,  &c.  by  which  the  vital  heat 
is  increased. 

BALSORA.     See  Bassora. 

BALTAGI,  among  the  Turks,  porters  and  hewers 
of  wood,  in  the  court  of  the  grand  signior  \  who  aho 
mount  on  horseback  when  the  emperor  ridet>  out.  Part 
of  them  also,  who,  for  that  purpose,  must  be. castrated, 
keep  watch  at  the  ^ates  of  the  first  and  second  courts 
of  the  seraglio.  The  first  are  called  capgi\  and  their 
commander  capigi pascha, 

BALTIC  SEA,  a  great  gulf  surrounded  by  Sweden, 
Bussia,  Courland,  Prussia,  Pomerania,  and  Denmark. 
The  king  of  Denmark  levies  a  tax  at  Elsineur  on  every 
ship  that  enters  the  Baltic  sea.  It  is  remarkable  that 
this  sea  neither  ebbs  nor  flows,  and  there  is  always  a 
current  sets  through  the  Sound  into  the  ocean.  It  is  ge- 
nerally frozen  over  three  or  four  months  in  the  year. 
S^e  Baltic,  Supplement. 

BALTIMQKA.    See  Botany JW^x. 
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BALTIMORE,  a  town  of  Ireland  in  the  county  of  Bsltime 
Cork,  a  province  of  Munster,  with  the  title  of  a  baro-        | 
ny.     It  is  seated  on  a  headland  which  runs  into  the .  ^T"- 
■«ea,  five  miles  north<east  of  Cape  Clear.     W.  Long* 
9.  10.  N.  Lat.  51.  15. 

Baltimore,  a  town  of  Marj^land,  in  North  Ame- 
rica. It  is  situated  round  the  head  of  a  small  bay, 
whi(^h  is  an  arm  of  the  Chesapeake,  and  near  the  mouth 
of  the  river  Patapsco.  The  Inison  which  forms  the  har- 
bour is  of  a  circular  form,  with  a  narrow  entrance 
guarded  by  a  fort,  and  is  large  enough  to  contain  2000 
merchant  vessels.  Baltimore  is  now  the  third  port  io 
point  of  trade  in  the  United  States,  New  York  and 
Philadelphia  only  being  superior.  Its  progress  has 
been  rapid  beyond  example.  In  1750  it  was  a  village 
of  10  or  12  houses,  and  in  1818  it  contained  60,000 
inhabitants.  The  merchants  here  are  rated  as  being 
among  the  most  enterprising  in  the  United  States.  The 
tonnage  belonging  to  the  port  in  181 5  amounted  to 
107,137  tons.  A  British  force  attacked  Baltimore  in 
September  1814^  but  the  ships  of  war  being  unable  to 
force  the  entrance  to  the  harbour,  the  attack  by  land 
proved  unsuccessful,  and  the  troops  withdrew,  with  the 
loss  of  the  commander.  General  Ross,  and  200  men. 
The  houses  in  Baltimore  are  generally  well  built,  and 
many  of  the  public  edifices  are  extremely  handsome. 
The  Roman  Catholics  are  the  most  numerous  class  ^ 
the  other  considerable  sects  are  the  Episcopalians, 
Presbyterians,  Baptists,  and  Quakers.  The  democra- 
tic party  have  a  more  decided  superiority  in  Baltimore 
than  in  any  other  great  city  in  the  United  States.  W. 
Long.  76.  40.  N.  Lat.  39.  lO. 

BALTiuoRX'Bird.  See  Oriolus,  Ornithology 
Index, 

BALTZAR,  Thomas,  a  native  of  Lubec,  was  an 
eminent  musical  composer,  and  esteemed  the  finest  per- 
former on  the  violin  of  his  time.  He  came  into  Eng- 
land in  the  year  1658,  and  lived  about  two  years  in 
the  house  of  Sir  Anthony  Cope  of  Hanwel  in  Oxford- 
shire. He  was  the  great  competitor  of  Davis  Mell, 
who,  though  a  clockmaker  by  trade,  was,  till  Baltzar 
came  hither,  allowed  to  be  the  finest  performer  on  the 
violin  in  England  \  and  after  his  arrival  he  divided  with 
him  the  public  applause,  it  being  agreed  that  Mell  ex* 
celled  in  the  fineness  ofliis  tone  and  the  sweetness  of 
his  manner,  and  Baltzar  in  the  power  of  execution  and 
command  of  the  instrument.  Moreover,  it  is  said  of 
the  latter,  that  he  first  taught  tbe  English  the  practice 
of  shifliug,  and  the  use  of  the  upper  part  of  the  finger- 
board. Baltzar  wa$  given  to  intemperance,  and  is  said 
to  have  shortened  his  days  by  excessive  drinking:  he 
was  buried  in  Westminster-abbey  on  the  27th  day  of 
July  1663. 

BALUCLAVO,  or  Jambol,  a  sea-port  town  of  the 
Crimea  on  the  Black  sea,  wliere  they  build  ships  for  the 
grand  sisrnior.     £.  Long.  35.  1 5.  JM.  Lat.  44.  50. 

BALUZE,  Stephen,  a  French  writer,  born  in 
1 65 1,  and  some  time  librarian  to  M.  Colbert.  In  1693 
he  ohtain*{d  a  pension,  with  the  post  of  director  of  tbe 
Royal  College,  for  writing  the  lives  of  the  popes  of 
Avjrrnon  'j  both  which  advantages  he  soon  lost  in  tho 
fluctuation  of  court  parties.  M.  Baluze  is. much  more 
noted  for  collecting  ancient  MSS*  and  illustrasing  tbem 
by  notes,  than  famed  for  his  own  compositions. 

BALYUR,  or  Baliur,^  a  sea- port  of  Africa  in  the 
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liingdom  of  Dancali,  about  14  faoors  joarney  west  from 
Babel-Msndel.  It  is  remarkable  only  for  being  the 
landing  place  of  the  Abyssinian  patriarch  Alphonsua 
Mendez,  with  his  Jesoitt  and  Portuguese,  on  April  3d 
1724.  The  royal  palace  they  found  to  consist  of  about 
half  a  dozen  of  tents,  and  a  scbre  of  huts,  fenced  about 
with  a  thorn  hedge,  and  shaded  by  some  wild  kinds  of 
trees.  The  hall  of  audience  was  only  a  large  tent  about 
a  niosket-shot  from  the  rest.  At  the  upper  end  was  a 
kind  of  throne  made  of  stones  and  clay,  covered  with  a 
carpet,  and  two  velvet  cushions.  At  the  other  end  was 
bis  majesty^s  horse,  with  the  saddle  and  other  accoutre- 
ments hanging  one  side. 

BALZAC,  JohH  Lewis  Guez  de,  born  at  An- 
gooleme  in  1595*  Voltaire  allows  him  the  merit  of 
having  given  numbers  and  harmony  to  the  French  prose, 
bat  censpres  bis  «tyle  as  somewhat  bombastic.  The  cri- 
tics of  his  own  time  gave  him  no  little  disquiet ;  and  he 
gave  them  no  little  advantage  over  him  by  his  sallies  of 
vanity,  and  some  particular  propositions  which  were  a 
little  dangerous.  M.  Balzac,  getting  rid  of  these  dis- 
putes by  his  moderation,  settled  at  his  country-seat  j  re- 
fined his  style  and  genius ;  and  got  by  his  letters  and 
other  writings  which  he  published  from  time  to  time,  the 
reputation  of  being  the  first  writer  in  France.  He  was 
at  length  drawn  from  his  retirement  by  the  hopes  of 
making  his  fortune  under  Cardinal  Ricblieu,  who  had 
formerly  courted  bis  friendship:  but  in  a  few  years  be 
retired  again,  disgusted  with  the  slavish  dependence  of 
a  court  life.  All  he  obtained  from  the  court  was  a  pen- 
sion of  2000  livres,  with  the  titles  of  counsellor  of  state 
and  historiographer  of  France.  He  died  in  1654  j  and 
was  buried  in  the  hospital  of  Notre  Dame  des  Anges, 
to  which  he  bequeathed  12,000  livres.  He  left  an 
estate  of  100  franks  per  annum,  for  a  gold  medal  to  be 
bestowed  every  two  years  for  the  best  discourse  on  some 
moral  subject.  Besides  bis  lettei^  be  wrote  a  work  call- 
ed Oeuvres  Diverses^  i.  e«  on  various  subjects  ^  The 
Prince ;  The  Christian  Socrates,  &c.  and  many  other 
pieces;  all  of  which  have  been  published  in  two  vols  folio. 

BAMBA,  a  province  of  the  kingdom  of  Congo  in 
Africa«-»It  is  situated  between  the  rivers  of  Ambrisi 
and  Lose ;  the  last  of  which  parts  it  from  Pemba  on 
the  east,  as  the  Ambrisi  does  from  the  province  of  Sog- 
DO  on  the  north.  Along  the  sea- coast  it  extends  itstflf 
northward  to  the  river  Lelunda ;  and  on  the  south  to 
that  of  Danda,  which  parts  it  from  the  kingdom  of 
Angola.  The  governors  of  this  province  bear  the  title 
%f  dukes^  and  are  always  some  of  the  princes  of  the 
royal  family.  They  are  as  despotic  and  arbitrary  as  if 
they  were  really  kings,  notwithstanding  the  care  and 
pains  their  monarchs  have  taken  to  keep  them  within 
due  bounds.  The  soil  of  this  province  is  very  fertile  ; 
and  would  produce  all  the  necessaries  of  life  in  great 
plenty,  were  the  inhabitants  but  induatrious  in  its  cul- 
tivation. The  sea  coasts  produce  a  vast  quantity  of 
salt,  which  could  be  purified  with  little  trouble,  and 
would  yield  an  extraordinary  revenue  if  the  duties  were 
duly  paid  :  but  these  the  governors  find  means  to  sink 
mostly  into  their  own  cofters. — Here  is  also  the  fishery 
ef  the  zimbis,  or  little  sea-snail,  who«e  shell  is  the  cur- 
rent coin  not  only  in  this  and  the  neighbouring  king- 
doms, but  also  in  the  most  distant  parts  of  Africa.  Here 
are  also  said. to  be  mines  of  gold,  silveri  quick^ilvexi 


copper,  tin,  and  iron  $  but  none  except  the  iron  mines    JBamba 
are  allowed  to  he  worked.  H 

BAMBERG,  a  large  handsome  town  of  Franconia Bamboccifl>. 
in  Germany,  and  capital  of  a  bishopric  of  the  same 
name.  It  was  formerly  imperial,  but  is  now  subject 
to  Bavaria.  The  country  about  it  produces  plenty  of 
corn,  fruits,  and  liquorice.  It  has  an  university,  found- 
ed in  1585;  and  is  situated  at  the  confluence  of  tho 
rivers  Main  and  Regnitz*  £.  Long.  I0.-I5.  N.  Lat. 
50.  10. 

Bamberg,  a  town  of  Bohemia,  situated  at  the  foot' 
of  a  mountain.     E.  Long.  1 6.  50.  N.  Lat.  49.  53. 

BAMBOCCIO,  a  celebrated   painter  of  conversa- 
tions, landscapes,  cattle,  &c.  was  bom  at  Laeren  near 
Narden  in  1613.     His  name  was  Peter  Van  Laer  ;^ 
but  in  Italy  they  gave  him  the  name  of  Bamboccio, 
on  account  of  the  uncommon  shape  of  his  body,  the 
lower  part^  being  one-third   longer  than   the   upper, 
and  his  neck  so  short  that  it  was  buried  between  his 
shoulders.      He  had,  however,  an-  ample  amends  for 
the  unseemliness  of  his  limbs,  in  the  superior  beauties 
of  his  nyind  :  he  was  endowed  with  an  extensive  genius  ^ 
and,  indeed,  had  an  universal  taste  for  every  part  of 
painting.     He  resided  at  Rome  for  sixteen  years  sue- , 
cessively  y  every  day  studying  to  improve  himself  by 
those  beautiful  models  which  were  continually  open  to 
his  observation,  and  by  the  lovely  scenery  in  the  envi- 
rons of  that  city.     He  was  held  in  the  highest  esteem 
by  all  ranks  of  men,  as  well  as  by  those  of  his  own 
profession  ^   not  only  on  account  of  his  extraordinary 
abilities,  but  also  for  the  amiable  qualities  of  his  mind* 
He  studied  nature  incessantly  \  observing  with  a  cu- 
rions  exactness  every  effect  of  light  on  different  objects, 
at  different  hours  of  the  day  ;  and  whatsoever  incident 
afforded  pleasure  to  his  imagination,  his  memory  foe 
ever  perfectly  retained.     His  style  of  painting  19  sweet 
and  true ;  and  his  touch  delicate,  with  great  transparen- 
cy of  colouring.    His  figures  are  always  of  a  small  size^ 
well    proportioned,   and  correctly  designed  j   and   al- 
though his  subjects  are  taken  but  from  the  lower  kind, 
of  nature,  such  as  plunderings,  playing  at  bowls,  inns, 
farriers  shops,  cattle,  or  conversations }  yet  whatever  * 
he  painted  was  so  excellently  designed,  so  happily  exe- 
cuted,  and  so  highly  finished,  that   his   manner  was 
adopted  by  many  of  the  Italian  painters  of  his  time*. 
His  works  are  still  universally  admired^  and  he  is  just- 
ly ranked  among  the  first  class  of  the  eminent  masters.. 
His  hand  was  as  quick  as  his  imagination,  so  that  he 
rarely  made  sketches  or  designs  for  any  of  his  works  ; 
he  only  marked  the  subject  with*  a  crayon  on  the  can- 
vas, and  finished  it  witJiout  more  delay.     His  memory 
was  amazing :  for  whatever  objects  he  saw,  if  he  con- 
sidered them  with  any  intention  to  insert  them  in  his 
compositions,  the  idea  of  them  was  so  strongly  impres- 
ed  on  his  mind,  that  he  could  represent  them  with  as 
much  truth  as  if  they  w,ere  placed  before   his  eyes*. 
Sandrart  observes,  that  although  painters  who  are  ac- 
customed to  a  small  size  are  frequently  inaccurate  in 
the  disposition  of  the  diflerent  parts  of  their  subject,  . 
seeming  content  if  the  whole  appears  natural ;  yet  Bam- 
boccio  was  as  minutely  exact  in  having  his   figures, . 
trees,  grounds,  and  distances,  determined  with  the  ut- 
most precision  and  perspective  truth,  as  the  best  mas-- 
ters  usually  .are  in  pictures  of'  the.  largest  size  >  which  - 
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flamboceio  t*  ^^  eiroooMtance  that  causes  the  eye  to  he  so  Rgree* 
fl  ably  deluded  by  the  paintings  of  Bamboocio.  In  the 
latter  part  of  his  Vifcf  he  was  severely  tormented  with 
an  asthmatic  compUint,  which  he  endured  with  much 
impatience  ^  and  it  is  reported,  that  as  the  disorder 
seemed  to  him  tnsopportable,  he  threw  himself  into  a 
eanal  to  shorten  his  misery,  and  was  drowned*  His 
death  happened  in  1673. 

B  AMBOE,  in  Botany^  the  trivial  name  of  a  species 
of  arundo.     See  Arundo,  Botant  Index, 

BAHBOE'Habit ;  a  Chinese  contrivance  by  which  a 
person  who  cannot  swim  may  easily  keep  himself  abore 
water.  The  following  account  of  it  is  from  a  letter 
to  the  author  of  the  Seaman's  Preservative*  **  In  the 
year  1730,  I  ^aa  passenger  in  a  ship  from  Batavia  to 
China,  burden  about  400  tons,  called  the  Pridae^ 
Franeiflco  Xavier  cooraiander,  freighted  by  English^ 
Chinese,  and  Portuguese.  Near  the  eoast  of  China 
we  met  one  of  those  storms  called  a  tufioon  (tau-Jbng)^ 
or  a  great  wind,  which  carried  away  all  otir  masts, 
bowsprit  and  rudder ;  and  in  our  bold  we  had  six  feet 
of  water,  expecting  every  moment  the  ship  would 
foonder.^^We  consequently  were  consulting  our  preser- 
vation :  the  English  and  Pottogoese  steed  in  their  shirts 
only,  ready  to  be  thrown  off  ^  but  the  Chinese  mer* 
chants  came  upon  deck,  not  in  a  cork- jacket,  but  1 
will  call  it  a  bamhoe-Aabtty  which  had  lain  ready  in 
their  chests  against  such  dangers  ;  and  it  was  thus  con* 
Stracted  ;  four  bamboes,  two  before  and  two  behind 
tlieir  bodies,  were  placed  horituntally,  and  projected 
about  28  inches.  These  were  crossed  on  each  side  by 
two  others,  and  the  whole  propeHy  secured,  leaving  a 
space  for  their  body  ^  so  that  they  had  only  to  pot  it 
over  their  heads,  and  tie  the  same  securely,  which  was 
done  in  two  minutes,  and  we  were  satisfied  they  could 
tiot  possibly  stnk.*^     The  shape  is  here  subjoined. 


BAMBOROUGH,  ah  inconsiderable  village  in 
Northumberland,  on  the  sea  coast,  14  miles  north  of 
Alnwick,  was  once  a  royal  borough,  and  sent  two 
members  to  parliament :  it  even  gave  name  to  a  large 
tract  extending  southward,  which  was  called  Bam^ 
horwgJishtre,  It  had  also  three  religious  foundations  \ 
a  house  of  friars  preachers  fbmided  by  Henry  III.  a 
cell  of  canons  regular  of  St  Anstin,  and  an  hospitaK 
Its  very  ancient  castle  stands  on  an  almost  perpendi- 
cnlar  rock  close  to  the  sea,  and  accessible  only  on  the 
south-east  side,  on  a  spot  where,  according  to  the  monk* 
ish  historians,  there  stood  the  castle  or  palace  of  the 
kings  of  Northumberland  \  built,  as  it  is  said,  by  King 
Ida,  who  began  bis  reign  about  the  year  559.  Part  of 
the  present  ruins  are  by  some  supposed  to  be  the  re- 
Isiains  of  King  Ida^s  work.     The  ancient  name  of  this 
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place  was,  it  is  said,  Bebbanborough  $  which  Bame  Cam-     «^ 
den,  from  the  authority  of  Bede,  imagines  boirowcd   bomtk 
from  Bebba,  Ida*s  queen  :  but  the  author  of  the  addi-  ^'n  v** 
tions  to  that  writer  is  of  a  contrary  opinioo,  as  in  the 
Saxon  copy  it  is  called  CvncHcanberg^  er  the  *^  loyal 
mansion.*'     According  to  Florilegus,  King  Ida  at  first 
fenced  it  only  with  a  wooden  enclosure,  but  afterwards 
surrounded  it  with  a  walL  It  is  thus  described  by  Boger 
Hoveden,  who  wrote  in  the  year  1192 :  *'  Bebba  is  a 
very  strong  city)  but  not  exceeding  large  $  containing 
not  more  than  two  or  three  acres  of  ground.     It  has 
but  one  hollow  entrance  into  it,  Which  is  admirably 
raised  by  steps.     On  the  top  of  a  hill  stands  a  £yr 
church  \  and  in  the  western  point  is  a  well  curious- 
ly adorned,  and  of  sweet  clean  water*'*     This  castle 
was  besieged  anno  642  by  Penda,  the  Pagan  king  of 
the  Mercians^,  who,  as  the  story  goes^  attempted  to  bun 
it :  for  which  purpose  he  laid  vast  ^uautkica  of  wood 
under  the  walls,  and  set  fire  to  it  as  soon  at  the  wind 
was  &voorable  \  but  no  sooner  was  it  kindled,  than  by 
the  prayers  of  St  Adian,  the  wind  changed  'and  carried 
the  flames  into  his  Camp,  so  that  he  was  obliged  to  raise 
the   siege.      In  7x0,  King  Osred,  on   the   death  of 
Alfred  his  father,  took  shelter  in  this  castle  with  Bri« 
thric  his  tutor  or  guardian  \  one  Edulph  having  setasd 
the  crown,  by  whom,   with  his  partisans,  they  wete 
unsuccessfully  besieged.     Brithric  UHide  so  gallant  a 
defence,  that  the  isiege  was  turned  into  a  blockade^ 
trhich  gave  the  royal  subjects  time  to  am  in  defence 
of  their  young  king.     Oa  their  marching  hither  to  his 
relief,  Edulph  fled  i  but  was  followed,  taken,  and  put 
to  death  by  Brithric,  who  thereby  securely  seated  Oa- 
red on  the  throne,  when  this  castle  became  his  palace. 
In  the  reign  of  Egbert,  Kenulph  bishop  of  Lindisfiune 
Was  confined  here  50  years,  from  750  to  780*     In  935, 
it  was  plundered  and  totally  mined  by  the  Danes  \  hot 
being  of  great  importance  in  defending  the  northern 
parts  against  the  continual  incursions  of  the  Scots,  it 
was  soon  after  repaired,  and  made  a  place  of  consider- 
able strength.   It  is  said  to  have  been  in  good  repair  at 
the  time  of  the  Conquest,  when  it  was  probably  put 
into  the  custody  of  some  trusty  Norman,  and  had  in  all 
likelihood  some  additions  made  to  its  works ;  and  this 
is  the  more  probable,  as  the  present  area^  contained 
within  its  walls,  measures  upwards  of  80  acres,  instead 
of  three,  as  when  described  by  Hoveden.     About  the 
year  1 095  it  Was  in  possession  of  Robert  de  Mowbray 
earl  of  Northumberland,  who  engaging  in  some  treason* 
able  practices  against  William  Rufus,that  king  laid  siege 
to  it  and  obliged  it  to  surrender.     In  the  next  reign  it 
was  entrusted  by  Henry  I*  to  Eustace  Fitz-John,  who 
was  dispossessed  of  it  and  his  other  employments  by  King 
Stephen,  that  king  being  jealous  of  his  attachment  to 
Maud,  daughter  of  Henry  I.     Irritated  at  this,  Y\i%^ 
John  delivered  the  castle  of  Alnwick  to  David  king  ef 
Scotland,  and  brought  to  his  aid  all  the  forces  he  could 
raise ;  he  was,  however,  afterwards  reconciled  to  King 
Stephen,  and  held  the  manors  of  Burg  and  Knaresbo* 
rough  in  Yorkshire,  hot  never  recovered  tlie  government 
of  this  castle. 

In  the  1 6th  of  Henry  IL  some  great  repairs  seem  to 
have  been  done  here,  as  in  Madox's  history  of  the  ex- 
chequer, under  the  article  of  Amercements,  it  appears 
one  William,  son  of  Waldef,  was  fined  five  marks  for 
refusbg  his  assistance  in  the  kitlg^s  works  atBaenbnrg 
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castle.    Its  keep  is  sopposed  to  bave  been  tber  work  of 

:^   this  reign. 

"^  Ediwnrd  I.  saounoned  Bnliol  to  meet  bim  bete  1296; 
and  en  bis  refusal  imraded  Scotland  and  took  bim  pri- 
soner* £dward  II.  sheltered  Gaveston  here  1310.  It 
was  taken  by  the  Yorkists  after  the  battle  of  Hexham. 
In  the  Feign  of  £liiabetli,  Sir  John  Forester,  warden  ef 
the  marches,  was  governor  of  it,  and  made  a  knight 
baonerat  after  the  battle  of  Musselburgh  ^  and  his 
grandson  J<An  obtained  a  grant  of  both  eastle  and  ma- 
nor from  James  L  His  descendant  Thomas  ferfietted 
it  in  1 7 15;  boC  his  maternal  uncle,  Nathaniel  Cre«s 
bishop  of  Dorham,  purchased  and  bequeathed  them  to 
nnconfiaed  charitable  nses.  Hie  ruins  are  still  con- 
siderable j  hot  maay  of  them  are  now  filled  with  sand,, 
caujgbt  op  by  the  winds  which  rage  here  with  great 
^oleoce,  and  carried  to  very  distant  places*  The  re- 
moioe  of  a  great  hall  are  very  singular  \  h  bad  been 
warmed  by  two  fire-places  of  a  vast  size,  and  hom^  the 
top  of  every  window  ran  a  flue  like  that  of  a  chimney, 
which'  foacosd  the  snmmits  of  the  battlements.  These 
Ako  seem  destgned  a»se  nrnay^npemnmeTary  ehimnoyS' 
to  g;ive  vent  lo  the  smoke  that  the  immense  fires  ef 
tibooe  hoapitahle  times-  filled  the  room»  with  ;  for  balle 
•mokj,  hot  filled  with  good'  sheer,  were  in  those- day» 
tkoogliC  no  ineonvenienee.  in  the  year  1757V  the 
faosnea  for  iiord  Crowds  eborily  began  the  repairs  of 
liie  keep  or  great  tower  $  the  direction-  and  niani^ew 
moat  beings  oomoHttod  to*  Dr  Sharp  orehdeacoo  of 
Dofhoiw,  one  of^  their  nomher:  who  hao  made  a  most 
jndtciooo  and'  humane  appHoatifm*  of  bis  lordship's  ge* 
neioos  bequeslw  The  waMs  are  from  9  to  12  feet  thick. 
The  opper  parts  of  the  building  have  been  formed  into 
granaries  $  whence,  in  times  of'scapsity,  eom  is  sold* 
to  the  indigent  without  any  distinction  at  four  shillingo 
par  bushel.  A  hall  and  some  small  apartments  are  re^ 
served  by  the  Doctor,  who  fraquently  Besides  here  to 
see  that  this  noble  pTan  is  properly  executed.— Amon|[^ 
the  variety  oF distressed' who  find  relief  from >  the  judi* 
oiooe  disposition  of  thi»  charity*,  are  the  mariners  navi- 
gating this  dangcrons  coast^  for  whose  benefit  a  con^ 
slant  woteh  is  kept  on  the  top*  of  the  tower  ^  firom 
whence  signals  ore  given  to  the*  fisliermen  of  Holj 
Island  when  any  ship  is  diseovered-  in  distress,  these 
fisheemen  by  their  situation  being*  able  toi  put  oflF'  their 
boota  when  none  from  the  land  can  get  over  the  break- 
ers. The*  signals  are  so  regulated  asto  point  ont  the 
particular  phtee  where  the  distressed'  vessel/  lies.  B^^ 
sidea  which,  in  every*  great  storm*,  two-  men  on^  horse* 
back  patrole  the*  adjacent  ooaftt  from*  sunset  to  sunrise; 
who^  in  case  of  any  shipwreck,  are  to*  give'  immediate 
notice* at  the  castlet  Ptemiiuns  are  likewise*  paid  lor 
l|pe  ooErlieat  infttrmatiion  of  any  8ooh>  misfortune.  By 
these  nwans  the  lives  of  many  seamen*  have  been^  and 
win  be,  preserved^  who*  would'  otherwise'  have*  perished 
fiir  wont'  of  timely  assistances  Nor  does  thir  Benevo*- 
lent  arrangement  stop^  hem  The  shipwrecked  manner 
finds*  aw  hospitable'  inception-  iir-  this  castle*  y  and'  ia  Here 
maintained  fbr  a*  week  or  longer,  as  ciroomstancermay 
reqniroi  Itete^  likewise;  are*8tOTe'4iouseslbr  dfeposit^ 
iitg*  the*  goods  whidr  may  be  saved^'V  instmroentS'-  and 
tackle*  finr  weigliiing*  and  raisihg^  the' sunken*  aud  stnmd^ 
On  veaaeiS'}  and^  to  complete  the 'Wholes  at  tbc'  expenee 
of  dlia  ftuOi  ^^  l^t*  (Aaeo'  are  decently  perfbrmei^ 


to  the  bodies  of  such  drosmed  saikirs  as  are  cast  on  Bambock, 
shore.  BcnrfT. 

BAM  BUCK,  a  coootvy  ef  Africa,  of  which  the 
following  accoimt  is  given  by  the  Abbd  Raynal,  on 
the  credit  of  a  modern  traveller  whom  be  does  net 
name.  *'  In  the  interior  part  of  Africa,  under  the 
X2th  or  13th  degree  of  north  latitude,  there  is  (saye  » 
modern  traveller)  &  pretty  large  country,  known  by 
the  naoie  of  BamhMck.  It  is  not  subject  to  a  particular- 
king;,  btit  governed  by  village  lords,  called ^irtfii^. 
These  besedinary  and  independent  chiefs  are  all  oh** 
li(^d  to  unite  for  the  defrnce  of  the  state,  when  it  is' 
either  attacked  as  a.  community,  or  ouJy  in  one  of  its' 
branches. 

**  The  territory  of  this  aristocratical  state  is  dry  aaik 
barsen..  It  prodoces  neither  maize,  rice,  nor  pulse*. 
The  ioauppertahle  heat  it  is  subject  to^  proceeds  in  part. 
fioom  'ita  being  swroonded  by  high  mountains,  wbicb 
prevent,  the  wiad  from  refreshing  the  air.  The  climate 
m  as  unwholeaomeas  it  is  disagreeable :  vapours,  whicb. 
oontiaualLy  issue  fsomthe  bowels  of  o  soil  replete  with 
asinecals,  seodbr  this  coootry  unfit  to  live  in,  especially, 
ioslpmgers.. 

*•«  It  ia  gdd  that  hath  made  this  miserable  country 
in  object  worthy  ef  notice;  gold,  wliich  in  the  eyes  of 
the  oovctooB  maov  soems  to  compensate  for  ail-  the  evii9 
of  nolure^  though*  in-  reality  it  increases  them  all.  Thio 
amtaL  ia  so  comomQ'  iar  this:  ooontry,  that  it  is  fboMb 
aiaHst  nidiscriaBUiaitely  everywhere.  To  obuio  if^ 
sometimes  it  is  soffieieot  to  scrape  the  surface  of  the 
eardi,  wliiob  ia  dayish^  lightv  and'  mined  wicb*  sand; 
When  the  mine  is:  very  rich,  it  is  digged  only  to  thv- 
depth  of  «  few  feet,  and  never  deeper  \  thongh*  it  ha# 
been  ebwrved,  that  the  lower  it  waa  digged,  the  merw- 
gold  the  soil  affi>rdod.r  The  misers  are  too'  indolent  to 
puraue  a- toil  which  cooatantly  becomes  more  tedioos^ 
audi  toa  ignorant  to  peroeivo  the  ioconvemeneeS'  in- 
would  be  attended*  with*  Their' negligence  and'  their' 
fixlly  are  in  this  instance  so  extraoriKnary,  that  in  wash*' 
mg  tfaegoldv  in  order  to  sepasote  it  flrom  theeafith^  they. 
only  preserve  the  laiger  pieces:  the  light  porta  pasrnfwiiy . 
with  the  water,  which  flows  down*  an  inclined"  plane. 

**  The  inhabitants  of  Bambuok  do  not  work  these 
mineoat  all^timesi  noraro'tliey  at*  liberty  to  do  it^  whew 
they  please.-  They  are  obliged  to  wair  till  private  ev 
public  wants  dotemiine  the  ferima  to  grant  this  permis^ 
sibn.  When:  it  is  pmclatmed,  all  whc  are  able  to*  avaii 
themselvea  of  this*  advantage  OMet  at  the  appointed 
place.  When  theinvork  is> finished'^  a  division  is<m«dK. 
Uolfofi  the  gold  geesto'tho  lord,  and  the  remainder  is 
equally  distributed  among'  the  llibourem  Those  wiio . 
want  gold  at  any  other  time  than  that  of  the  general 
digging,  search* flnrit  hi  the  beds  of  the  ristosa„vHlere  it 
is  very  common. 

<«The  French*  and  English  have  succeasmly  been, 
desirous  of  appropriating  to  themselves  those  reel  or 
imaginary  richcw*-    Some  thought  they  could  reach' this 
country  by  the  Ntror,  others  by  the  Salum.     IWfrom 
having- succeeded- in  their  attempts  of  becoming  masteca . 
of  this  country,  tliey  bave  not  yet  ascertained' its^  ex- 
istenoei     The  unsuccessfulness  of  past  efforts^  hatH  re- 
douUled  the  aetfvitf  of  sanguine  minds  j  sensiMe*  and  ju- 
dicious' merchants- have  chosen  to  limit  themselves- to  a« 
oommerot  mock  BMire  important,  which  is  that  of  skviesb?  - 

BAMFF; 


BAM 


IBaAiiK  BAMFFf  a  fihise  of  Scotland,  comprebeDding  part 
*  "w  ■' of  Buchan,  with  the  districts  of  Strathdevron,  Boyn, 
EnKie^  Strathaven,  and  Balvenie,  extends  52  miles  in 
length,  with  a  breadth  varying  from  8  to  25,  and  has 
an  area  of  622  square  miles.  On  the  south  and  east 
it  is  bounded  by  Aberdeenshire ;  on  the  north  it  is 
tratered  by  the  German  ocean  *,  on  the  west  it  is 
bounded  by  the  county  of  Elgin  ^  and  on  the  south-west, 
it  borders  on  Inverness-shire.  The  face  of  the  country 
is  agreeably  diversified  with  hill  and  dale,  not  without 
woods,  well  watered  with  rivers,  and  exhibiting  many 
seats  and  plantations.  The  air  is  pure  and  keen,  the 
climate  healthy,  and  the  soil  fertile,  producing  plentiful 
crops  of  corn.  The  district  of  Buchan,  extending  north- 
wards from  the  river  Ugie  to  the  sea,  and  westward  as 
far  as  Devron,  comprehending  al  tract  of  20  miles  in 
length  and  nine  in  breadth,  is  more  free  from  hills  and 
mountains  than  any  other  district  of  the  same  ex** 
tent  in  the  kingdom  of  Scotland.  It  is  inhabited  cbief* 
^  ly  by  Lowlanders,  and  gives  the  title  of  eari  to  tha 

family  of  Erskine  ;  of  which  family,  however,  Erskine 
of  Mar  is  the  chief.  The  county  of  Bamff  abounds 
with  the  necessaries  and  comforts  of  life.  The  pa^re* 
grounds  yield  sheep,  cattle,  and  hones:  the  arable 
lands  produce  plenty  of  corn  ;  while  the  rivers  and  sea 
supply  great  quantities  of  fish.  Various  minerals  have 
been  found  in  different  parts  of  the  shire  ^  and  a  piece 
of  amber,  as  large  as  a  horse,  was  once  cast  ashore  on 
the  b^ach.  In  the  mountainous  district  of  Balvenie 
on  the  western  side  of  the  shire,  watered  by  the  Spey, 
there  is  a  noted  rock,  which  produces  hones  and  whet*- 
stones  sufficient  to  supply  the  whole  island.  Here  are 
also  veins  of  alum  stone,  and  springs  of  alum  water. 
Strathallan,  another,  district  to  the  north-east  of  Bal- 
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Parishes* 


B 


Forglen 

Gamrie 

Grange 

Inveraven 
15  Inverkiethnie 

Keith 

Kirkmichael 

Marnoch 

Mortlich 
20  Ordiquhill 

Rathven 

Rothiemay 
23  St  Fergus 


A    M 

Papnlutxon' 

in  1755. 

607 
2083 

^797 
2460 

571 
2683 

1288 

1894 

^374 
666 

2898 

1190 

1271 


PofiaUtlfla 

in  1790-^98. 

600 
3000 
1572 
2244 

460 

3057 
1276 

i960 

1918 

517 

35H 
1125 

'X240 


36,521       38,487 


Population  in  181 1,  36,668.  $ee  Banffshire, 
Supplement. 

Bamff,  the  capital  of  the  shire  of  that  name  in 
Scotland,  is  pleasantly  situated  on  the  side  of  a  hill,  at 
the  mouth  of  the  river  Devron.  It  has  several  streets, 
of  which  that  with  the  town-house  in  it,  adcHiied  with 
a  new  spire,  is  very  handsome.  This  place  was  erects 
ed  into  a  borough  by  virtue  of  a  charter  from  Robert 
II.  dated  October  7.  1372,  endowing  it  with  the  same 
privileges,  and  putting  it  on  the  same  footing,  with  the 
burgh  of  Aberdeen  j  but  tradition  says  it  was  founded 
in  the  reign  of  Malcolm  Canmore.  The  number  of 
inhabitants  in  J  811  was  2860.  The  harbour  is  very 
bad,  as  the  entrance  of  the  mouth  of  the  Devron  is 
very  uncertain,  being  often  stopped  by  the   shifting 


, ,^ ^  «w..„  ^-„.  w»  **•.-     of  the  sands,  which  are  continually  changing  in  great 

Tenie,  abounds  with  such  plenty  of  limestone,  that  storms^  the  pier  is  therefore  placed  on  the  outside, 
the  inhabitants  use  it  as  common  stone  in  building  their  il^^^^  salmon  is  exported  from  hence.  About  Troop- 
bouses  'y  and  moreover  burn  a  great  quantity  of  it  into  nead  some  kelp  is  made  >  and  the  adventurers  pay  the 
lime,  which  they  sell  to  good  advantage  in  the  village  lord  of  the  manor  5ol.  per  annnm  for  the  liberty  of  coU 
'  '  '  ^  lecting  the  materials.    Near  the  town  is  a  most  magni- 

ficent seat  lately  built  by  the  earl  of  Fife.  It  lies  in  a 
beautiful  plain  washed  by  the  Devron,  the  lofty  banks 
of  which,  clothed  with  wood  on  the  opposite  sidef  afford 
a  delightful  contrast  to  the  soft  vale  beneath.  W. 
Long.  2.  5.  N.  Lat.  57.  40. 

BAMIER,  the  name  of  a  plant  common  in  Egypt. 
It  produces  a  pyramidal  husk,  with  several  compart- 
ments, of  the  colour  of  a  lemon,  and  filled  with  musky 
seeds.  This  husk  dressed  with  meat  is  a  wholesome 
food,  and  has  a  very  agreeable  flavour.  The  Egyp- 
tians make  great  use  of  it  in  their  ragouts. 

BAMIYAN,  a  city  of  Asia^sitaated  in  the  pro- 
vince of  Zablestan,  10  days  journey  from  Balkh,  and 
eight  from  Gazna.  It  is  remarkable  only  for  its 
dreadful  catastrophe  when  taken  by  Jenghiz  Khan  in 
1 221.  At  that  time  the  city  belonged  to  Sultan  Jalal- 
lodin,  the  last  of  the  famous  Mahmud  Gazni*s  race. 
Jenghiz  Khan  was  at  that  time  about  to  attack  Gazna, 
that  princess  capital  j  but  was  stopped  by.  the  ganison 
of  Bamiyan,  which  he  had  hoped  would  ffive  him  no 
trouble.  In  this,  however,  he  was  disappointed.  The 
people  bad  for  a  long  time  expected  an  attack  }  and  had 
therefore  ruined  the  country  for  five  or  six  leagnes 
round,  while  the  peasants  had  carried  away  the  stones, 
aod  every  thing  that  could  he  of  ose  to  the  besiegers, 

Accordingly, 


of  Keith,  on  the  river  Devron.  Along  this  whole 
coast,  there  are  ancient  Danish  monuments,  such  as 
cairns,  tumuli,  and  huge  stones  standing  erect.  In 
Strathaven,  a  hilly  country,  lying  along  the  limpid 
river  Aven,  which  falls  into  the  Spey,  we  meet  with 
Gordon  castle,  belonging  jto  the  duke  of  Gordon,  the 
roost  princely  edifice  in  the  north  of  Scotland,  envi- 
roned with  fine  gardens  and  parks  well  stored  with  fal- 
low deer.  The  valued  rent  is  79,2001.  Scots  j  and  in 
1 81 1  the  real  gross  rent  of  lands  was  79,396!.  3s.  4d. 
as  ascertained  by  the  property-tax  returns. 

The  following  is  the  population  of  the  different  pa- 
rishes of  this  county  at  difierent  periods  : 


Parishes, 

k  Aberlour 

Alva 

Bamff 

Bellie 
5  Boharm 

Botriphnie 

Boyndie 

Cullen 

Deskford 
40  Fordyce 


Population 
in  1755. 

lOlO 

xi6k 

3000 

^730 

835 

953 

994 
900 

940 

3212 


Population 
in  17  90— 98. 

920 
1070 

35^0 
1919 
1294 

630 
1260 
X214 

75a 
3425 


B    A    N 


[    S^t     ] 


B    A    N 


ran  Accord! Df(1y,  Jengbiz  Kban  baTing  erected  wooden 
toiverfi,  and  planted  bis  engines  upon  tbem,  was  in  a 
*'  sbort  time  oUiged  to  give  over  his  attacks  tiJi  millstones 
and  other  materials  coald  be  brought  from  a  great  di- 
stance. The  walls  of  the  city  were  very  strongs  so  that 
the  engines  of  the  Moguls  made  but  little  impression  ^ 
and  the  garrison  making  frequent  and  furious  sallies, 
cut  off  whole  squadrons  of  their  enemies,  and  frequent- 
ly overthrew  their  towers  and  engines.  This  exceed- 
ingly chagrined  Jenghiz  KhaA  ;  who  one  day  retaming 
from  a  fruitlete  attack,  an  J  bearing  of  the  defeat  of 
one  of  his  generals  by  Jal^llodin,  swore  to  be  revenged 
on  Bamiyan.  This  fury'  cost  the  life  of  one  of  his 
grandcliildren  ^  who  expoaittg  himself  too  much,  to 
piease  his  grandfather,  was  slain  with  nn  arrows— At 
last,  however,  by  the  numberless  multitude  of  the  Mo- 
guls, who  continued  the  attacks  without  intermission, 
the  city  was  taken,  after  its  walls  had  been  ruined  to 
many  places,  and  the  bravest  soldiers  and  officers  of  tbcj 
garrison  slain  in  its  defence.  The  mother  of  the  young 
prince  who  bad  been  killed  entering  with  the  troops, 
and  more  deserving  the  name  of  a  fiend  than  a  woman, 
caused  the  tbroato  of  all  the  inhabitants  to  be  cut,  with- 
out excepting  one..  She  even  gave  orders  to  rip  up  the 
bellies  of  all  the  women  with  child,  that  not  an  infant 
might  be  left  alive.  In  short,  to  gratify  the  rage  of 
this  inhumaa  monster,  the  buildings  were  all  levelled 
with  the  ground  ^  the  cattle,  and  every  living  creature, 
destroyed  ^  insomuch  that  the  hardened  Moguls  them- 
selves gave  this  place  the  name  of  Maubaligy  which  in 
their  language  signifies  the  unfortunate  city.  A  strong 
castle  has  since  been  built  out  of  ita  ruins. 

BAMOTH-sBAAi.,  in  Ancient  Geogr(q>hyf  one  of 
the  towns  of  the  tribe  of  Reuben^  which  seems  also  to, 
have  had  a  temple  of  Baal  on  au  eminence  ^  lying  east- 
wards, and  not  far  lirom.  the  river  Aroon,  and  the  terri* 
tory  of  Moab..  Jerome  calls  It  Bamoth^  a  city  of  the 
Amorites,  beyond  Jordan,  in  the  possession  of  the  sona 
of  Reuben.  Whether  the  same  with  that  mentioned 
Numb.  xxi«  is  doubtful,  from  the  disagreement  of  in- 
terpreters ;  and  yet  we  may  admit  it  to  be  the  place 
of  encampment  of  the  Israelites,  and  of  Balaam^s  fixat 
station,  or  where  he  had  the  fiirst  view  of  the  ^ear  of 
the  people. 

BAMPTON,  a  town  of  Devonshire,  situated  in  a 
bottom  surrounded  with  high  hills,  and  containing  1232 
inhabitants  in  i8i  i.     W.  Long.  4.  25.  N.  Lat*  51.  5. 

BAN,  or  Bans.    See  Bank. 

Ban,  in  commerce,  a  sort  of  fine  smooth  muslin, 
which  the  English  import  from  the  East  Indies.  The 
piece  is  almo9t  a  yard  broad,  and  runs  about  20  yards 
and  a  half. 

BANANA  TREE,  a  species  of  the  musa  or  plantain. 
See  Musa,  Botan?  Index. 

BANARES,  or  Benares,  a  town  of  Hindostan, 
greatly  celebrated  for  its  sanctity,  and  being  the  uni- 
versity of  the*  Indian  Bramins,  It  is  seated  on  the 
north  side  of  the  river  Ganges,  and  contains  nearly 
600,000  inhabitants.  E.  Long.  82. 30.  N.  Lat.  26.  20« 
See  Observatory. 

BANBURY,  a  town  of  Oxfordshire  in  England, 
situated  on  the  river  Charwell,  in  W«  Long.  i.  20.  N, 
Lat.  52.  o.     It  sends  one  member  to  parliament. 

BANC,  or  Bench,  in  JLaw^  denotes  a  tribunal,  or 
Vol.  IIL  Part  L  + 


jndgment-seat ;  b^nce  kivg^s  banc  is  the  same  with  tlie 
court  of  king* s  bench^  and  common  banc  with  that  of 
common  pleas, 

BANCI  jus,  or  the  privilege  of  having  a  bench, 
was  anciently  only  allowed  to  the  king's  judges,  qui 
summam  administrant  justitiam.  Inferior  courts,  as 
courts-baron,  hundred  courts,  &c.  were  not  allowed 
that  prerogative^  and  even  at  this  clay  the  hundred- 
court  at  Freibridge  in  Norfolk  is  held  under  an  oak 
at  Gey-wood  \  and  that  of  Woolfry  in  Herefordshire, 
under  an  oak  near  Ashton  in  that  county,  called  Hun^ 
dred  oak. 

BANC  A,  an  island  of  Asia  in  the  East  Indies,  be- 
tween Sumatra  and  Borneo  ^  from  the  first  of  which  it 
is  separated  only  by  a  narrow  channel.  This  island  is 
famous  on  account  of  its  tin  mines.  The  prince  of  the 
island,  who  is  also  possessor  of  the  territory  of  Palam- 
bang  on  the  river  of  the  same  name  in  Sumatra,  where 
he  has  his  constant  residence,  had  a  contract  with  the 
Dutch,  by  whose  troops  his  authority  and  independence 
are  preserved,  for,  the  tin  which  be  compels  his  subjects 
to  deliver  to  him  at  a  low  price.  Their  profit,  it  is 
said,  was  not  less  than  150,0001.  annually.  In  conse- 
quence of  the  perfection  which  the  miners  bad  arrived 
at  in  the  reduction  of  the  ore,  the  tin  of  this  island  was 
preferred  to  the  tin  from  Europe  at  the  Canton  market. 
E.  Long.  loj.  io.  N.  Lat.  13.  25. 

BANCALIS,  a  sea-port  town  on  the  east  coast  of 
the  island  of  Sumatra,  where  the  Dutch  have  a  settle- 
ment* E.  Long.  99.  7*  N.  Lat.  i.  5. 
.  BANCK,  Peter  Vander,  an  engraver  of  consi- 
derable repute,  was  bom  at  Paris,  and  received  his  in- 
structions in  the  art  from  the  celebrated  Francois  de 
Poilly.  He  came  ov£r  into  England  with  Gascar  the 
painter,  about  the  year  1674;  and  mari'ied  the  sister 
of  a  gentleman  of  estate  in  Hertfordshire,  named  Fo- 
rester. He  was  a  laborious  artist :  but  the  pay  he  re- 
ceived ioT  bis  plates  being  by  no  means  adequate  to 
the  time  he  bestowed  upon  them,  be  was  reduced  to 
want  -y  and,  retiring  from  business,  sought  an  asylum 
in  the  house  of  his  brother-in-law.  He  died  at  Brad- 
field,  and  was  buried  in  the  church  there,  in  16749 
leaving  his  widow  in  possession  of  the  chief  part  of  his 
plates,  which  she  disposed  of  to  Brown,  a  printseller, 
to  great  advantage,  and  left  an  easy  fortune.— His 
chief  employment  was  engraving  of  portraits  \  and,  ac- 
cording to  Virtuous  account  of  this  artist  published  by 
the  Hon.  Mr  Walpole,  be  was  the  first  in  England  who 
engraved  them  on  so  large  a  scale.  But  even  their  no- 
velty, it  seems,  added  to  their  merit,  could  not  auflScient- 
ly  recommend  them  to  support  the  artist.  Like  many 
of  Poilly's  disciples,  his  great  merit,  according  to  Mr 
Strutt,  consists  in  the  laboured  neatness  and  management 
of  the  mechanical  part  of  the  art.  Freedom,  harmony, 
and  chasteness  of  outline,  are  by  no  means  the  cha- 
racteristic of  his  prints.  However,  though  they  cannot 
rank  with  the  superior  productions  of  Edelink  or  Nan- 
tueil,  &c.  they  have  their  share  of  merit  \  and  doubt- 
less will  be  always  esteemed  in  England,  as  preserving 
the  best  resemblance  of  many  eminent  persons  who  were 
living  at  that  time. 

BANCO,  an  Italian  word  which  signifies  bank.     It 
is  commonly  used  to  signify  the  bank  of  Venice. 

BANCOCK,  a  town  of  the  kingdom  of  Siam  in 
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Bancock  Asia*  with  a  fort,  which  was  onoe  in  the  posMMion  of 
II  the  French,  bat  they  were  driven  from  It  in  1 688.  £• 
B«n«iagc>  Long.  101.  5.  N.  Lat.  13.  25. 

BAND,  in  a  general  sense,  801116  MnaU  narrow  li- 
gament, wherewith  any  thing  is  bodnd,  tied,  (ht  fa^ 
stened. 

Band,  in  Archtteeture^  a  general  name  for  any  flat 
low  member,  or  moulding,  that  la  broad  but  not  very 
deep. 

Baitd  of  Soldier*^  in  military  aflPairs,  those  who  fight 
under  the  same  flag  or  ensign. 

Bjio)  of  Pensumers^  b,  company  of  120  gentlemen, 
who  receive  a  yearly  allowance  of  lool*  for  attending 
on  his  majesty  on  solemn  occasions. 

Band  is  also  the  denomination  of  a  military  order  in 
Spain,  instituted  by  Alphonsos  XI.  king  of  Castile,  for 
the  younger  sons  of  the  nobility  \  who,  before  their  ad* 
mission,  must  serve  10  years  at  least,  either  in  the  army 
or  at  court  \  and  are  bound  to  take  op  arms  for  theca* 
iholtc  faith  against  the  infidels. 

Band,  in  Surgery.    See  BakSage. 

BANDA  ISLANDS,  the  general  name  of  five  islands 
10  the  East  Indies,  belonging  to  the  Dutch.  Two  of 
them  are  uncultivated,  and  almost  entirely  uninhabited  \ 
the  other  three  claim  the  distinction  of  being  the  only 
islands  in  the  world  that  produce  the  nutmeg* 

If  we  except  this  valuable  spice,  the  islands  of  Banda^ 
like  ail  the  Moluccas,  are  barren  to  a  dreadliil  degree* 
What  they  produce  in  superfluities  they  want  in  neces* 
sariesb  The  land  will  not  bring  forth  any  kind  of  oetn  } 
and  the  pith  of  the  sago  serves  the  natives  of  the  ooon* 
XYj  instead  of  brea^. 

As  thb  food  is  not  sufficient  for  the  Europeans  who 
settle  in  the  Moluccas,  they  are  allowed  to  fetch  provi- 
sions from  Java,  Macassar,  or  the  extMnely  fertile  island 
of  Bali.  The  company  itself  carries  some  merchandise 
to  Banda. 

This  is  the  only  settlement  in  the  East  Indies  that 
elan  be  considered  as  an 'European  colony  \  becanse  it 
ti  the  only  one  where  the  Europeans  are  proprietors  of 
tends.  .The  company  finding  that  the  inhabitants  of 
Banda  trtre  savage,  cruel,  and  treacherous,  because 
they  were  impatient  under  their  yoke,  resolved  to  ex* 
/terminate  tliem*  Their  possessions  were  divided  among 
the  white  people,  who  got  slaves  from  some  of  the  neigh>- 
booring  islands  to  cultivate  the  lands.  These  white 
people  are  for  the  most  part  Creoles,  or  malecontents 
who  have  quitted  the  service  of  the  country.  In  the 
small  iiiland  of  Rosinging,  there  are  likewise  several  ban* 
tfitti,  whom  the  laws  have  branded  with  disgrace ;  and 
yonng  men  of  abandoned  principles,  whose  families 
wanted  to  get  rid  of  them  :  so  that  Banda  is  called  the 
inland  of  Correction.  The  climate  is  so  unhealthy,  that 
these  unhappy  men  live  but  a  short  time.  It  is  00  ac- 
dount  of  the  loss  of  so  great  a  nmnbet  of  hands,  that 
attempts  have  been  msde  to  transfer  the  coHure  of  the 
nutmeg  to  Aroboyna  \  and  the  company  Were  likewise 
probahly  influenced  by  two  other  strong  motives  of  in- 
terest, as  their  trade  would  be  carried  on  with  less  ex- 
pence  and  greater  safety.  But  the  expei4roent8  that 
have  been  made  hai^e  proved  unsuccessful,  and  matters 
nteain  in  ^heir  former  state. 

BANDAGE,  in  Surgery^  a  fillet,  jroHer,  or  swath, 
Hied.  YtL  dktssing  anjl  binding  up  wounds,  restraining 
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dangeroos  hamorrhagitai  and  in  joining  fractured  and 
dislocated  bones* 

BANDALEEK,  or  Bandklur,  in  military  af- 
fairs, a  large  leathern  belt,  thrown  over  the  right 
iboolder,  and  hanging  under  the  left  arm  ;  worn  by  the 
ancient  musqneteers,  both  for  the  sostaining  of  their 
fire-arms,  and  for  the  carriage  of  their  musket  cfaargeS| 
which  being  put  up  in  little  wooden  cases,  eoated  with 
leather,  were  hung,  to  the  number  of  tweivoi  to  each 
haadaleer* 

BANDELET,  or  Bandlet,  in  Arekitechtrt,  any 
little  band,  or  flat  moulding,  as  that  which  crowns  the 
Doric  architrave. 

BANDER  CONGO,  a  snail  sea-pert  lawn  in  Aaia, 
seated  on  the  Persian  golC  E.  Long.  54*  10*  N*  Lal« 
19.  o. 

BANDERET,  a  genenli  or  one  of  the  oomman- 
dert  in  chief  of  the  foroest  This  appellation  is  given  to 
the  principal  oommanders  of  the  tmops  of  the  canton 
of  Bern  in  Switsarland,  whete  there  are  lour  banderets, 
who  command  all  the  forces  of  that  canton. 

BANDEROLL^  a  little  fla^,  in  form  of  a  gnidm, 
extended  more  in  length  than  in  iHreadtb,  used  to  be 
knne  out  on  the  masu  of  vessels,  &c. 

BANDITTI,  from  the  Italian  kamdiff  perms 
proseribed,  or,  as  we  call  it,  outlawed:  aometimes 
denominated  btmniti  or  fnis  bmmiti.  It  is  also  a 
denominatiovi  given  to  highwaymen  or  tohbeia  who 
infest  the  roads  in  UH>ope,  especially  in  Italy,  France^ 
alid  Sicily*  Mr  Brydone,  Ml  his  tonr  throogk  Sidlyi 
infetma  ns,  that  in  the  eastern  part^  called  Vedthnum 
from  the  devils  that  are  supposed  to  inhabit  Monat 
JEtna,  it  has  ever  been  found  altogether  iropi«cticable 
to  Mitirpate  the  banditti }  there  Mag  numberlcm  ca- 
verns and  subterraneous  passages  round  that  mouataio, 
where  no  tixiopft  e^ld  possibly  pursue  them :  faeaidesi 
they  are  known  to  be  perfectly  determined  and  reso* 
kite,  never  failtng  to  take  a  dreadful  revenge  on  all 
Who  have  offended  thenk  HeOce  the  prince  of  Villa 
Franca  has  ennbrai^d  it,  wot  only  as  the  aafest,  bat 
likewise  as  the  wiaest  and  liiost  political  scheme,  to  be- 
come their  declared  patron  and  ^pmteetor :  and  each  of 
them  as  think  pt^oper  to  leave  the  mountains  mad  forests, 
though  perhaps  only  for  a  time,  are  sure  to  meet  with 
giooJl  encouragement  and  a  eeitain  ptotectton  iahisaer* 
tice,  Hrhere  they  enjoy  the  most  unbounded  confidence, 
whidi,  ¥BL  no  instance^  they  have  eVet  yet  been  found 
to  make  an  improper  or  a  difllionest  «se  of.  They  are 
clothed  in  the  princess  li venr,  yetlow  and  gteen,  with 
silver  lace  \  and  wear  Hkewise  a  badge  of  their  honour- 
able order,  which  entitles  them  to  universal  fear  and 
respect  from  the  people. 

In  some  circumstances,  these  banditti  are  tlie  monft 
respectable  people  of  the  island,  and  have  by  moch 
the  highest  and  most  romantic  notions  of  what  they 
call  their  point  of  honour.  However  criminal  they 
may  be  with  cegard  to  society  in  general  \  yet  with 
respect  to  one  another,  and  to  every  person  to  whom 
they  have  onoe  professed  it,  they  have  ever  maintained 
the  most  unshaken  fidelity.  The  magistrates  have  of- 
ten been  obliged  to  protect  them,  and  pay  them 
courts  as  they  are  known  to  be  perfectly  determined 
and  desperate,  and  so  extremely  vindictive,  that  they 
will  certainly  put  any  person  to  death  that  has  ever 

given 


BAN 


litti  gttM  tliem  jast  c«iise  of  proyoeation.  Oo  tlie  other 
I  hftodf  it  never  was  known  that  mj  penon  who  had  pa| 
^  bimeelf  under  their  protection,  and  ehoWed  that  he  bad 
oonfidence  in  them,  had  cause  to  repent  of  it,  or  was 
injured  by  any  of  them  in  the  moat  minute  trifle  y  but, 
on  the  contrary,  they  will  protect  him  from  impositions 
of  every  kind,  and  seem  to  go  halves  with  the  landlord^ 
like  most  other  conductors  and  travelling  servants,  and 
will  defend  htm  with  their  Utea  if  there  is  occasion* 
Those  of  their  number  who  have  thus  enlisted  them* 
selves  tn  the  service  tt  society,  are  known  and  respec* 
ted  by  the  other  banditti  all  over  the  island  }  and  the 
piersons  of  those  they  accompany  are  ever  held  sacred* 
For  these  reasons,  most  travellers  choose  to  hire  a 
eoople  of  them  firom  toWn  to  town  t  and  may  thus  tr»» 
¥el  over, the  whole  island  in  safety* 

B ANOORA,  the  capital  of  the  island  of  Salset,  on 
the  west  coast  ef  the  peninsula  on  this  side  the  Ganges. 
it  is  separated  from  the  island  of  Bombay  by  a  narrow 
channel,  and  subject  to  the  PortogQcse.  £•  Long.  ^2. 
30.  K.  Lat.  19.  o. 

BANDORE,  the  name  of  a  inusical  instrument  with 
strings,  resembling  a  lute,  and  said  to  be  invented  in 
the  fourth  year  of  Queen  Elitabetb,  by  John  Rose,  a 
citizen  of  London. 

BANDY-LEGS,  from  the  French  bander^ '  to  bend,* 
a  distortion  of  the  legs,  when  they  torn  either  iowani^ 
Dt  outward  od  either  side)  ari«ing  from  some  defect 
in  the  birth,  or  imprudence  in  the  nurse,  endeavour- 
ing to  make  a  child  stand  or  walk  before  his  legs  werf 
strong  enough  to  sustain  the  weight  of  his  body.  See 
Valgus. 

BAN£  (from  the  Saxon  bana^  a  murderer),'  signt*' 
fies  destruction  or  overthrow.  Thus,  **  I  will  be  the 
hang  of  such  a  mao,*^  is  a  coitiraon  saying.  60,  when 
a  person  receives  a  mortal  injury  by  i^ny  thing,  we  say, 
^  it  was  his  Inme  :*'  and  be  who  is  the  cause  of  ano- 
ther man^s  death,  is  silid  to  be  ilr  bane^  i.  ci  a  malefae^ 
tor. 

BANFF.    See  Bamff. 

BANGHIR,  a  town  of  Ireland,  in  King^s  county  in 
the  province  of  Leinster,  seated  on  the  river  ShannoUft 
W.  Long.  8.  5.  N.  Lat.  53.  td. 

BANGLE  EARS,  an  imperfection  in  a  hbrse,  reme- 
died in  the  following  mannen  Place  his  ears  in  such  a 
manner  as  you  would  have  them  Stand ;  bind  them 
with  two  little  boards  so  fast  (bat  they  cannot  stir,  and 
then  clip  away  all  the  empty  Wrinkled  skin  close  by  the 
bead. 

BANGItJS,  Thomas,  a  JDanish  divine,  and  an  ele- 
gant Latin  writer  on  the  origin  of  languages  and  a  va- 
riety of  other  subjects,     tie  died  in  i66i. 

BANGOR,  an  episcopal  city  of  Caernarvonshire  in 
Korth  Wales.  In  ancient  times  it  was  so  considerable, 
that  it  was  called  Bangar  the  Greatf  and  defended  by 
a  Btrong  castle  ;  but  it  is  now  a  very  mean  place ;  the 
principal  buildings  beih^  the  cathedral,  the  bisbop^s 
palace,  and  free  school.  The  see  is  of  Very  great 
antiquity*  and  its  founder  unknown*  The  church  Is 
dedicated  to  St  Daniel,  who  was  bishop  here  about  the 
year  516 ;  but  for  near  566  years  afterwards,  there  is 
no  certainty  of  the  names  of  his  successors*  Owen 
Glendower  greatly  defaced  the  cathedral  church ;  but 
Bishop  Dean  repaired  it  again.  This  see  met  a  still 
more  cruel  ravager  than  Owen  Glendower^  id  the  per- 
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son  of  Bishop  fiulkeley )  who  not  only  alienated  manjr  Anagdr^ 
of  the  lands  belonging  to  it^  but  even  sold  the  bells  of  Baugue. 
the  church*  This  diocese  contains  the  whole  of  Caer<* 
narvonshire  except  three  parishes,  the  shire  of  Anglesey, 
and  part  of  the  shires  of  Denbigh,  Merioneth,  and 
Montgomery  ^  in  which  are  107  parishes,  whereof  36 
are  impropriated*  It  has  three  archdeaconries,  viz. 
Bangor,  Anglesey,  and  Merioneth  j  of  which  the  two 
first  are  commonly  annexed  to  the  bishopric  for  its  bet^ 
ter  support*  This  see  is  valued  in  the  king^s  books  at 
131].  iSs.  4d«  and  is  computed  to  be  worth  annually 
Jt2od.  The  tenths  of  the  clergy  are  151I.  14s.  3^4 
To  the  cathedral  .there  belong  a  bishop,  a  dean,  aii 
archdeacon,  a  treasurer,  and  two  prebendaries,  endow** 
ed ;  a  precentor,  a  chancellor,  and  three  canbns,  not 
endowed  ;  three  vicars  choral,  an  organist,  lay-clerks| 
choristers,  and  two  officers*     W*  Long.  4.  lo*  N.  Lat« 

53-^0-  .  ^ 

Bangor,  a  town  of  Ireland,  in  the  county  of  Dow4 

And  province  of  Ulster.   It  is  seated  on  the  south  shore 

of  the  bay  of  Carrick  I^ergds,  opposite  to  the  town  0^ 

that  name  ;  and  has  a  considenlble  fishery  for  soles, 

turbot,  &c.    W.  Long.  6.  N.  Lat.  54.  4^ 

BANGUE,  a  species  of  opiate,  in  great  use  through- 
out the  east,  for  drowning  cares  and  inspiring  joy.— * 
This  by  the  Persians  is  called  bengi  by  the  A^abs^ 
essrar^  corruptly  tuseral^  and  assarth  /  by  the  Turks| 
bengitie^  and  vulgarly  called  niastack^  by  the  Euro- 
pean  naturalists,  bmu^gue  or  &afrg.->*-It  is  the  leaf  of  a 
kind  of  wild  hemp,  growing  in  the  countries  of  the 
Levant ;  it  differs  little,  either  as  to  leaf  or  setd,  from 
our  hemp,  except  in  sifee.  Some  have  mistaken  it  for 
a  species  of  altheea* 

There  are  divers  itoanners  of  preparing  it,  in  different 
countries.  Olearius  describes  the  method  used  in  Per- 
Mr  Sale  tells  us,  that,  among  the  Arabs,  the  leaf 
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is  made  into  pills,  or  consetves*  But  the  most  distinct 
account  is  that  given  by  Alexander  Maurocordato, 
counsellor  and  physician  of  the  Ottoman  Porte,  in  a 
letter  to  Wedelius.  According  to  this  author,  bangue 
is  made  of  the  leaves  of  wild  hemp,  dried  in  the  shadei 
then  ground  to  powder  \  put  into  a  pot  wherein  butter 
has  been  kept  (  set  in  an  oven  till  it  begin  to  torrify  : 
then  taken  out,  and  pulverited  again  \  thus  to  be  used 
occasionally,  as  much  at  a  time  as  will  lie  on  the  point 
of  a  knife.  Sucb  is  the  Turkish  bangue.— The  effects 
of  this  drug  are.  To  confound  the  understandings  set 
the  Imagination  loose  \  induce  a  kind  of  folly  and  forget- 
fulness,  wherein  all  caves  are  lost,  and  joy  and  gaiety 
take  pkce  thereof.  Bangue,  in  reality,  is  a  succeda- 
neum  to  wine,  and  bbtains  in  thove  countries  where  Ma- 
honietanism  is  established  \  which  prohibiting  the  use  of 
that  liquor  absolutely,  the  poor  Mussulmans  are  forced 
to  have  recourse  to  succedanea,  to  rouse  their  spirits* 
The  principal  are  opium  and  this  bangue.  As  to  the 
opinion  among  Europeans,  that  the  Turks  prepare 
themselves  for  battle  by  a  dose  of  bangue,  which  rousts 
their  counlge,  and  drives  them,  with  eagerness,  to  cer-» 
tain  death  s  Dr  Maurocordato  assures  us,  that  it  is  a  po- 
pular error :  the  Turks  think  they  are  then  going  as»u- 
i*edly  to  receive  the  crown  of  martyrdom  \  and  would 
not,  for  any  consideration,  lose  the  merit  of  it,  which 
they  would  do,  by  eating  the  bangue,  as  being  held  un« 
lawful  by  their  apostle,  among  other  things  which  in^ 
toxicate. 

Zza  ,  BANIALUCH, 
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BAt^IALUCH,  or  Bagnaiuch,  a  city  of  Euro- 
pean Turkey,  the  capital  of-  Bosnia,  upon  the  frontiera 
of  Dalmatia,  near  the  river  Setina.  £.  Long.  18.  20. 
N.  Lat.  44.  20. 

BANIAN-TREE.    See  Ficus,  Botany  Index. 

BANIANS,  a  religious  sect  in  the  empire  of  the 
Mogul,  who  believe  a  metempsychosis  ^  and  will  there- 
fore eat  no-  living  creature,  nor  kill  even  noxious  ani- 
mals, but  endeavour  to  release  them  when  in  the  hands 
of  others.— The  name  of  Banian  is  used  with  some 
diversity,  which  has  occasioned  much  confusion,  and 
many  mistakes.  Sometimes  it  is  taken  in  a  less  proper 
sense,  and  extended  to  all  the  idolaters  of  India,  as 
contradistinguished  from  the  Mahometans :  in  which 
sense.  Banians  includes  the  Bramins  and  other  casts. 
Sanutns^  in  a  more  proper  sense,  is  restrained  to  a  pe- 
culiar cast,  or  tribe  of  Indians,  whose  office  or  pro- 
fession is  trade  and  merchandise  :  in  which  sense,  Bo' 
nians  stand  contradistinguished  from  Bramins^  Cutlery^ 
and  ff^yse^  the  three  other  casts  into  which  the  Indians 
are  divided.  The  four  casts  are  absolutely  separate  as 
to  occupation,  relation,  marriage,  &c.  though  all  of 
the  same  religion  \  which  is  more  properly  denominated 
the  religion  of  the  Bramins,  who  make  the  ecclesiastical 
tribe,  than  of  the  Banians^  who  make  the  mercantile. 
The  proper  Banians  are  called,  in  the  Shaster^  or  book 


der  the  direction  of  the  two  Bramin  tribes,  the  Visa}-  9^,^ 
iiagranaogers  and  Votnagranaogers.  | 

The  Banians  are  the.  great  factors,  by  whom  roost  faw'iwr. 
of  the  trade  of  India  is  managed^  in  tliis  respect^ 
comparable  to  the  Jews  and  Armenians,  and  not  be* 
bind  either,  in  point  of  skill  and  experience,  in  wbat^ 
ever  relates  to  commerce.  Nothing  is  bought  bot  bj 
their  mediation.  They  seem  to  claim  a  kind  of  jW 
divinum  to  the  administration  of  the  traffic  of  the  na- 
tion, grounded  on  tbeir  sacred  books,  as  the  Bramins 
do  that  of  religion.  They  are  dispersed,  for  this 
purpose,  through  all  parts  of  Asia,  and  abound  in 
Persia,  particularly  at  Ispahan  and  Gombroon,  where 
many  of  tbem  are  extremely  rich,  yet  not  above  act- 
ing as  brokers,  where  a  penny  is  to  be  got*  The  chief 
agents  of  the  English,  Datch,  and  French  East  India 
Coni panics,  are  of  this  nation  :  they  are  faithful,  and 
are  generally  trusted  with  the  cash  of  those  companies 
in  their  keeping.  They  act  also  as  bankers,  and  can 
give  bills  of  exchar.ge  for  most  cities  in  the  East  In- 
dies. Their  form  of  contract  in  buying  and  selling  is 
remarkable ;  being  done  without  words,  "in  the  pro- 
foundest  silence,  only  by  touching  each  otber^s  fingers : 
the  buyer  loosing  his  pamerin  or  girdle,  spreads  it 
on  his  knee,  and  both  he  and  the  seller  having  their 
bands  underneath,  by  the  intercourse  of  the  fingers. 


•f  their  law,  by  the  name  of  Shuddery ;  under  which*    Ynark  the  price  of  pounds,  shillings,  &c.  demanded^  of- 


are  comprehended  all  who  live  after  the  manner  of 
merchants,  or  that  deal  and  transact  for  others,  as  bro- 
kers j  exclusive  of  the  mechanics  or  artificers,  who 
make  another. cast,  called  Wyse,  These  Banians  have 
no  peculiar  sect  or  religion,  unless  it  be,  that  two  of 
the  eight  general  precepts  given  by  their  legislator 
Brama  to  the  Indian  nation,  are,  on  account  of  the 
profession  of  the  Banians,  supposed  more  immediately 
to  relate  to  them,  viz.  those  which  enjoin  veracity  in 
their  word  and  dealings,  and  avoiding  all  practices  of 
circumvention  in  buying  and  selling.  Some  of  the 
Banians,  quitting  their  profession,  and  retiring  from 
the  world,  commence  religious,  assume  a  peculiar  habit, 
and  devote  themselves  more  immediately  to  God,  under 
the  denomination  of  Vertea,  These,  though,  they  do  not 
hereby  change  their  cast,  are  commonly  reckoned  as 
bramins  of  a  more  devout  kind  \  much  as  monks  in  the 
Romish  church,  though  frequently  not  in  orders,  are 
reputed  as  a  more  sacred  order  than  the  regular  clergy. 
The  name  Banian  imports  as  much,  in  the  Bramin  lan- 
guage (wherein  their  law  is  written),  as  a  people  in- 
nocent and  harmless ;  void  of  all  guile ;  so  gentle, 
that  they  cannot  endure  to  see  either  a  fly  or  a  worm 
injured  \  and  who,  when  struck,  will  patiently  bear  it, 
without  resisting  or  returning  the  blow.-— Their  mien 
«  D»cov.  and  appearance  is  described  by  Lord*,  in  terms  a  little 
Relifi,  B«.  precise,  but  very  significant :  **  A  people  presented 
nian,  themselves  to  my  eyes  clothed  in  linen  garments,  some- 

what low  descending  ^  of  a  gesture  and  garb,  as  I  may 
say,  maidenly,  and  well  nigh  effeminate  -,  of  a  counte- 
nance shy  and  somewhat  estranged.^*  Gemelli  Careri 
divides  the  Banians  into  22  tribes,  all  distinct,  and  not 
allowed  to  marry  with  each  other.  Lord  assures  us 
they  are  divided  into  82  casts  or  tribes,  correspondent 
to  the  casts  or  divisions  of  the  Bramins  or  priests,  un- 
der whose  discipline  they  are  as  to  religious  matters  \ 
though  the  generality  of  the  Banians  choose  to  be  un- 


fered,  and  at  length  agreed  on.  When  the  seller  takes 
the  buyer^s  whole  hand,  it  denotes  a  thousand  ^  and,  as 
many  times  as  he  squeezes  it,  as  many  thousand  pagods, 
or  rupees,  according  to  the  species  in  question,  are  de- 
manded \  when  he  only  takes  the  fi^e  fingers,  it  de- 
notes five  hundred  ;  and  when  only  one,  one  hundred : 
taking  only  half  a  finger,  to  the  second  joint,  denotes 
fifty  ;  the  small  end  of  the  finger,  to  the  first  joint, 
stands  for  ten. 

BANIE,  Anthony,  licentiate  in  laws,  member  of 
the  academy  of  inscriptions  and  belles  lettres,  an  eccle- 
siastic of  the  diocese  of  Clermont  in  Auvergne  ;  died  ia 
November  1741,  aged  69.  He  is  principally  celebra- 
ted for  his  translation  of  the  Metamorphoses  of  Ovid, 
with  historical  remarks  and  explanations  ^  which  was 
published  in  1732,  at  Amsterdam,  in  folio,  finely  orna- 
mented with  copperplates,  by  Pioart  ^  and  reprinted  at 
Paris  173B,  in  two  vols  4to:  and  for  his  Mythology,  or 
Fables  of  the  Ancients,  explained  by  history ;  a  work 
full  of  the  most  important  information,  which  was  trans- 
lated into  English,  and  printed  at  London  in  1741,  ia 
4  vols  8vo. 

BANISHMENT,  exile,  among  us  is  of  two  kinds  : 
the  one  voluntary,  and  upon  oath  \  the  other  by  com- 
pulsion, for  some  offence  or  crime.  The  former,  proper- 
ly called  abjuration^  is  now  ceased  \  the  latter  is  chiefly 
enjoined  by  judgment  of  parliament.  Yet  outlawing 
and  transportation  may  also  be  considered  as  species  of 
exile. 

BANISTER,  John,  a  physician  and  surgeon  in  the 
reign  of  Queen  Elizabeth,  was  educated  at  Oxford, 
where,  says  Anthony  Wood,  he  studied  logicals  for  a 
time ;  bot  afterwards  applied  himself  solely  to  physic 
and  surgery.  In  1 573  he  took  the  degree  of  bachelor 
of  physic  'y  and,  obtaining  a  license  from  the  univer- 
sity to  practise,  settled  at  Nottingham,  where  he  lived 
many  years  in  great  repute^  and  wrote  several  medical 

treatises. 
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ter   treatises. .   HU  works  were  collected  and  published  io 

1633,  4to» 
^  BANISTERIA,  See  Botany  Lidex. 
^^  BANKy  in  CoffimercCf  a  common  repository,  where 
many  pertons  agree  to  keep  their  money,  to  be  al- 
ways ready  at  their  call  or  direction  :  or,  certain  so- 
oifcties  or  communities,  who  take  the  charge  of  other 
people's  money,  either  to  improve  it,  or  to  keep  it  se- 
cure. 

The  first  institution  of  banks  was  in  Italy,  where 
(he  Liombard  Jews  kept  benches  in  the  market-places 
for  the  exchange  of  money  and  bills  ^  and  banco  being 
the  Italian  name  for  bench^  banks  took  their  title  from 
this  word. 
Mi-  Banks  are  of  two  principal  kinds,  i.  One  sort  is 
^  either  pubUc^  consisting  of  a  company  of  moneyed  men, 
who  being  duly  established^  and  incorporated  by  the 
laws  of  their  country,  agreis  to  deposite  a  considerable 
fund,  or  joint  stock,  to  be  employed  for  the  use  of  the 
society,  as  in  lending  money  upon  good  security,  buying 
and  selling  bullion,  discounting  bills  of  exchange,  &c. : 
or  private^  i.  e.  set  up  by  private  persons,  or  partner- 
ships, who  deal  in  the  same  way  as  the  former  upon 
tlietr  own  single  stock  and  credit. 
>f  The  greatest  bank  of  circulation  in  Europe  is  the 

^>  Bank  of  England,     The  company  was  incorporated  by 
cnt«  P^i'^^^i^^i^t  in  the  fifth  and  sixth  years  of  King  William 
:ioii%<knd  Queen  Mary,  by  the  name  of  The  Governors  and 
^^  Company  of  the  Bank  of  England :  in  consideration  of 
the  loan  of  i,20o,oool.  granted  to  the  government; 
for  which  the  subscribers  received  almost  8  per  cent. 
By  this  charter,  the  company  are  not,  to  borrow  under 
their  common  seal,  unless  by  act  of  parliament  \  they 
are  not  to  trade,  or  suffer  any  person  in  trust  for  them 
to  trade,  in  any  goods  or  merchandise  >  but  they  may 
deal  in  bills  of  exchange,  in  buying  or  selling  bullion, 
and  foreign  gold  and  silver  coin,  &c. 

By  an  act  of  parliament  passed  in  (he  8th  and  9th 
years  of  William  III.  they  were  empowered  to  enlarge 
their  capital  stock  to  2,201,171!.  los.  It  was  then  also 
enacted,  that  bank-stock  should  be  a  personal,  and  not 
a  real  estate  \  that  no  contract  either  in  word  or  writ- 
ing for  buying  or  selling  bank-stock,  should  be  good 
in  law,  unless  registered  in  the  books  of  the  bank  within 
7  days,  and  the  stock  transferred  in  14  days  \  and  that 
it  shall  be  felony,  without  benefit  of  clergy,  to  counter- 
feit the  common  seal  of  the  bank,  or  any  sealed  bank- 
bill,  or  any  bank-note,  or  to  alter  or  erase  such  bills  or 
notes.  By  another  act  passed  in  the  7th  of  Queen 
Anne,  the  company  were  empowered  to  augment  their 
capital  to  4,402,3431.  and  they  then  advanced  400,000!. 
more  to  the  government;  and  in  1714,  they  advanced 
another  loan  of  1,500,0001. 

In  the  third  year  of  the  reign  of  King  George  I. 
the  interest  of  their  capital  stock  was  reduced  to  5  per 
cent,  when  the  bank  agreed  to  deliver  up  as  many  ex- 
chequer bills  as  amounted  to  2,ooo,oool.  and  to  ac- 
cept an  annuity  of  ioo,oool.  and  it  was  declared  law- 
ful for  the  bank  to  call  from  their  members,  in  propor- 
tion to  their  injterests  in  the  capital  stock,  such  sums  of 
mrney  as  in  a  general  court  should  be  found  necessary. 
If  any  member  should  neglect  to  pay  his  share  of  the 
moneys  so  called  for,  at  the  time  appointed  by  notice 
in  the  London  Gazette,  and  fixed  upon  the  Royal  Ex- 
change, it  should  be  lawful  for  the  baiik»  not.  only  to 


stop  the  dividend  of  such  member,  and  to  apply  it  t«-  Banfc. 
wards  payment  of  the  money  in  question,  but  also  to 
stop  the  transfers  of  the  share  of  such  defaulter,  and  ta 
charge  him  with  an  interest  of  5  per  cent,  per  annum, 
for  the  money  so  omitted  to  be  paid  ;  and  if  the  prin- 
cipal and  interest  should  be  three  months  unpaid,  the 
bank  should  then  have  power  to  sell  so  much  of  the 
stock  belonging  to  the  defaulter  as  would  satisfy  the 
same.  After  this,  the  bank  reduced  the  interest  of  the 
2,ooo,oool. '  lent  to  the  government,  from  5  to  4  per 
cent,  and  purchased  several  other  annuities,  which  were 
afterwards  redeemed  by  the  government,  and  the  na- 
tional debt  due  to  the  bank  reduced  to  i,6oo,oooL 
But  in  1742,  the  company  engaged  to  supplj  the  go- 
vernment with  i,6oo,oool.  at  3  per  cent,  which  is  now 
called  the  3  per  cent,  annuities  \  so  that  the  govern- 
ment was  now  indebted  to  the  company  3,200,000!. 
the  one  half  carrying  4,  and  the  other  3  per  cent. 

In  the  year  1746,  the  company  agreed  that  the  sum 
of  986,800!.  due  to  them  in  the  exchequer  bills  unsa- 
tisfied, on  the  duties  for  licenses  to  sell'  spirituous  li- 
quors by  retail,  should  be  cancelled,  and  in  lieu  thereof 
to  accept  of  an  annuity  of  39,442!.  the  interest  of 
that  sum  at  4  per  cent.  The  company  also  agreed  to 
advance  the  further  sum  of  i,0OO,oool.  into  the  exche- 
quer, upon  the  credit  of  the  duties  arising  by  the  malt 
and  land  tax  at  4  per  cent,  for  exchequer  bills  to  be 
issued  for  that  purpose  \  in  consideration  of  which,  the 
company  were  enabled  to  augment  their  capital  with 
986,8001.  the  interest  of  which,  as  well  as  that  of  the 
other  annuities,  was  reduced  to  3^  per  cent,  till  the 
27th  of  December  1 757,  and  from  that  time  to  carry 
only  3  per  cent. 

And  in  order  to  enable  them  to  circulate  the  said 
exchequer  bills,  they  established  what  is  now  called 
bank  circulation*  The  nature  of  which  may  be  under- 
stood from  what  follows. 

The  company  of  the  bank  are  obliged  to  keep  cash 
sufficient  not  only  to  answer  the  common,  but  also  any 
extraordinary  demand  that  may  be  made  upon  them  y 
and  whatever  money  they  have  by  them,  over  and  above 
the  sum  supposed  necessary  for  these  purposes,  they  em- 
ploy in  what  may  be  called  the  trade  of  the  company  ; 
that  is  to  say,,  in  discounting  bills  of  exchange,  in  buy- 
ing of  gold  and  silver,  and  in  government  securities, 
&.C.  But  when  the  bank  entered  into  the  above-men- 
tioned contract,  as  they  did  not  keep  unemployed  a 
larger  sum.  of  money  than  what  they  deemed  necessary 
to  answer  their  ordinary  and  extraordinary  demands, 
they  could  not  conveniently  take  out  of  their  current 
cash  so  large  a  sum  as  a  million,  with  which  they  were 
obliged  to  furnish  the  government,  without  either  les- 
sening that  sum  they  employed  in  discounting,  buying 
gold  and  silver,  &c.  (which  would  have  been  very  dis- 
advantageous to  them),  or  inventing  some  noethod  that 
should  answer  all  the  purposes  of  keeping  the  million 
in  cash.  The  method  which  they  chose,  and  which 
fully  answers  their  end,  was  as*  follows.: 

They  opened  a  subscription,  which  they  renew  an- 
nually, for  a  million  of  money  \  wherein  the  subscribers 
advance  10  per  cent,  and  enter  into  a  contract  to  pay 
the  remainder,  or  any  part  thereof,  whenever  the  hank 
shall  call  upon  them,  under  penalty  of  foi'feiting  the 
10  per  cent,  so  advanced :  in  consideration  of  which, 
the  hank  pay  a  the  subscribers  4  per  cent,  interest  for 
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fianfi*  tbe  dioney  paid  in,  and  i  per  cent,  for  4be  whole  sam 
they  agree  to  furnish  ;  and  in  case  a  call  shall  be  made 
upon  them  for  the  whole,  or  any  part  thereof,  the  bank 
further  agrees  to  pay  them  at  the  rate  of  5  per  cent* 
per  annum  for  sach  sum  till  they  repay  it,  which  they 
are  under  an  obligation  to  do  at  the  end  of  the  yean 
By  this  means  the  bank  obtains  all  the  purposes  of 
keeping  a  million  of  money  by  them }  and  though  the 
subscribers,  if  no  call  is  made  upob  them  (which  is  in 
general  the  case),  receive  6^  per  cent,  for  tbe  money 
they  advance,  yet  the  company  gains  the  sum  of 
23,500).  per  annum  by  the  contract)  as  will  appear 
by  the  following  account  i 


The  bank  receives  from  the  .government 
for  the  advance  of  a  million 

Tbe  bank  pays  tbe  subscribers  who  advance 
ioo,oool.  and  engage  to  pay  (when  called  for) 
900,0001.  more  ... 


L.JOyOOO 


6,500 


The  clear  g^tn  to  tbe  bank  therefore  is  23,500 

This  is  the  state  of  the  case,  provided  the  company 
sbonld  make  no  call  on  the'  subscribers  j  which  they 
t^ill  be  very  unwilling  to  do,  because  it  would  not  on* 
\y  lessen  their  profit,  but  affect  the  public  credit  in  ge* 
neral. 

Bank- slock  may  not  improperly  be  called  a  trading 
stocky  since  with  this  they  deal  very  largely  in  foreign 
gold  and  silver,  in  discounting  bills  of  exchange,  &C. 
Besides  which,  they  are  allowed  by  tbe  government 
very  considerable  sums  annually  for  tbe  management  of 
the  annuities  paid  at  their  oince<  All  which  advan- 
tages render  a  share  in  their  stock  very  valuable ) 
though  it  is  not  equal  in  value  to  the  £ast  India  stock. 
The  company  make  dividends  of  the  profits  half  year* 
ly,  of  which  notice  is  publicly  given  \  when  those  who 
have  occa'sion  for  their  money  may  readily  receive  it  \ 
but  private  persons,  if  they  judge  convenient,  are  per<^ 
mitted  to  continue  their  funds,  and  to  have  their  inte^ 
rest  added  to  the  principal. 

This  company  is  tinder  the  direction  of  a  governor, 
deputy-governor,  and  I4  directors,  who  are  annuaHy 
elected  by  the  general  court,  in  tbe  same  manner  as  in 
the  East  India  Company.  Thirteen,  or  more,  com- 
pose a  court  of  directors  for  managing  the  aflPairs  of  the 
company.  The  oficers  of  this  company  are  very  nu- 
merous. 

The  stability  of  the  bank  of  England  is  equal  to  that 
of  the  British  government.  All  that  it  has  advanced 
to  the  public  must  be  lost  before  its  creditors  can  sus- 
tain any  loss.  No  other  banking  company  in  England 
can  be  established  by  act  of  parliament^  or  can  consist 
of  more  than  six  members,  tt  acts,  not  only  as  an  or- 
diiisry  bank,  but  (as  we  haVe  already  seen)  as  a  great 
engine  of  slate  \  receiving  and  paying  the  greater  part 
of  the  annuities  which  are  due  to  the  creditors  of  the 
public  \  circulating  exchequer  bills  )  and  advancing  to 
governmt*nt  the  annual  amount  of  the  land  and  malt 
taxes,  which  are  frequently  not  paid  up  till  some  years 
thereafter.  It  likewise  has,  upon  several  different  oc- 
casions, supported  tbe  credit  of  the  principal  houses, 
not  only  in  England,  but  of  Hamburgh  and  Holland. 
tJpon  one  occasion  it  is  said  to  have  advanced  fur  this 
purpose,  in  one  week,  about  i,6oo,Oo6l.  a  great  part 
•of  it  in  bullion^ 


In  Scotland  there  are  two  paUic  bauka*  both  at  E-     iwfe 
dinbargh*    The  one,  called  The  Bank  o^ScoUand^  was  ^     ^  irf 
established  by  act  «f  pariiament  in  i<$95  \  tbe  otber^^®^^ 
called  The  Royal  Bank^  by  royal  charter  in  i?!?.         bT^^iT' 

Within  these  30  years  there  have  also  been  erected  pij^gm, 
private  banking  companies  in  almost  every  coosidenble 
town,  and  even  in  some  villages.  Hence  tbe  boaiiiesa 
of  tbe  country  is  almoet  entirely  carried  on  by  paper- 
ctirrencj,  /.  e,  by  tbe  notes  of  those  ditfetvnt  bankiog 
companies ;  with  which  porcbases  and  paymeots  of  au 
kinds  are  commonly  made.  Silver  very  seldon  appean^ 
except  in  tbe  change  of  a  tweoty-sbilltng  bank*Bote, 
and  gold  still  seldomer.  But  though  the  conduct  of  all 
those  different  companies  has  not  been  unexccptioBable, 
and  has  accordingly  required  an  act  of  parliaaMnt  to 
regulate  it  \  the  country,  notwithstanding,  has  evident- 
ly derived  great  benefit  from  their  trade.  It  baa  been 
asserted,  that  tbe  trade  of  tbe  city  of  Glasgow  dovbled 
in  about  15  years  after  the  first  erection  of  the'banks 
there }  and  that  the  trade  of  Scotland  has  more  than 
qoadntpled  since  the  first  erection  of  tbe  two  pnbKe 
banks  at  Edinburgh*  Whether  the  trade,  either  of 
Scotland  in  general,  or  of  tbe  city  of  Glasgow  in  par- 
ticular, has  really  increased  in  so  great  a  proportion, 
during  so  short  «  period,  we  do  not  pretend  to  know* 
If  either  of  them  has  increased  in  this  proportion,  it 
seems  to  be  an  effect  too  great  to  be  accounted  for  by 
the  sole  operation  of  this  causes  That  the  trade  and 
industry  of  Scotland,  however,  baife  increased  vnry  con- 
siderably during  this  period,  and  that  the  banks  have 
contributed  «  good  deal  to  this  increase,  cannot  be 
doubted. 

The  valoe  of  the  silver  money  which  circolmted  in  SmiUfi 
Scotland  before  the  Union  in  1^07,  and  which  immi^lVtaUktf 
diately  after  it  was  bronght  into  the  bank  of  Scotland  ^'^aw, 
in  order  to  be  rec6ined,  amounted  to  411,1171.  los.pd.^?' 
sterling.  No  account  has  been  got  of  tbe  gold  cow : 
but  it  appears  from  the  ancient  accounts  of  the  mint 
of  Scotland,  that  tbe  value  of  the  gold  annually  coined 
somewhat  exceeded  that  of  tbe  silver.  There  weie  a 
good  many  people  too  upon  this  occasion,  who,  from  a 
diffidence  of  repayment,  did  not  bring  their  silver  into 
the  bank  of  Scotland ;  and  there  was,  besides,  some 
English  coin,  which  was  not  called  in.  Tbe  whole  va- 
lue of  the  gold  and  silver,  therefore,  which  circulated 
in  Scotland  before  the  Union,  cannot  be  estimated  at 
less  than  a  million  sterling<  It  seems  to  have  consti- 
tuted almost  the  whole  circulation  of  that  country  ^ 
for  though  the  circulation  of  the  bank  of  Scotlandi 
which  had  then  no  rival,  was  considerable,  it  seems  to 
have  made*  but  a  very  small  part  of  the  whole.  In  the 
present  times,  tbe  whole  circulation  of  Scotland  cannot 
be  estimated  at  less  than  two  millions,  of  which  that 
part  which  consists  of  gold  and  silver  most  probably 
does  not  amount  to  half  a  million.  Bat  though  the  eir- 
culatinff  gold  and  silver  of  Scotland  have  suffered  so 
great  a  diminution  during  this  period,  its  real  riches 
and  prosperity  do  not  appear  to  have  suffered  any.  Its 
agriculture,  manufactures,  and  trade,  on  the  contrary, 
the  annual  produce  of  its  land  and  labour,  have  evi- 
dently been  augmented. 

It  is  chiefly  by  discounting  bills  of  exchange,  thatpJieettt- 
is,   by  advancing  money   upon  them  bt;fore  they  areiog«f 
due,  that  the  greater  part  of  banks  and  bankers  issue  bi^'*- 
their  promissory  notes.  They  de<luct  always  upon  what- 
ever 
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;.     «ter  ion  tbey  adyaoee,  ibe  legal  iqterest  till  the  bill 

mm^  sball  beoome  ilue.  The  payment  of  the  bill,  when  it 
becomes  doe,  replaces  to  the  bank  the  value  of  what 
bad  been  advanoed,  together  with  a  clear  profit  of  the 
interesL  The  banker,  who  adyances  to  the  merchant 
whole  bill  he  discoants  not  gold  and  silTcr,  but  his  own 
proraissorj  notes,  has  the  advantage  of  being  able  to 
discoant  to  a  greater  amount,  by  the  whole  value  of 
his  promissory  notes,  which  he  finds  by  experience  are 
cemmoply  in  cinoulation*  He  is  thereby  enabled  to 
make  his  clear  gain  of  interest  00  so  much  larger  a 
iom. 

The  commerce  of  Scotland, .  which  at  present  is  not 
very  great,  was  still  mora  inconsiderable  when  the  two 
first  banking  companies  were  established  j  and  those 
companies  would  have  had  but  little  trade,  had  they 
confined  their  business  to  the  discounting  of  bills  of  ex- 
ehange.  They  invented,  therefore,  another  method  of 
issuing  their  promisaory  notes,  by  granting  what  they 

.  called  cash  accounts  /  that  is,  by  giving  credit  to  the 
extent  of  a  certain  sum  (2000L  or  3000L  for  example), 
to  any  individual  who  could  procure  two  persons  of  nn- 
doubted  credif  and  good  landed  estate  to  become  surety 
far  him,  that  whatever  money  should  be  advanced  to 
him  within  the  sum  for  which  the  credit  had  been  given 
ahottid  be  repaid  upon  demand,  ti^tber  with  the  legal 
interest.  Credits  of  this  kind  are  commonly  granted  by 
banks  and  bankers  in  aU  difierent  p*rt*  of  the  world. 
But  the  easy  terms  on  which  the  Scots  banking  com* 
panies  aooept  of  repayment,  are  peculiar  to  them,  and 
have  perhaps  been  the  principal  cause,  both  of  the  great 

9m  trade  of  these  companies  and  of  the  benefit  which  the 
country  has  received  from  it. 

Whoever  has  a  credit  of  this  kind  with  one  of  those 
eempanies,  and  borrows  loool.  upon  it,  lor  example, 
may  repay  this  sum  pieceaieal,  by  20U  and  3oK  at  a 
tinie,  the  company  discounting  a  proportional  part  of 
the  interest  of  the  great  sum  from  the  day  on  which 
each  of  those  snuUl  sums  is  paid  in,  till  the  whole  be  in 
this  manner  repaid.  All  merchants,,  therefore,  and 
alsMMt  all  men  of  business,  find  it  convenient  to  keep 
tnch  caslMicooonts  with  them ;  and  are  thereby  inte* 

ad  rested  to  promote  the  trade  of  those  companies,  l^  rea* 
diiy  receiviag  their  notes  i«  all  pajments,  and  ij  en* 
couragiitf  all  tliese  with  whom  they  have  any  influx 
enee  to  do  the  same.  The  banks,  when  their  custo- 
mere  apply  to  them  for  money,  generally  advance  it 
to  them  m  their  own  premissory  notes.  These  the  mer- 
chants pay  away  to  the  manofacturers  for  goods,  the 
manufacturers  to  the  fiirmers  for  materials  and  provi* 
sioos,  the  farmers  to  their  landlords  for  rent,  the  land*- 
lords  repay  them  to  the  merchants  for  the  conveniens 
ees  and  luxuries  with  which  they  supply  them,  and  the 
merchants  again  return  them  io  the  banks  in  order  to 
bahMice  their  -eash^accountfi,  or  to  replace  what  thry 
may  -have  bonewed  of  them  v  and  thus  almost  die 
whole  meaey.  business  of  the  country  is  transacted  by 
mnn.  of  dem.  Umm  tile  gmt^n^.ftliOK  com. 
panteso 

By  means  ef  those  cash«accoiiatts,  every  BMrchant 
can,  withont  impradence^  carry  oa  a  gMaler  trade 
than  4m  etherwiae  could  da.  If  there  are  two  mer* 
chants,  one  in  London,  and  the  ether  in  Edinburgh, 
mho  em^o^  equal  stecJu  iathe  aaoie  bcaacdi  of  Irade,, 


the   Edinburgh  merchant    can,   without  imprudeuce.     Bank 
carry  on  a  greater  trade,  and  cive  employment  to  a '  -     »     • ' 
ffreater  number  of  people,  than  the  London  merchant. 
The  London  merehant  roost  always  keep  by  hiro  a  con- 
siderable  sum  of  money,  either  in  his  own  coffers,  or  in 
those  of  his  banker  (who  gives  him  no  interest  for  it),. 
in  order  to  answer  the  demands  continually  coming 
upon  him  for  pajnwnt  of  the  goods  which  he  purchases 
upon  credit.     Let  the  ordinary  amount  of  this  sum  be  - 
supposed  500I.     The  value  of  the  goods  in  his  ware- 
house must  always  be  less  by  500I.  than  it  would  have 
becUy  had  he  not  been  obliged  to  keep  such  a  sum  un* 
employed.     Let  us  suppose  that  he  generally  disposes . 
of  his  whole  stock  upon  hand,  or  of  goods  to  the  va* 
lue  of  his  whole  stock  upon  hand,  once  in  the  year. . 
By  being  obliged  to  keep  such  a  great  sum  unemploj« 
eif,  he  must  sell  in  a  year  500I.  worth  less  goods  than . 
he  might  otherwise  have  done.  His  annual  profits  roust 
be  leas  bj  all  that  he  could  have  made  by  the  sale  -of. 
jool.  worth  more  goods  ^  and  the  number  of  people  > 
employed  in  preparmg  his  goods  for  the  market,  must; 
be  less  by  all  those  that  500I.  more  stock  could  have- 
employed.     The  merchant  in  Edinburgh,  on  the  other  ^ 
hand,  keeps  no  money  unemployed  for  answering  such* 
occasional  demands.     When  they  actually  come  upon, 
him,  he  satisfies  them  from  his  cash^tacconnt  with  the  • 
bank,  and  gradually  replaces  the  sum  borrowed  with* 
the  money  or  paper  which  comes  in  from  the  occasion-  • 
al  sales  of  his  ^ooda.     With  the  same  stock,  there*^ 
iere,  he  can,  without  imprudence,  have  at  all  times  in . 
his  warehouse  a  larger  quantity  of  goods  than  the  Lon-  ■ 
don  merchant ;  and  can  thereby  both  make  a  greater, 
profit  himself,  and  give  constant  employment  to  a. 
greater  number  of  industrious  people  who  prepare  those 
goods  for  the  market.    Hence  the  great  bencfift  which  1 
the  country  has  derived  from  this  trede.- 

The    late   multiplicatioa  of  banking  companies  in« 
both  parts  of  the  united  kingdom,  an  event  by  which, 
many  people  have  been  much  alarmed,  instead  of  di*. 
minishing,  increases  the  security  of  the  public.     It 
obliges  all  of  them  to  be  more  cireumspect  in  their  con-« 
duct,  and,  by  not  extending  their  currency  bejond  its: 
due  proportion  to  their  cash,  to  guard  themselves  a* 
gainst  those  malicious  runs  which  the  rivalship  of  soi 
many  competitors  is  always  ready  Io  bring  upon  them. 
It  restrains  the  circulation  of  each  particular  company.- 
within  a  narrower  cirele,  aad  reduces  their  cireulatii^; 
notes  to  a  smaller  number.     By  dividing  the  whole  eir- 
oulatton  into  a  greater  number  of  parts,  the  failure  of 5 
any  one  company,  an  accident  ivhich,  an  the  course  of/ 
tilings,  must  sometimes  happen,  becomes  of  less  conse* 
quence  to  the  jiublic   This  finee  competition  too  obliges 
all  bankers  to  be  more  liberal  in.their  dealings  with  their- 
ottstonMrs,  lest  their  rivals  shonld  carry  them  away.  In . 
general,  if  any  branch  of  trade,  or  any  di  vision  of  labour, 
be  advantageous  to  the  public,  the  freer  and  more  ge* 
neral  the  competition,  it  will  always  be  the  more  so. 
See  further,  the  article  P^/VJ^ifoary. 

2.  The  other  kind  ef  banks  ixmsist  of  sudi  as  are  io-  n,  Baaks^ 
stituted  whoUy  on  the  public  account,  and  are  caHad  of  dcps«t«. 
Smdoi  ofDepotit ;  the  nature  of  which  not  beii^  geae* 
rally  understood,  the  following  particular  expUnatioa. 
may  not  be  aaaooeptable. 

The  cnsreney  of  a.great  stale,  snch  as  Britain,  ge- 
nerally, 
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nerally  consists  almost  entirely  of  its  own  coin.  ShooM 
this  ciiiTcncy,  therefore,  be  at  any  time  wort,  dipt,  or 
othenrise  degraded  below  its  standard  value,  the  state 
by  a  reformation  of  its  coin  can  effectual ly  re-establish 
its  currency.  But  the  currency  of  a  small  state,  such 
as  Genoa  or  Hamburgh,  can  seldom  constist  altogether 
in  its  own  coin,  but  must  be  made  up,  in  a  great  mea* 
sure,  of  the  coins  of  all  the  neighbouring  states  with 
which  its  inhabitants  have  a  continual  intercourse; 
Such  a  state,  therefore,  by  reforming  its  coin,  will  not 
always  be  able  to  reform  its  currency.  If  foreign  bills 
of  exchange  are  paid  in  this  currency,  the  uncertain 
value  of  any  sum,  of  what  is  in  its  own  nature  so  .on- 
certain,  must  render  the  exchange  always  very  much 
against  such  a  state,  its  currency  being,  in  all  foreign 
states,  necessarily  valued  below  even  what  it  is  worth. 
In  order  to  remedy  the  inconvenience  to  which  this 
disadvantageous  exchange  most  have  subjected  their 
merchants,  auch  small  states,  when  they  began  to  at- 
tend to  the  interest  of  trade,  have  frequently  enacted, 
that  foreign  bills  of  exchange  of  a  certain  value  should 
he  paid,  not  in  common  currency,  but  by  an  order  up- 
on, or  hy  a  transfer  in,  the  books  of  a  certain  bank, 
established  upon  the  credit  and  under  the  protection  of 
the  state  ^  this  bank  being  always  obliged  to  pay,  in 
good  and  true  money,  exactly  according  to  the  stand- 
ard of  the  state.  The  banks  of  Venice,  Genoa,  Am- 
sterdam, '  Hamburgh,  and  Nuremberg,  seem  to  have 
been  all  originally  established  with  this  view,  though 
some  of  them  may  have  afterwards  been  made  subser- 
vient to  other  purposes.  The  money  of  such  banks, 
being  better  than  the  common  currency  of  the  coun- 
try, necessarily  bore  an  agio,  which  was  greater  or 
smaller,  according  as  the  currency  was  supposed  to  be 
more  or  less  degraded  below  the  standard  of  the  state. 
The  agio  of  the  bank  of  Hamburgh,  for  example, 
which  is  said  to  be  commonly  about  14  per  cent,  is 
the  supposed  difference  between  the  good  standard  mo- 
ney of  the  state,  and  the  dipt,  worn,  and  diminished 
currency  poured  into  it  from  all  the  neighbouring 
states. 

Before  1 609,  the  great  quantity  of  dipt  and  worn 
foreign  coin,  which  the  extensive  trade  of  Amsterdam 
brought  from  all  parts  of  Europe,  reduced  the  value  of 
its  currency  about  9  per  cent,  below  that  of  good  mo- 
ney fresh  from  the  mint.  Such  money  00  sooner  ap- 
peared, than  it  was  melted  down  or  carried  away,  as 
it  always  is  in  such  circumstances.  The  merchants, 
with  plenty  of  currency^  could  not  always  find  a  suffi- 
cient quantity  of  good  money  to  pay  their  bills  of  ex- 
change ;  and  the  value  of  those  bills,  in  spite  of  seve- 
ral regulations  which  were  made  to  prevent  it,  became 
in  a  great  measure  uncertain.  In  order  to  remedy 
these  inconveniences,  a  bank  was  established  in  1609 
under  the  guarantee  of  the  city.  The  bank  received 
both  foreign  coin,  and  the  light  and  worn  coin  of  the 
country,  at  its  real  and  intrinsic  value  in  the  good 
standard  money  of  the  country,  deducting  only  so  much 
as  was  necessary  for  defraying  the  ex  pence  of  coinage, 
and  other  necessary  expence  of  management.  For  the 
value  which  remained  after  this  small  deduction  was 
made,  it  gave  a  credit  in  its  books.  This  credit  was 
called  bank-money  ;  which,  as  it  represented  money  ex- 
actly according  to  the  standard  of  the  mint,  was  always 
of  the  same  ^enA  value,  and  intrinsically  worth  more 


than  current  money.  It  was  at  the  same  time  enacted,  ^^ 
that  all  bills  drawn  upon  or  negotiated  at  Amsterdam 
of  the  value  of  600  guilders  and  upwards  should  be  paid 
in  bank-money,  which  at  once  took  away  all  uncer- 
tainty in  the  value  of  those  bills.  £very  merchant,  in 
consequence  of  this  regulation,  was  obliged  to  keep  an 
account  with  the  bank  in  order  to  pay  his  foreign  bills 
of  exchange,  whidi  necessarily  occasioned  a  certain  de- 
mand for  bank* money. 

Bank-money,  over  and  above  both  its  intrinsic  su- 
periority to  currency,  and  the  additional  value  which 
this  demand  necessarily  gives  it,  has  likewise  some 
other  advantages.  It  is  secure  from  fire,  robbery,  and 
other  accidents  ^  the  city  of  Amsterdam  is  bound  for 
it ;  it  can  be  paid  away  by  a  simple  tmnsfer,  without 
the  trouble  of  counting,  or  the  risk  of  transporting  it 
from  one  place  to  another.  In  consequence  of  those 
different  advantages,  it  seems  from  the  beginning  to 
have  born  an  agio ;  and  it  is  generally  believed  that 
all  the  money  originally  deposited  in  the  bank  was  al- 
lowed to  remain  there,  nobody  caring  to  demand  pay- 
ment of  a  debt  which  he  could  sell  for  a  preminm  in  the 
market.  Besides,  this  money  coald  not  be  brought  from 
these  coffers,  as  it  will  appear  by  and  by,  without  pre- 
viously paying  for  the  keeping. 

Those  deposits  of  coin,  or  which  the  bank  was  boood 
to  restore  in  coin,  constituted  the  original  capital  of  the 
bank,  or  the  whole  value  of  what  was  represented  by 
what  is  called  hank-money.  At  present  they  are  sop- 
posed  to  constitute  but  a  very  small  part  of  iL  In  or- 
der to  facilitate  the  trade  in  bullion,  the  bank  has 
been  for  these  many  years  in  the  practice  of  giving 
credit  in  its  books  upon  deposits  of  gold  and  silver  bol- 
lion.  The  credit  is  generally  about  5  per  cent,  below 
the  mint  price  of  such  bullion.  The  bank  grants  at 
the  same  time  what  is  called  a  rectpice  or  receipt,  en- 
titling the  person  who  makes  the  deposit,  or  the  bear- 
er, to  take  out  the  bullion  again  at  any  time  within 
six  months,  upon  re-transferring  to  the  bank  a  quan- 
tity of  bank-money  eqnal  to  that  for  which  credit  had 
been  given  in  its  books  when  the  deposit  was  made,  and 
upon  paying  \  per  cent,  for  the  keeping  if  the  deposit 
was  in  silver,  and  7  per  cent,  if  it  was  in  gold  \  but  at 
the  tame  time  declaring,  that  in  default  of  such  pay- 
ment, and  upon  the  expiration  of  this  term,  the  depo- 
sit should  belong  to  the  bank  at  the  price  at  which  it 
had  been  received,  or  for  which  credit  had  been  given 
in  the  transfer  books.  What  is  thus  paid  for  the  keep- 
ing of  the  deposit  may  be  considered  as  a  sort  of  ware- 
house-rent \  and  why  this  warehouse-rent  ahoold  be  so 
much  dearer  for  gold  than  for  silver,  several  different 
reasons  have  been  assigned.  The  fineness  of  gold,  it 
has  been  said,  is  more  difficult  to  be  ascertained  than 
that  of  silver.  Frauds  are  more  easily  practised,  and 
occasion  a  greater  loss  in  the  more  precious  metal. 
Silver,  besides,  being  the  standard  metal,  the  state,  it 
has  been  said,  wishes  to  encourage  more  the  making  of 
deposits  of  silver  than  those  of  gold. 

Deposits  of  bullion  are  most  commonly  made  when 
the  price  is  somewhat  lower  than  ordinary  ^  and  they 
are  taken  out  again  when  it  happens  to  rise.  In  Hol- 
land the  market  price  of  bullion  is  generally  above  the 
mint  price,  for  the  same  reason  that  it  was  so  in  Eng- 
land before  the  late  reformation  of  the  gold  coin.  The 
difference  is  said  to  be  commonly  from  about  six  to 
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Kixt^n  Btiven  npon  th«  mark,  or  eight  ounces  of  silver 
of  eleven  parts  line  and  one  part  alloy*  The  bank« 
f  rice^  or  the  credit  which  the  bank  gives  for  deposits 
of  socfa  silver  (when  made  in  foreign  coin,  of  wliicb  the 
fineness  is  well  known  and  ascertained,  sneh  as  Mexico 
ddlatrs),  is  li  gilders  the  mark  ;  the taiint^price  is  about 
<3  gihicra  }  and  the  market-price  is  from  33  gilders  six 
slivers  to  23  gilders  16  stivers,  or  from  2  to  3  percent* 
above  the  mint*pnce.  The  proportion  between  the 
bank- price,  the  mint-price,  and  the  market-price,  of 
gold  ballion,  are  nearly  the  same.  A  person  can  gene* 
rally  sell  his  receipt  for  the  difference  between  the  mint- 
price  of  bullion  and  the  market-price.  A  receipt  for 
bullion  is  almost  atway's  worth  something  'j  and  it  very 
seldom  happens  therefore  that  anybody  siiffers  his  re* 
oeipt  to  expire,  or  allows  his  bollion  to  fall  to  the  bank 
at  the  price  at  which  it  had  been  received,  either  by 
not  taking  it  out  before  the  end  of  the  six  months,  or 
by  neglecting  to  pay  the  7  or  J  per  cent,  in  order  to 
obtain  a  new  receipt  for  another  six  months.  This, 
however,  though  it  seldom  happens,  is  said  to  happen ' 
sometimes,  and  more  frequently  with  regard  to  gold 
than  with  regard  to  silver,  on  account  of  the  higher 
warehoose«rent  which  is  paid  for  the  keeping  of  the 
more  precious  metal. 

The  person  who  by  making  a  deposit  of  bnllion  ob- 
tains both  a  bank*credit  and  »  receipt,  pays  his  bills  of 
exchange  as  they  become  doe  with -his  bank-credit  j  and 
either  »ells  or  keeps  his  receipt,  according  «s  be  jo^|g«s 
that  the  price  of  bollion  is  likely  to  rise  or  to  fall.  The 
receipt  and  the  bank-credit  seldom  keep  long  together, 
and  there  is  no -occasion  that  they  shoold.  The  person 
who  has  a  receipt,  and  who  wants  to  take  out  bullion, 
finds  always  plenty  of  bank*«fodtts,  or  banfe-money,  to 
buy  at  the  ordinary  price  v-Md  the  person  who  has 
bank^money,  and  ««ants.to  take  out  bullion,- finds  re- 
ceipts always  in  eqnal  abundance. 

The  owners  of  bank-credits  and  the  heklera  of  re- 
ceipts constttbte'ftwo  difieient  sorts  of  creditors  against 
the  bank.  The  holder  of  a  receipt  cannot  draw  out 
the  bnllion  for  which  it  is  granted,  without  re-assigning 
to  the  bank  a  snm  of  bank-money  equal  to  the  price  at 
which  the  bolUon  had  been  received.  If  he  has  no 
bank-money  of  his  own,  he  most  purchase  it  of  those 
who  have  it.  The  owner  of  bank- money  cannot  draw 
out  bullion  without  producing  to  the  bank  receipts  for 
the  quantity  which  he  wants.  If  he  has  none  of  his 
own,  be  must  buy  them  of  those  who  have  them.  The 
bolder  of  a  receipt,  when  he  purchases  bank-money, 
purchases  the  power  of  taking  out  a  quantity  of  bul- 
lion, of  which  the  mint-price  is  5:per  cent,  above  the 
bank- price.  The  agio  of  5  per  cent,  therefore,  which 
be  commonly  pays  for  it^  is  paid  not  for  an  imagina- 
xy,  but  for  a  real  value*  The  owner  of  bank-money, 
when  he  purchases  a  receipt,  purchases  the  power  of 
taking  ont  a  quantity  of  bollion,  of  which  the  market- 
price  is  commonly  from  2  to  3  per  cent*  above  the  mint- 
price.  The  price  which  he  pays  for  it,  therefore,  is 
paid  likewise  for  a  lealvaloe.  The  price  of  the  re- 
ceipt, and  the  price  of  the  bank  money,  compound  or 
make  op  between  them  the  full  vahie  or  price  of  the 
bullion. 

Upon  deposits  of  the  coin  current  in  the  coontry, 
the  bank  grants  receipts  likenise  as  well  as  bank-credits^ 
but  those  receipts  are  frequently  «f  -no  TaUie.-aiid  will 
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bring  no  price  in  the  market.  Upon  dncatoons,  for 
example,  which  in  the  currency  pass  for  three  gilders 
three  stivers  each,  the  bank  gives  a  credit  of  three  gil- 
ders only,  or  5  per  cent,  below  their  current  value.  It 
grants  a  receipt  likewise  entitling  the  bearer  to  take 
out  the  number  of  docatoons  deposited  at  any  time 
within  six  months,  upon  paying  |  per  cent,  for  the 
keeping.  This  receipt  will  frequently  bring  no  price 
in  the  market.  Three  gilders  bank-money  generally 
sell  in  the  market  for  three  gilders  three  stivers,  the  full 
value  of  the  dncatoons  if  they  were  taken  out  of  the 
bank  ;  and  before  they  can  be  taken  out,  7  per  cent, 
must  be  paid  for  the  keeping,  which  would  be  mere 
loss  to  the  holder  of  the  receipt.  If  the  agio  of  the 
bank,  however,  shoold  at  any  time  fall  to  3  per  cent, 
such  receipts  might  bring  some  price  in  the  market, 
and  might  sell  for  i^  per  cent.  But  the  agio  of 
the  bank  being  now  generally  about  5  per  cent,  such 
receipts  are  freque-ntly  allowed  to  expire,  or,  as  they 
express  it,  to  fall  to  the  baok.  The  5  per  cent,  which 
the  bank  gains,  when  deposits  either  of  coin  or  bul- 
lion are  allowed  to  fall  to  it,  may  be  considered  as  the 
warehouse  rent  for  the  perpetual  keeping  of  such  de- 
posits. 

The  sum  of  bank-money  for  which  the  receipts  are 
expired  most  be  very  considerable.  It  must  compre- 
hend the  whole  original  capital  of  the  bank,  which, 
it  is  generally  supposed,  has  been  allowed  to  remain 
there  from  the  time  it  was  firat  deposited,  nobody 
caring  either  to  renew  his  receipt  or  to  take  ont  his 
deposit,  as,  for  the  reasons  already  assigned,  neither 
the  one  nor  the  other  could  be  done  without  loss.  But 
whatever  may  be  the  amount  of  this  sum,  the  proper^ 
tion  which  it  bears  to  the  whole  mass  of  bank-money  is 
supposed  to  be  very  small.  The  bank  of  Amsterdam 
has  for  these  many  years  past  been  the  great  warehouse 
of  Europe  for  bollion,  for  which  the  receipts  are  very 
seldom  allowed  to  expire,  or,  as  they  express  it,  to  fall 
to  the  bank.  The  far  greater  part  of  the  bank-money, 
or  of  the  credits  upon  the  books  of  the  bank,  is  sup- 
posed to  have  been  created,  for  these  many  years  past, 
by  such  deposits  which  the  dealers  in  bullion  are  con- 
tinually both  making  and  withdrawing. 

No  demand  can  be  made  upon  the  bank  but  by  means 
of  a  lecipioe  or  receipt.  The  smaller  mass  of  bank- 
money,  for  which  the  receipts  are  expired,  is  mixed 
and  confounded  with  the  much  greater  mass  for  which 
they  are  .still  in  force  j  so  that,  though  there  may  be 
a  considerable  snm  of  bank-money  for  which  there  are 
no  receipts,  there  is  no  specific  sum  or  portion  of  it 
which  may  not  at  any  time  be  demanded  bv  one. 
The  bank  cannot  be  debtor  to  two  persons  for  the 
same  thing  $  and  the  owner  of  bank-money  who  has 
no  receipt  cannot  demand  payment  of  the  bank  till 
be  boys  one.  In  ordinary  and  <quiet  tiroes,  he  can 
find  no  difficulty  in  getting  one  to  buy  at  the  market- 
price,  which  generally  corresponds  with  the  price  at 
which  he  can  sell  the  coin  or  bollion  it  entitles  him  to 
take  ont  of  the  bank. 

It  might  be  otherwise  during  a  pobKc  calamity ;  an 
invasion,  for  example,  such  as  that  of  the  French  in 
1672.  The  owners  of  bank-money  being  then  all  eager 
to  draw  it  ont  of  the  bank,  in  ordier  to  have  it  in  their 
own  keeping,  the  demand  for  receipts  might  raise  their 
price  to  an  exorbitant  height.    The  hofalen  of  them 
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6«.nk  might  form  extravAgani  expectation^^  and  instead  of 
2  or  3  per  cent,  demand  half  the  bank- money  for  which 
credit  had  been  given  upon  the  deposits  that  Uie  re- 
ceipts had  respectively  been  granted  for.  The  enemy, 
informed  of  the  constitution  oTthe  bank,  vight  even 
buy  them  up  in  order  to  prevent  tlie  carrying  away  of 
the  treasure.  In  such  emergencies^  the  bank,  it  is  sap* 
posed,  would  break  through  its  ordinary  rnl^  of  making 
payment  only  to  the  holders  of  receipts.  The  holder* 
of  receipts,  who  had  no  bank-money,  mqst  have  recei* 
ved  within  2  or  3  per  cent,  of  the  value  of  the  deposit 
for  which  their  respective  receipts  had  been  granted. 
The  bank,  therefore,  it  is  said,  would  in  this  caite  make 
no  scruple  in  paying,  either  with  money  or  bullion,  this 
full  value  of  what  the  owners  of  bank-^oney  who  could 
get  no  receipts  were  credited  for  in  its  books  ;  paying 
at  the  same  time  2  or  3  per  cent,  to  such  holder  of  re- 
ceipts as  had  no  bank-money,  that  being  the  whole 
value  which  in  this  state  of  things  could  justly  be  sup« 
posed  due  to  them.         .       . 

Even  in  ordinary  and  quiet  times  it. is  the  interest  of 
the  holders  of  receipts  to  depress  the  agio  in  order  ei* 
liter  to  buy  bank-money  (and  conseqaeatly  the  bullioa 
which  their  receipts  would  then  enable  them  to  take 
out  of  the  bank)  so  much  cheaper,  or  to  sell  their  re- 
ceipts to  those  who  have  bank-money,  and  who  want 
to  take  out  bullion,  so  much  dearer}  the  price  of  a  re- 
ceipt beiog  generally  equal  to  the  difference  l»etween 
the  market-price  of  bank-money  and  that  of  the  eoin 
or  bullion  for  which  the  receipt  had  been  granted.  It 
is  the  interest  of  the  owners  of  bank- money,  on  the 
contrary,  to  raise  the  agio,  in  order  either  to  sell  their 
bank  money  so  much  dearer,  ^r  to  buy  a  receipt  so 
much  cheaper.  To  prevent  the  stock-jobbing  tricks 
which  those  opposite  interests  might  sometimes  Doca- 
sion,  the  bank  has  of  late  years  come  to  a  resolution  to 
sell  at  all  tiroes  bank-money  for  currency,  at  5  per  cent, 
agio,  and  to  buy  it  again  at  4  per  cent.  agio..  In  con- 
sequence of  this  resolution,  the  Agio  can  never  either 
rise  above  5  or  sink  below  4  per  cent,  and  the  propor- 
tion between  the  macket- price  of  the  bank  and  that  of 
current  money  is  kept  at  all  times  very  near  to  the  pro* 
portion  between  their  intrinsic  values.  Before  this  re- 
solution was  taken,  the  market-price  of  monev  used 
sometimes  to  rise  so  high  as  9  per  cent.  agio»  and  some* 
times  to  sink  so  low  as  par*  ^aecording  as  opposite  in- 
terests happened  to  influence  the  market. 

The  bank  of  Amsterdam  plMtfe^es  to  lend  out  no  pari 
ef  what  is  deposited  with  it,  but,  for  every  gilder  for 
which  it  gives  credit  in  its  books,  to  keep  in  its  repo- 
sitories the  value  of  a  gildet  either  in  money  or  bullion. 
That  it  keeps  in  its  repositories  all  the  money  or  bullion 
for  which  then^  are  receipts  in  force,  for  irhich  it  is  at 
all  times  liable  to  be  called  upon,  and  which,  in.  reality, 
is  continually  going  from  it  and  returning  to  it  again, 
cannot  well  be  doubted.  But  whether  it  does  ao  like? 
wise  with  regard  to  that  part  of  its  capital  for  wbich 
the  receipts  are  long^  ago  expired,  for  which  in  ordi* 
nary  and  quiet  times  it  cannot  bo  called  upon,  and 
which  in  reality  is  very  likely  to  remain  with  it  for 
ever,  or  as  long  as  the  States  of  the  United  Provinces 
subsist,  may  appear  perhaps  more  uncertain.  At  An»- 
sterdam,  however,  no  psrt  of  Caith  is  better  establisbc^d* 
than  that  for  every  gilder  circulated  as  bank-money, 
lhei«  id  a  correspondent  guilder  in  gold  wid  silver  to  hp 
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found  in  the  ireasnne  of  tlie  bftok.  The  fity  is  giia4 
rantee  that  it  should  be  so.  The  bank  is  undor  the  di« 
lection  of  the  ibUr  reigning  borgomasters,  who  are 
changed  every  year.  Each  new  set  of  borgMnasters  vi« 
sits  the  treasttfe,  compares  k  with  tbe  booka,  receives 
it  upon  oath  and  delivers  it  over,  with  the  same  awful 
eolemntty,  to  the  set  which  suooectds  it ;  and  in  that  so? 
her  and  religious  country  oaths  an  act  yet  disregarded. 
A  rotation  of  this  kind  seems  alone  a  sraScient  seeority 
against  Jiny  practices  whidi  cannot  be  avoweil.  Amidst 
all.the  xevolutieips  which  faction  has  ever  occasioned  in 
the  geverttment  of  Amsterdam,  the  prevailing  party 
has  at  no  time  accused  their  predecessnrs  of  infidelity 
in  the  adminjstratioa  of  the  bank.  Noaccosation  coald 
have  affected  more  deeply  the  repnlatioa  nnd  fortone  ef 
the  disgraced  party;  and  if  such  aa  accnstitibn  could 
have  been  supported,  we  may  be  assured  that  it  wouM 
vhave  been  brought.  In  1672^  when  the  French  king 
w«s  at  Utrecht,  the  bank  of  Amstnnjani  paid  so  readi* 
ly  as  lea  no  ^ubt  of  the  fidelity  with  winch  it  h«l 
observed  its  engagements^  Sonne  of  the  pieces  which 
were  then  hroo^t  from  its  repositories  appeared  to 
have  been  scsrohed  with  the  fire  which  happened 
in  the  town-house  sopii  after  the  hank. was  establish* 
ed.  Those  pieces,  therefore,  must  have  lain  there  from 
that  time. 

What  may  be  the  amount  of  the  treasore  in  the 
bank  is  a  ^nestion  which  has  long  employed  the  specn* 
lations  o#  the  carious.  Notbing  bat  oonjeotoi^  can  be 
offered  concerning  it.  It  is  generally  reckoned,  that 
(here  arc  nboat  2000  people  who  keep  accnnnts  with 
the  hank ;  and  allowing  thens  to  bavoy  one  with  another, 
^e  value  of  1500I.  lying  opon  their  respective  ac* 
oeunts  (a  ^very  laiig^  allnwaooeX  the  whole  ^nantity  of 
hank*meney,  and  oonse^uently.  uKf  treasura  in  the  hank, 
will  ameiint  to  |,ooo,oqo1.  or,  nt  ii  gilders  tbe  poond 
sterling,  33,000,000  of  gilders ;  a  great  sum,  and  suf- 
ficient to  cairry  en  a  very  extensive  circalation,  bat 
vastly  below  the  extravegant  ideas  which  some  people 
have  fiirmed  of  lhj»  treasure* 

The  eky  of  Amsterdam  derives  a  consideffaUe  rtvenol 
from  the  bank.  Besides  what  may  he  called  the  sttirr* 
kauM-remt  above^mentiened,  cash  person,  vfMon  first 
opening  an  aceonnt  with  the  bank,  pays  a  fee  nf  10  gil- 
ders, and  for  every  new.  aeconnt,  3  gilders  5  etivevs; 
for  every  transfer,  2  stivers  $  and  if  the  transfer  is  fiir 
kss  than  300  gilders,  6  stivers  ;  in  erder  to  iliscoarage 
the  multiplicity  of  small  transactions.  The  person  who 
neglects  to  balance  his  accounts  twice  in  the  .year  for- 
feits 25  gilders.  The  person  who  orders  « trenafer  for 
more  than  is  upon  his  aocoonls,  is  obliged  to  pay  3  per 
cent,  for  the  sum  overdrawn,  and  his  order  .is  set  nude 
into  the  bargain.  The  iwnk  ia  supposed,  too,  to  make 
^  considerable  profit  by  the  saje  of  the  foreign  coin  or 
bullion  which  sometimes  falls  to  it  by  the  expiring  of 
receipts,  and  which  is  always  kept  till  it  can  be  sold 
with  advantage*  It  makes  a  profit  likewise  by  selling 
bank-money  at  5  per  cent,  agio,  and  baying  it  in  at  4. 
These  diffeseat  emoluments  amount  to  a  good  deal  morf 
than  what  is  necessary  for  paying  the  salaries  of  officers, 
and  defraying  the  expence  of  management.  What  is 
paid  for  the  keeping  of  bullion  upon  receipts,  is  alone 
supposed  to  amount  to  a  neat  annual  revenue  4pf  be- 
tween 150,000  and  200,000  gildnrs*  PoUig  utility, 
hawevcr»  and  not  mieaMff  was  the  origtnnl  object  df 
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Ihii  iiMtitiition.    Its  object  was  to  rsKoro  the  merdmatf 
from  tbe  inconTenienoe  of  a  diaadlvaiitegeow  exebpn|;e4 

^  Tbe  revenae  wbieb  hat  arisen  ftoi»  it  was  unforeseeiK 

"^  See  Bankikg,  Sufpcemutt. 

Banks  Jir  Savin^^  a  ebss  of  institotioes  lately  in* 
trodneed  with  cbifr  new  ef  enceuiaging  habits  of  eooDO- 
ray  among  tbe  labooring  ^classes*    See  the  artiole  in 

the  SoPPLEMENt. 

Bawk,  tn  sea  affairs/  denotes  an  elevation  of ''the 
groand  or  bottom  of  tbe  sea,  so  as  sometimes  tosnr- 
taonnt  tbe  sorfaee  of  the  witer»  or  at  least  to  leave  tbe 
water  so  shidlow  as  osaslly  not  to  allow  a  vessel  to  re« 
.  main  afloat  over  it.— In  ihitf  sense^  bank  amoants  to 
mttcb  the  same  as  flat,  shoal,  &c. 

BANK£R^  a  person  who  ti«Aos  aed  negooiates  in 
flsoney  ;  who  receives  and  remits  money  from  place  to 
pkce  by  commissibn  fi^m  correspondents,  or  by  means 
'  of  bills  or  letters  of  stecfaange,  &o. 

Tbe  ancient  bunkers  were  called  Of^nAim,  and  mm^ 
Imuiaru  ;  by  tbe  Greeks,  r^«ani(yi«i,  MXXv^tww^  and  «^- 
y»yeyiii|it>.  Their  chief  business  was  to  pnt  ont  the  mo* 
ney  of  private  persons  to  interest ;  they  bad  their  boards 
and  benches,  for  this  purpose,  in  all  tbe  markets  and 
public  places,  where  they  took  in  the  money  from  some 
to  lend  it  to  others* 

BANKING,  tbe  making  of  banks  to  oppose  tbe 
force  of  tbe  sea,  rivers,  or  the  like,  and  secure  the  land 
from  being  overflowed  thereby.  With  respect  to  the 
Water  which  is  to  be  kept  oot^  this  is  called  banking  ; 
with  respect  to  the  land,  which  is  hereby  to  be  defend* 
ed,  imbanbing, 

Bahking  is  also  applied  to  tbe  keeping  a  bank,  or 
tbe  employment  of  a  banker.  Banking,  m  this  sense^ 
signifies  the  trading  in  money,  or  remitting  it  from 
place  to  place,  by  means  of  bills  of  exchange.  This 
answers  to  what  tbe  French  call  foire  ia  banque.  In 
JFrance,  every  body  is  allowed  to  bank,  whether  mer* 
chant  or  not ;  even  foreigners  are  indulged  in  this  kind 
of  traffic.  In  Italy,  banking  does  not  derogate  from 
nobility,  especially  in  the  republican  states  j  whence  it 
is,  that  most  of  the  younger  sons  of  great  familiA  en* 
gage  in  it.  In  reality,  it  was  the  nobility  of  Venice 
and  Genoa,  that,  for  a  long  time,  were  the  chief  bankers 
in  tbe  other  countries  of  Europe. 

B  ANKISH,  a  province  oF  the  Mognl^s  dominions^ 
.  iu  the  north  part  of  the  Hither  lodia^  lying  sooth-west 
of  the  province  of  Cassimere. 

BANKRUPT,  {bancus  rttptus),  is  so  called,  be- 
cause,  when  tbe  bank  or  stock  is  Inroken  or  exhausted, 
the  owner  is  said  to  be  a  bankrupts  And  this  word 
bankrupt  is  derived  from  the  French  banqueHmU^  which 
signifies  a  breaking  or  failing  in  tbe  world:  banque  in 


given  of  him  in  ou^  statute^law,  may  be  defined  "  a  tra^  Bankrupt 
der,  whp  secrets  himself,  or  does  certain  other  acts  tend*  <  ■  ^  '* 
ing  to  defraud  bis  creditors.'*  For  the  better  understand- 
ing of  this  article,  it  will  be  proper  to  consider,  i .  fFho 
may  become  a  bankrupt.  2.  What  acta  nc»ake  a  bank* 
rapt.  3.  The  proceedings  on  a  commission  of  bankrupt- 
ay  :  and,  4.  In  what  manner  an  estate  in  good«  and  chat* 
tels  may  be  transfnred  by  bankruptcy.-^But  of  these^ 
^the  two  last  being  treated  under  tbe  article  Commission 
iff  Bankruptcy^  tbe  two'^first  only  belong  to  this  place. 

I.  A  bankrupt  was  formerly  considered  merely  in 
the  light  of  a  criminal  or  offender ;  and  in  this  spirit 
we  are  tojd  by  Sir  Edward  Coke,  that  we  have  fetched 
as  well  the  name,  as  the  wickedness  of  bankrupts  from 
foreign  nations.  But  at  present  tbe  laws  of  bank- 
nptcy  are  considered  aS  laws  calculated  for  the  benefit 
of  trade,  and  founded  on  the  principles  of  humanity  as 
well  as  justice  ;  and  to  that  end  they  confer  some  pri- 
vileges not  only  on  the  creditors,  but  also*on  the  bank- 
rapt  or  debtor  himself.  On  the  creditors ;  by  com- 
pelling tbe  bankrapt  to  give  up  all  his  effects  to  their 
use,  without  any  inindu)ent  concealment :  on  the  debt- 
or, by  exempting  him  from  the  rigour  of  the  general 
law,  whereby  his  person  might  be  confined  at  tbe  dis- 
cretion of  his  creditor,  though  in  reality  he  has  nothing 
to  satisfy  tbe  debt  ^  whereas  tbe  law  of  bankropts,  tsking 
into  consideration  the  sodden  and  unavoidable  accidents 
to  which  men  in  trade  are  liable,  has  given  them  the 
liberty  of  their  persons^  and  some  pecuniary  emoluments^ 
upon  condition  they  surrender  up  their  whole  estate  to 
be  divided  among  their  creditors* 

In  this  respect  our  legislature  seemsto  have  attended 
to  the  example  of  the  Roman  law.     We  mean  not  the  Blaclak. . 
terrible  law  of  the  twelve  tables,  whereby  the  creditors  Ciwwa«.  H- 
might  cut  the  debtor^s  body  into  pieces,  and  each  of^^'*  ^^* 
them  take  his  proportionable  share :  *if  indeed  that  law,  .^ 
de  debitore  in  partes  secando^  is  to  be  understood  in  so 
very  butcherly  a  light  5  which  many  leaned  men  have 
with  reason  doubted.     Nor  do  we  mean  those  less  in- 
human laws  (if  they  may  be  called  so,  as  ^Aetir  meaning 
is  indisputably  certain),  of  imprisoning  tbe  debtor's^ 
person  in  chains  ^  subjecting  him  to  stripes  and  hard' 
labour,  at  the  mercy  of  his  rigid  creditor ;  and  some- 
times selling  him,  his  wife,  and  diildren,  to  perpetual 
foreign  slavery  trans  Tiberim  (a)  :  an  oppression  which 
prod  need  so  many  popular  insurrections,  and  secessions ' 
to  the  mens  sacer.   But  we  mean  the  law  of  cession,  in- 
troduced by  the  Christian  emperors;   whereby,  if  a 
debtor  ceded^  or  yielded  up  all  his  fortune  to  bis  ere-- 
'ditors,  be  was  secured  from  being  dragged  to  a  gaol^ 
"  omni  quoque  corporaH  crvaatu  semotoJ*^    For,  as  the 
emperor  justly  oWrves,'  **  inkmn&num  erat  spoiidttnn 


French  is  as  mnch  as  fnensa  in  Latin,  and  route  is  the    fortunis  suis  in  soiidum  damnariJ**     Thus  far  was  just 


same  as  vestigium  ;  and  this  term  is  said  to  have  boftn 
taken  originally  from  the  Roman  mensarii^  which  were 
set  in  public  places )  and  when  a  tradesman  slipped  away, 
with  an  intention  to  deceive  his  creditors,  he  left  only 
some  vestigia  or  signs  of  his  table  or  shop  behind  him. 
But  a  bankrupt  with  ns^  from  tlie  several  descriptions 


and  reasonable:  but  as  the  departing  from  one  ex- 
treme is  apt  to  produce  its  opposite,  we  find  it  after- 
wards enacted,  that  if  the  debtor  by  any  unforeseen 
accident  was  reduced  to  low  circumstances,  and  would 
swear  that  he  had  not  sufficient  left  to  pay  his  debts,  he 
shouM  u^t  be  compelled  to  cede  or  give  up  even  that 

3  A  2  which 


(a)  In  Pegu,  and  the  adjacent  countries  in  the  East  Indies,  the  creditor  !s  entitled  to  dispose  of  tbe  debtor 
himself,  and  likewise  of  bis  wife  and  children  i  insomuch  that  he  may  even  violate  with  impunity  the  chastity  of  * 
the  debtor*8  wife ;  but'tben,  by  yo  doing,  the  debt  is  understood  to  be.distharged. 
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Banlini|)t  which  he  h«d  in  his  possession ;  a  law  which,  undler  a 
w        false  iiotioo  of  humanity,  seems  to  be  fertile  of  perjury, 
injustice,  and  absurdity. 

The  laws  of  England,  more  wisely,  have  steered  in 
the  middle  between  both  extremes  :  providing  at  once 
against  the  inhumanity  of  the  creditor,  who  is  not  suf* 
fered  to  confine  an  honest  bankrupt  after  his  effects  are 
delivered  up ;  and  at  the  same  time  taking  care  that 
all  his  just  debts  shall  be  paid,  so  far  as  the  effects  will 
extend.      But  still  they  are  cautious  of  encouraging 
prodigality  and   extravagance  by  this   indulgence   to 
debtors  ^  and  therefore  they  allow  the  benefit  of  the 
laws  of  bankruptcy  to  none  but  actual  traders^  since 
that  set  of  men  are,  generally  speaking,  the  only  per* 
sons  liable  to  accidental  losses,  and  to  an  inability  of 
paying  their  debts,  without  any  fault  of  their  own.     If 
persons  in  other  situations  of  life  run  in  debt  withoat 
the  power  of  payment,  they  must  take  the  consequence 
of  their  own  indiscretion,  even  though  they  meet  with 
sudden  accidents  that  may  reduce  their  fortunes :  for 
the  law  holds  it  to  be  an  unjustifiable  practice,  for  any 
person  but  a  trader  to  encumber  himself  with  debts  of 
any  considerable  value.     If  a  gentleman,  or  one  in  a 
libera]  profession,  at  the  time  of  contracting  his  debts, 
has  a  sufficient  fund  to  pay  them,  the  delay  of  pay- 
ment is  a  species  of  dishonesty,  and  a  temporary  injus* 
tice  to  his  creditor :  and  if,  at  such  a  time,  he  has  not 
sufficient  fund,  the  dishonesty  and  injustice  is  the  great- 
er.     He  cannot  therefore  murmur,  if  he  suffers  the  pu- 
nishment which  he  has  voluntarily  drawn  upon  himself. 
But  in  mercantile  transactions  the  case  is  far  otherwise. 
Trade  cannot  be  carried  on  without  mutual  credit  on 
both  sides  ;  the  ^contracting  of  debts  is  therefore  here 
not  only  justifiable  but  necessary.     And  if,  by  acci- 
dental calamities^  as  by  the  loss  of  a  ship  in  a  tempest, 
the  failure  of  brother- traders,  or  by  the  non-payment 
of  persons  out  of  trade,  a  merchant  or  trader  becomes 
incapable  of  discharging  his  own  debts,  it  is  his  mis- 
forttine  and  not  bis  fault.  To  the  misfortunes  therefore 
of  debtors,  the  law  has  given  a  compassionate  remedy, 
but  denied  it  to  their  faults;  since,  at  the  same  time 
that  it  provides  for  the  security  of  commerce,  by  en- 
acting that  every  considerable  trader  may  be  declared 
a  bankrupt,  for  the  benefit  of  bis  creditors  as  well  as 
himself,  it  has  also,  to  discourage  extravagance,  decla- 
red that  no  one  shall  be  capable  of  being  made  a  bank- 
rupt, but  only  a  trader  ;  nor  capable  of  receiving  tlie 
full  benefit  of  the  statutes,  but  only  aa  industrious  tra- 
der. 

In  the  interpretation  of  tbe  several  statutes  made 
*  34  Btm.  concerning  English  bankrupts  *,  i.t  hath  been  lield, 
-VIII.  e.4.  tbat  buying  only,  or  selling  only,  will  not  qualify  a 
^^j^V  ^^^  ^''^  ^®  *  baidtrupt ;  but  it  must  be  both  buying 
•.  la.  9JaA  selling,  and  also  getting  a  livelihood  by  it ;  as,  by 

5  a#s.  n.  exerciaiBg  tbe  calling  of  a  merehaat,  a  grocer,  a  mer- 
•^  J<'*  oer,  or,  ia  one  general  word,  a  chapman^  who  is  one 
that  buys  and  sells  any  thing.  Bot  no  handicraft  oc- 
cupation (where  nothing  is  bought  or  sold,  and  there- 
fore an  extensive  credit,  for  the  stock  in  trade,  U  not 
necessary  to  be  had)  will  make  a  aaan  a  regujar  bank- 
.  nipt :  as  tbat  of  a  husbandman,  a  gardener,  and  tbe 
like,  who  are  paid  for  their  work  and  labour.  Also  an 
innkeeper  cannot,  as  such,  be  a  bankrupt  i  for  his 
gain  or  livelihood  does  not  arise  from  buying  and  selU 
log  in  the  way  of  merchandise,  but  greatly  from  the 

a 


C    372    ] 


BAN 


use  of  his  rooms  olid  furniture,  his  attendance,  and  tbe  Buki^ 
tike  \  and  tbougii  be  may  buy  com  and  victuals,  to 
sell  again  at  a  profit,  yet  that  no  more  makes  bim  a 
trader,  than  a  schoolmaster  or  othfer  person  is,  that 
kefeps  a  boarding-boUs^,  and  makes  considerable  gains 
by  buying  and  selling  t what ,  he  spends  in  the  house^ 
and  sudi  a  one  is.clearJy  not  within  the  statute*  Bat 
where  persons  buy  goods,  and  make  them  up  into  sale- 
able commodities,  as  shoemakers,  smiths,  and  the  like  ; 
hef  Cf  though  part  of  the  gain  is  by  bodily  labour,  and 
not  by  bMying  and  selling;,  yet  they  are  within  the  sta- 
tutes of  bankrupts :  for  the  labour  is  only  in  meliora- 
tion of  the  commodity,  and  rendering  it  more  fit  foe 
sale. 

'    2.  To  learn  what  the  acts  of  bankruptcy  are  which 
render  a  man  a  bankrupt,  we  must  consult  the  several 
statutes,  and  the  resolutions  formed  by  the  courts  there^ 
on.     Among  these  may  therefore  be  reckoned,  1.  De- 
parting from  the  realm,  whertfby  a  man  withdraws  him- 
self from  the:  jurisdiction  and  coercion  of  the  law,  witk 
an  intent  to  defraud  his  creditors.     2.  Departing  from 
his  own  house,  with  an  intent  to  secr«:te  himself  and 
avoid  his  creditors.      3.  Keeping  in  his  own   boose, 
privately  (except  for  just  and  necessary  cause),  so  as 
not  to  be  seen  or  spoken  with  by  his  creditors  ^  which 
is  likewise  construed  to  be  an  intention  to  defraud  his 
Creditors,  by  avoiding  the  process  of  the  law.     4.  Fro- 
curing  or  suffering  himself  willingly  to  be  arrested,  or 
outlawed,  or  imprisoned,. without  just  and  lawful  cause  f 
which  is  likewise  deemed  an  attempt  to  defraud  his 
creditors.      5.  Procuring  his  money,  goods,  chattels^ 
and  effects,  to  be  attached  or  sequestrated  by  any  legal 
process  \  which  is  another  plain  and  direct  endeavour 
to  disappoint  his  creditors  of  their  security.   6.  Making 
any  fraudulent  conveyance  to  a  friend,  or  secnt  trustee^ 
of  his  lands,  tenements,  goods,  or  chattels:   which  ii 
an  act  of  the  same  suspicious  nature  with  the  last* 
7.  Procuring  any  protection,  not  being  himself  privile- 
ged by  parliament,  in  order  to  screen  his  person  from. 
arrests  \  which  also  is  an  endeavour  to  elude  the  justice 
of  tbe  law.      8.  Endeavouring,  or  desiring,  by  any 
petition  to  tbe  king,  or  bill  exhibited  in  any  of  tha 
king's  courts  against  any  creditors,  to  compel  them  to 
take  less  than  their  just  debts  \  or  to  procrastinate  the 
time  of  payment,  originally  contracted  for  ^  which  aro 
an  acknowledgment  of  either  his  poverty  or  his  knavery* 
9.  Lying  in  prison  for  two  months,   or  more,   npoa 
arrest  or  other  detention  for   debt,   without  finding 
bail,   in   order   to  obtain  liberty.     Por  the  inability 
to  procure. bail  argues  a  strong  deficiency  in  his  credit, 
owing  either  to  his  suspected  poverty,  or  ill  character  ^ 
and  bis  neglect  to  do  it,,  if  able,  can  arise  only  from 
a  fraudulent  intention  \  in  either  of  which  cases,  it 
is  high  time  for  his  ersditors  to  look  to  themselves,  and 
compel  a  distribution  of  his  effects*      10.  Escaping 
from  prison  after  an  arrest  for  a  just  debt  of  lool.  or 
upwards;    fiir  no  noan  would  bieak  prison,  tbat  waa 
able  and  desirous  to  procure  bail :   which  brings  it 
within  the  reason  of  the  last  case*     11.  Neglecting  to 
make  satisfaction  for  any  just  debt  to  the  amount  of 
I  ool.  within  two  months  after  service  of  legal  process,, 
for  such  debt,  upon  any  trader  having  privilefe  of  par^ 
liament. 

These  are  the  several  acts  of  bankruptcy  expressly 
defifted  by  the  statutea  relating  to  this  article  ^  which 
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ipt,  being  to  nninerotiSi  and  rhe  whole  law  of  bankrapU 
k  being  nn  innovation  on  the  common  law,  our  courts 
"^  of  justice  have  been  tender  of  extending  or  multiplying 
acts  of  bankruptcy  by  any  construction  or  implication. 
And  therefore  Sir  John  Holt  held,  that  a  man^s  re-« 
moving  his  goods  privately  to  prevent  their  being  «ei« 
zed  in  execution,  was  no  act  of  bankruptcy.  For  the 
statutes  mention  only  fraudulent  gifts  to  third  persons, 
and  procuring  them  to  be  seized  by  sham  process,  in 
order  to  defraud  creditors;  hot  this,  though  a  pal- 
pable fraud,  yet,  falling  within  neither  of  those  cases, 
cannot  be  adjudged  an  act  of  bankruptcy.  So  aUo  ii 
has  been  determined  expressly,  that  a  banker^s  stopping 
or  refusing  payment  is  no  act  of  bankruptcy  :  for  it  is 
*  not  within  the  description  of  any  of  the  statutes ;  and 
there  may  be  good  reasons  for  bi%so  doings  as  suspicion 
of  forgery,  and  the  like;  and  if,  in  consequence  oF 
sQch  refusal,  he  is  arrested,  aad  pots  in  bail,  still  it  ia 
no  act  of  bankruptcy  9  but  if  he  goes  to  prison,  and  lies 
there  two  months,  then,  and  not  before,  is  he  become  a 
bankrapt. 

As  to  the  consequences  resulting  from  the  unhappy 
aitoation  of  a  baokropt,  see  the  article  CoMMisatON  of 

BANKS,  John,  a  dramatic  writer,  was  bred'  to- 
Ihe  law^  and  belonged  to  the  society  of  Gray's  Inn  ^ 
but  this  profession  not  suiting  his  natural  disposition, 
he  quitted  it  for  the  service  of  the  muses.  Here,  how- 
ever, he  found  hiis  rewards  by  no  means  adequate  to 
his  deserts.  His  emoluments  at  the  best  were  preca- 
riods,  and  the  various  successes  of  his  pieces  too  feel- 
ingly convinced  him  of  the  error  in  his  choice.  This, 
however,  did  not  prevent  him  from  pursuing  with 
cheerfulness  the  path  he  had  taken  ;  his  thirst  of  fame, 
and  warmth  of  poetic  enthusiasm,  alleviating  to  his 
imagination  many  disagreeable  circumstances  into  which 
indigence,  the  too  frequent  attendant  on  poetical  pur« 
suits,  frequently  threw  him.  His  turn  was  entirely  to 
tragedy;  his  merit  in  which  is  of  a  peculiar  kind. 
For  at  the  same  time  that  his  language  must  be  confes- 
sed to  be  extremely  un poetical,  and  his  numbers  un« 
couth  and  unharmonious  ;  nay,  even  his  characters  ve- 
ry far  from  being  strongly  marked  or  distinguished, 
and  bis  episodes  extfcroely  irregular :  yet  it  is  impos- 


in  this  class  it  will  need  no  ghost  to  inform  os),  that 
bombast  will  frequently  pass  for  the  true  sublime ;  and 
where  it  is  rendered  the  vehicle  of  incidents  in  them* 
selves  affecting,  and  in  whieh  the  heart  is  apt  to  inte- 
rest itself,  it  will  perhaps  be  found- to  have  a  stronger 
power  on  the  human  passions  than  even  that  property 
to  which  it  is  in  reality  no  more  than  a  bare  succeda- 
neum.     And  from  tliese  principles  it  is  that  we  must* 
account  for  Mr  Banks's  writings  having  in  the  gene- 
ral drawn  more  tears  from,  and  excited  more  terror  in^. 
even  judicious  audiences,  than  those  of  much  more  cor*" 
rect  and  more  truly  poetical  authors.     The  tragediea* 
he  has  left  behind  him  are,  i.  Albion  Queens.  2.Cyrua- 
the  Great.     3.  Destrustion  of  Troy.     4;  Innocent  U- 
Rurper.     5.  Island  Queens.    This  is  only  the  Albion 
Queens  altered.     6i  Rival  Kings.     7.  Virtue  Betray* 
ed.     8.  Unhappy  Favourite.     The  Albion  Queens  was- 
rejected  by  the  managers  in  1684 ;  but  was  acted  by^ 
Queen  Anne's  command  in  1706,  with  great  applause, 
and  has  been  several  times  revived.      The  Unhappy. 
Favourite  continoed  till  very  lately  a  stock  tragedy  at* 
the  theatres ;  but  gives  way  at  present  to  the  later 
tragedies  from  the  same  story,  by  Jones  and  Brooke.--^ 
Neither  the  time  of  the  birth,  nor  that  of  the  deaths 
of  this  author,  are  ascertained.      His  remains,  how* 
ever,  lie  interred  in  the  chnrch  of  St  Jameses,  ltVcst«- 
minster. 

BANKS'S  ISLAND,  a  small  island  in  the  South  sea^ 
discovered  by  Captain  €ook  in  1770,  in  S.  Lat.  53. 
32.  W.  Long.  186.  30.  It  is  of  a  circular  figure,  and^' 
about  24  leagues  in  compass  :  it  is  sufficiently  high  to- 
be  seen  at  the  distanee  of  12  or  15  leagues ;  and  the* 
land  has  a  broken  irregular  surface,  with  the  appear- 
ance of  barrenness  rather  than  fertility.  It  is,  however^ 
inhabited  ;  as  somo  straggling  savages  were  observed: 
upon  it. 

BANKSIA.    See  Botant  Indexi 

BANN,  or  Ban  (from  the  Brit,  han^  u  e.  clamour); . 
is  a  proclamation  or  public  notice  |  any  public  sum-- 
mons  or  edict,  whereby  a  thing  is  commanded  or  for- 
bidden. It  is  a  word  ordinary  among  the  feudists  ^' 
and  there  is  both  bonus  and  banum^  which  signify  two- 
several  things.— The  word  banns  is  particularly  used  ia^ 
England  in  publishing  matrimonial  contracts ;  which 
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aible  to  avoid  being  deeply  affected  at  the  representa«    *is  done  in  the  church  before  marriage,  to  the  end  that^ 


tion,  and  even  at  the  reading,  of  his  tragic  pieces. 
This  is  owing  in  the  general  to  a  happy  choice  of  his 
subjects ;  which  are  all  borrowed  from  history,  either 
real  or  romantic ;  and  indeed  the  most  of  them  from 
circnmstances  in  the  annals  of  our  own  country,  which, 
not  only  from  their  being  familiar  to  our  continual  re- 
collection, but  even  from  their  having  some  degree  of 
relation  to  ourselves,  we  are  apt  to  receive  with  a  kind 
of  partial  prepossession,  and  a  pre-determinalioo  to  bo 
pleased.  He  has  constantly  chosen  as  the  basis  of  bis 
plays  such  tales  as  were  in  themselves  and  their  well-* 
known  catastrophes  most  truly  adapted  to  the  purposes 
of  the  drama.  He  has  indeed  but  little  varied  from 
the  strictness  of  historical  facts  j  but  he  seems  to  have 
made  it  his  constant  rule  to  keep  the  scene  perpetually 
alive,  and  never  sufier  his  characters  to  droop.  His 
xmnt  is  not  poetry,  .but  prose  run  mad.  Yet  will  the 
{•Ise  gem  sometimes  approach  so  near  in-  glitter  to  the 
true  one,  at  least  in  the  eyes  of  all  but  real  connoisseurs 
(and  bow  smaU.a  fart  of  an  audience  are  to  be  raol^cd 


if  any  persons  can  speak  against  the  intention  of  the 
parties,  either  in  respect  of  kindred;'  precontract,  or 
for  other  just  cause,  they  may  take  their  exception  in*- 
time  before  the  marriage  is  consummated  j  and  in  the 
canon  law,  Bannse  suni  proclamatumes  sponsi  et  sponstB^ 
tit  ecekiik  fieri -soNtie,     But  there  may  be  a  faculty  or* 
license  for  the  marriage,  and  then  this  ceremony  ia  > 
omitted :  and  ministers  are  not  to  celebrate  matrimony, 
between  any  persons  without  a  license,  except  the  bannr 
have  been  first  published  three  several  times,  japon  paia-' 
of  suspension,  &c.  Can.  62. 

The  use  of  matrimonial  banns  is  said'  to  have  been- 
first  introduced  in  the  GalHcan  chbrch,  though  some- 
thing like  it  obtained  even  in  the  ^primitive  times  j  audv 
it  is  this  that  Tertullian  is  supposed  to  mean  by  trinun^ 
(Una  prsmulgatie.  The  council  of  Lateran  first  ex- 
tended,  and  made  the  usage  general.  By  the  ordi- 
minee  of  Blois,  no  person  could  validly  contract  mar- 
riage, without  a  preceding  proclamation  of  three  banns  y 
nor  could  any  pesson  whatever  bo  dispensed  with,  ex- 
cept: 
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Banner. 


cept  for  the  two  last.  But  the  Freocli  tbeniaelves  ba¥« 
abated  much  of  this  severity ;  and  only  minors  are  now 
under  an  absolute  necessity  of  submitting  to  the  forma* 
lity  of  banns.  For  majors,  or  those  of  age,  after  pub- 
lication of  the  first  banns,  the  two  latter  are  easily 
bought  off* 

Bank  is  also  used  to  denote  proscription  or  batHsh- 
ment  for  a  crime  proved  j  because  anciently  published 
by  sound  of  trumpet  ^  or,  as  Vossios  thinks,  because 
those  who  did  not  appear  at  the  aboTOrmentioQed  sum- 
mons, were  punished  by  proscription.  Hence  to  put  a 
prince  under  the  bann  of  the  empire^  is  to  declare  him 
divested  of  all  his  dignities.  The  sentence  only  denotes 
an  interdict  of  all  iiitetcourse,  and  offices  of  humanity, 
with  the  offender ;  the  form  of  whioh  seems  taken  from 
that  of  the  Romans,  who  banished  persons  by  forbidding 
them  the  use  of  fire  and  water.  Sometimes  also  cities 
are  put  under  the  imperial  bann  j  that  is,  stripped  of 
their  rights  and  privileges. 

Bakn  also  denotes  a  pecuniary  mulct,  or  penalty, 
laid  on  a  delinquent  for  o&nding  against  a  bann* 

Bakn,  or  B ANNUS,  a  title  anciently  given  to  the 
governor  or  viceroy  of  Croatia,  Dalmatia,  and  Scla- 
vonia. 

Episcopal  JBanh  {Bannus  Episcopahs)^  a  mulct  paid 
to  the  bishop  by  those  guilty  of  sacrilege  and  other 


crimes. 


Bank  is  also  used  for  a  solemn  anathema,  or  ex« 
communication  attended  with  curses,  &c.  In  this  sense 
we  read  oi  papal  banns^  &c. ' 

Bann,  in  military  affairs,  a  proclamation  made  in  the 
army  by  beat  of  drum,  sound  of  trumpet,  &c.  requiring 
the  strict  observance  of  discipline,  either  for  the  declar- 
ing .a  new  officer,  or  puuishing  an  offiender. 

BANNER  denotes  either  a  square  flag,  or  the  prin- 
cipal standard  belonging  to  a  prince. 

We  find  a  multiplicity  of  opinions  concerning  the 
etymology  of  the  word  banner  ;  some  deriving  it  from 
tiie  Latin  bandum^  '*  a  band  or  flag  ;^*  others  from  the 
word  bann^  "to  summons  the  vassals  to  appear  in  arms^** 
others  again  from  the  German  Aon,  "  a  field  or  tene* 
roent/*  because  landed  men  alone  ware  allowed  a  ban- 
ner :  and,  finally,  there  are  some  who  think  it  is  a  cor- 
ruption of  panniere^  from  panmis^  '*  cloth,^*  because 
banners  were  originally  made  of  cloth. 

The  Bjnssb  of  Trance^  was  the  largest  and  richest 
of  all  the  flags  borne  by  the  ancient  kings  in  their  great 
military  expeditions.  St  Martinis  cap  was  in  use  600 
years  as  the  banner  of  France  )  it  was  made  of  taffety, 
painted  with  tbe  image  of  that  saint,  and  laid  one  or 
two  days  on  his  tomb  to  prepare  it  Cor  use.  About 
the  year  iioo  came  in  a  more  pompous  apparatus. 
The  banner  royal  was  fastened  to  the  top  of  a  mast,,  or 
some  tall  tree,  planted  on  a  scaffold  \  borne  on  a  carri- 
age drawn  by  oxen,  covered  with  velvet  housings,  de- 
corated with  devices  or  cyphers  of  the  prince  reigning. 
At  the  foot  of  the  tree  was  a^ieat,  who  said  mass  early 
every  morning.  Tbn  knights  moonted  guard  on  the 
scaffold  night  and  day,  and  as  many  trumpets  at  the 
foot  of  tbe  tree  never  ceased  flourishing,  to  animate  the 
troops.  This  cumbersome  machine,  the  model  of  which 
was  brought  from  Italy,  continued  in  use  about  130 
years.  Its  post  was  in  tbe  centre  of  tbe  a^my.  And 
here  it  was  that  the  chief  ff  ats  were  performed,  to  car- 
ry off  and  defend  the  royal  banner  \  for  there  was  no 


victory  without  it,  nor  was  any  army  reputed  vaBqnish-  Bag^ 
ed  till  they  had  lost  their  banner. 

BANNERETS,  an  ancirnt  order  of  knights,  or 
feudal  lords  ^  who,  possessing  several  large  fees,  led 
their  vassals  to  battle  under  their  own  flag  or  banner, 
when  sumuKmed  thereto  by  the  king.  The  word  seems 
formed  from  banner^  '*  a  square  flag,'*  or  fixxn  band^ 
which  anciently  denoted  a  flag.^— ^Baonerety  are  also 
called  in, ancient  writers  tniiites  vexiliiferi^  and  vexttiarU 
bannerarOf  bannarii^  bamderim\  Sfc. 

Anciently  there  were  two  kinds  of  knights,  grea$ 
and  little ;  the  first  whereof  was  called  bannerets^  the 
second  bachehre ;  the  first  composed  the  upper,  the 
second  the  middle,  nobility. 

The  banneret  was  a  dignity  allowed  to  march  on* 
der  his  own  flag,  whereas  the  bachelariu9  eques  follow- 
ed that  of  another.  To  be  qualified,  for  m  banneret, 
one  must  be  a  gentleman  of  family,  and  must  have  a 
power  to  raise  a  certain  number  of  armed  men,  with 
estate  enough  to  subsist  at  least  28  or  30  men.  This 
must  h^ve  been  very  considerable  in  those  days  j  be- 
cause each  man,  besides  hit  servant,  had  two  hMsemen 
to  wait  on  him  armed,  the  one  with  a  cross-bow,  the 
ot.her  with  a  bow  and  hatchet.  As  he  was  not  allow- 
ed to  be  a  baron  who  bad  not  above  13  koights  fees, 
so  he  was  not  admitted  to  be  a  banneret  if  he  had  less 
than  xo. 

Banneret,  according  to  Spelman,  was  a  middle  or- 
der between  a  baron  and  a  simple  knight^  called  sooie* 
times  also  vexiUanu$  minor ^  to  distinguish  him  from  the 
greater,  that  is,  from  the  baron,  to  whom  alone  pro- 
pel ly  belonged  jus  vesUH^  or  privilege  of  the  square 
flag.  Hence  the  banneret  was  also  called  bernnerettme^ 
quasi  baro  minor  i  a  word  frequently  nsed  by  English 
writers  in  the  same  sense  as  banneret  was  by  the  French, 
though  neither  of  them  occur  before  the  time  of  Ed- 
ward II. 

Some  will  have  bannerets  te  have  originally  been 
persons  who  had  some  portion  of  a  barony  assigned 
them  \  and  enjoyed  it  under  the  title  of  baro  protdmus^ 
and  that  with  the  same  prerogatives  as  the  baron  him- 
self. Some,  again,  find  the  origin  of  bannerets  in 
France,  ethers  in  Brittany,  others  in  England.  These 
last  attribute  the  institution  of  bannerets  to  Conao^ 
lieutenant  of  Maxtmus,  who  commanded  tbe  Roman 
legions  in  England  under  the  empire  of  Gratian  in  383. 
This  general,  say  they,  revolting,  divided  England  into 
40  cantons,  and  in  these  cantons  distributed  40  knights; 
to  whom  he  gave  a  power  of  assembling,  on  occasion, 
nnder  their  several  banners,  as^many  of  the  effective 
men  as  were  found  in  their  respective  districts :  whence 
they  are  called  bannerets.  However  this  be,  it  appears 
firom  Froissart,  &c.  that  anciently  such  of  the  military 
men  as  were  rich  enough  to  raise  and  subsist  a  company 
of  armed  men,  and  had  a  right  to  do  so,  were  called 
bannerets.  Not,  however,  that  these  qualifications 
rendered  them  knights,  hot  only  bannerets  j  the  appel- 
lation of  knight  being  only  added  thereto,  because  they 
were  simple  knights  before. 

Bannerets  were  second  to  none  but  knights  of  tbe 
Garter.  They  were  reputed  the  next  degree  below  the 
nobility  ;  and  were  allowed  to  bear  arms  with  sup- 
porters, which  none  else  may  under  the  degree  of  a 
baron.  In  France,  it  is  said,  the  dignity  was  heredi- 
tary y  but  in   England  it  died  witl^  tbe   person  that 
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ret  ^tiied  iL  Tb<i  order  dwindled  on  tbe  insCitiUion  ot* 
baronets  by  King  James  1.  and  at  length  became  ex- 
tidci.  The  last  person  created  btfnneret  was  Sir  Jubn 
Smith,  made  so  after  Edgehiil  fight,  for  rescuing  the 
standanl  of  King  Charles  I. 

'  The  form  of  thebanneret^s  creation  Was  this.  On 
a  day  of  battle,  tbe  candidate  presented  his  flag  to  the 
king  or  genera! ;  who,  cutting  off  the  train  or  skirt 
thereof,  and  making  it  a  square,  returned  it  again,  tlie 
proper  banner  of  bannerets;  'who  are  hence  sometimes 
called  knights  of  the  $mtarefiag.  There  seem  to  have 
been  bannevets  crfeateo  either  in  a  difterent  manner,-  or 
by  otliers  than  the  sovereign  \  since  King  James,  in  the 
patents  of  baronets,  gives  them  precedence  to  all  knights 
bannerets,  except  such  as  are  created  by  the  king  faim« 
s^lf  in  tbe  field  \  which  implies,  either  that  tbere  are 
some  of  this  order  created  out  of  tbe  field,  or  by  infe- 
rior  persons.    See  Chivalry,  Supplement. 

Bavkeret  is  also  the  name  of  an  oflicer  or  magi* 
ttrate  of  Rome  towards  the  close  of  the  14th  century. 
v**Tbe  people  of  that  city,  and  throughout  tlie  terri* 
tiMy  of  the  church,  durhig  the  disputes  of  tbe  anti- 
popes,  bad  foraied  a  kind  of  republican  government ) 
where  tbe  whole  power  was  lodged  in  the  hands  of  a 
magistrate  called  Mfiaior.  and  twelve  heads  of  quarters 
•ailed  bannereiSf  by  reasou  of  the  banners  which  each 
raised  in  bis  district. 

BANNOCK,  a  kind  of  oat^cake,  baked  ia  tbe  em- 
bers,  or  oa  a  stone  plaoed  before  the  fire.  It  ia'con»- 
moQ  in  tbe  aovtbern  parts  of  this  kingdom. 

BANNOCKfiUfiN,  a  viUage  in  Scotland,  near 
Stiriing,  celebrated  as  tbe  place  of  a  great  battle  be* 
tween  the  Scots  aad  English.     See  Supplement. 

B  ANNUM,  in  Law,  tigmfies  tbe  atmoat  bounds  of 
a  manor  or  town. 

BANQU£T,  a  feast  or  entertainment  where  people 
leg^e  themselvea  with  pleasant  foods  or  firuits. 

BAVdUET,  in  the  manege,  tbat  small  part  of  the 
braaeh  ef  a  bridle  that  is  under  the  eye}  which  gathers 
aad  jeina  tbe  extremities  of  the  bit  to  the  branch. 

BdvavsT'Limg,  an  imaginary  line  drawn,  in  making 
a  bit*  aJeag  the  banquet,  and  prolonged  up  or  down, 
to  adjoat  tjiie  designed  force  ar  weakaess  of  tbe  branch, 
in  etder  to^make  it  stiff  or  easy. 

BAWdlUET,  or  Sottqueiie,  ^tn  F9rtification^  a  little 
Ibet-bank,  or  elevation  of  earth,  forming  a  path  which 
runs  along  the  inside  of  a  piirapet,  upon  which  tbe 
mnsketeers  get  up,  in  order  to  disower  tbe  coooter- 
scarp,  or  to  fire  on  the  enemy,  in  the  moat  or  in  tlie 

COVert-wat* 

BANQUETING  room  or  housi:.  See  Saloon. 
The  ancient  Romans  sopped  in  tbe  atrium,  or  vesti- 
bule, af  their  bouses  %  bat,  in  after  times,  magnificent 
saloons,  or  banqueting-rooms,  were  bailt,  for  tbe  more 
commodious  aad  splendid  entertainment  of  their  gnet»ts. 
LucuUus  had  aevepal  of  these,  each  distinguished  by  the 
■ame  of  some  god ;  and  there  was  a  psrticular  rate  of 
ex^ence  appropriated  lo  each.  Plutarch  relates  with 
whtit  magnificence  be  entertained  Cieeao  and  Pompey, 
who  went  with  a  design  to  surprise  him,  by  only  telling 
a  slave  wIm  waited,  that  the  cloth-should  be  laid  in  tbe 
ApoUo.  Tbe  emperor  Claudius,  among  others,  had  a 
splendid  banqueting'  roam  named  Mercury*  But  every 
thing  o^  riits  kind  was  outdone  by  the  lustre  of  that 
•elebrated.  baoqaeting-boiise  of  Nero, .  called  ^ott^ut. 


work. 


rea ;  which,   by  the  circular  motion   of  Its  partitions  jjunquciiog 
and  ceilings,  imitated  tbe  revolution  of  the  heavens,         (I 
and  represented  the  different  seasons  of  the  year,  which   Bani««»- 
changed  at  every  service,  and  showered  down  flowers, 
estences,  and  perfumes,  on  tbe  guests. 

BANSTICKLE.  See  Gasterosteus,  Ichthyo- 
logy Index* 

BANTAM,  a  town  of  tbe  island  of  Java,  in  the 
East  Indies,  -situated  in  £.  Long.  105.  x6.  S.  Lat. 
6.  30.  Tt  is  the  capital  of  a  kingdom  of  the  same 
name,  with  a  harbour  and  castle  \  hut  the  harbour  is 
now  so  choked  up  that  it  is  inaccessible  to  vessels  of 
any  great  burden.  It  is  divided  into  two  towns  sepa- 
rated by  a  river,  and  one  of  them  inhabited  by 
Chinese.  Bantam  once  enjoyed  a  flourishing  trade.  It 
was  a  grept  mart  for  pepper  and  other  spices ;  but  this 
trade,  as  well  as  the  power  of  its  sovereign,  has  fallen 
to  decay.     For  its  history,  &c.  see  Java. 

Bamtam-WORK,  a  kind  of  painted  or  carved  work, 
resembling  that  of  Japan,  only  more  gaudy. 

There  are  two  sorts  of  bantam,  av  well  as  of  Japan 
work.      As,  in  tbe  latter,  some  are  flat,  lying  even 
with  the  black,  and  others  high  and  embossed  ; '  so  in 
Bantam- work,   some    are   flat   and    ethers  in-cut,  or 
carved  i6to  the  wood,  as  we  find  in  many  large  screens : 
with  this  difference,  that  the  Japan  artists  work  chiefly 
in  gold  and  other  metals  ;  and  those  of  Bantam  gene- 
rally in  colours, .  with  a  small  sprinkling  of  gold  here 
and  there :  for  the  flat  Bantam-work  is  done  in  co- 
lours, mixed  with  gum*  water,  proper  for  the  thing  de- 
signed to  be  imitated.     For  the  carved,  or  in-cut  kind, 
Che  method  of  performing  it  is  thus  described  by  an  in- 
genious artist :  First,  tbe  wo<kl  is  to  be  primed  with 
whiting  and  size,  so  often  till  the  primer  lie  near  a 
quarter  of  an  inch  thick ;  then  it  is  to  be  water- plain- 
ed, i.  e.  rubbed  with  a  fine  wet  cloth,  and  some  time 
after,  rubbed  very  smooth,  the  blacks  laid  on,  varnished 
up  with  a  good  body,  and  polished  well,  though  with  . 
a  gentle  hand.     This  done,  the  design  is  to  be  traced 
eut  with  vermilion    and    gnm-water,    exactly  in   the 
manner  wherein  it  is  intended  to  be  cut ;  the  figures, 
trees,  building,  &c.  in  tbeh"  due  proportion :  then  tbe 
graver  is  applied,  with  other  tools,  of  proper  shapes, 
differing  according  to  tbe  workman*s  fancy  :  with  these 
he  cots  di«ep  or  shallow,  as  is  fonnd  convenient,  but 
never  deeper  than  tbe  whiting  lies,  the  wood   htlng 
never  to  feel  the  edge  of  the  instmment*    Lines,  or 
parts  of  the  black,  are  still  to  be  left  for  the  draperies, 
and  .  other  outlines,   and    for  the  distinction  of   one 
thing  from  another }  tbe  rule  being  to  cut  where  the 
.  vbite  is,  and  leave  the  black  nntoached.     The  carving 
being  finished^  then  take  to  the  pencil,  with  which  the 
colours  are  laid  into  the  cot-woi4c :  after  this,  the  gofd 
is  to  be  laid  in  those  places  which  tbe  design  requires; 
for  which  purpose  a  strong  thick  gum-arabic  water  ia 
taken  and  laid  with  a  pencil  on  the  work^  and,  while 
this  remains  wet,  leaf- gold  ia  ont  with  a  sharp  smooth- 
edged  knife,  in  little -pieces,  shaped  to  the  bigness  and 
figure  of  the  placca  where  they  are  to  be  laid.     These 
being  taken  up  with  a  little  cotton,  tbey  daub  them 
with  the  same  close  to  the  gum  water,  which  affords  a . 
rich  loatrel     The  work  thus  finished,  they  clear  up  the 
black  with  oil,  taking  care  not  to  touch  the  colours. 
Tbe  European  workmen  ordinarily  use  brats  dust,  which 
h  leaa  bright  and  beautiiiiL 
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BANTRY,  a  town  of  IreUnit,  in  the  coonty  of 
X^orkf  and  province  of  Monster.  It  is  seated  on  a 
bay  of  the  same  name,  in  W.  Long.  9.  15.  N.  Lat. 
51.  30. 

BAOBAB,  the  name  given  by  Prosper  Alpinu^  to 
the  African  calabash- tree,  since  called  Adansonia. 
See  Botany  Index, 

BAPTISM,  in  matters  of  religion,  the  ceremony 
of  washing ;  or  a  sacrament,  by  which  a  person  is  ini- 
tiated into  the  Cliristian  chorch.-^The  word  is  formed 
from  the  Greek  ^TFltH^m^  of  fimwlm^  to  dip  or  wash.  Bap- 
tism is  known,  in  ecclesiastical  writers,  by  divers  other 
names  and  titles.  Sometimes  it  is  called  palingenena^ 
or  taver  t^  regeneration  ;  sometimes  jo/vf,  or  life  and 
salvation  ;  sometimes  r^^yg^,  signacuium  Domini^  and 
signaculvm  jidei^  or  the  seal  of  faith;  sometimes  abso- 
lutely mysterium^  and  sacramentum;  sometimes  the  sO" 
rratnent  of  faith  ;  sometimes  viaticum^  from  its  being 
administered  to  departing  persons;  sometimes  sacerdo^ 
tium  laicij  or  the  It^  priesthood^  because  allowed,  in  cases 
of  necessity,  to  he  conferred  by  laymen:  sometimes  it  is 
-called  the^r^a^  circumcision^  because  it  was  imagined  to 
succeed  in  tlie  room  of  circomcision,  and  to  be  a  seal  of 
the  Christian  covenant,  as  that  was  the  seal  of  the  cove- 
nant made  with  Abraham:  so,  in  regard  that  baptism  had 
Christ  for  its  author,  and  not  man,  it  was  anciently  known 
by  the  name  of  A#^m  and;s«^i«yMi  Kvm«,  the  gift  of  the 
Lord:  sometimes  it  was  simply  called  J^fM*  without  any 
other  addition,  by  way  of  eminence,  because  it  was 
both  a  gratuitous  and  singular  gift  of  Christ :  in  refe- 
rence to  the  making  men  complete  members  of  Cbrist^s 
body,  the  church,  it  had  the  name  of  TfAii#nr,  and 
TiAMi  the  consecration  and  consummation  ;  because  it 
gave  men  the  perfection  of  Christians,  and  a  right  to 
partake  of  the  T«  TiAmv,  which  was  the  Lord^s  Supper : 
it  had  also  the  name  of  ^mi«H  and  fi,vrmymym^  the  tiit- 
iiatfon^  because  it  was  the  admittance  of  men  to  all  the 
aacred  rites  and  mysteries  of  the  Christian  religion. 

Baptism  has  been  supposed  by  many  learned  authors 
to  have  had  its  origin  from  the  Jewish  church,  in 
which,  as  they  maintain,  it  was  the  practice  long  be- 
fore Christ's  time,  to  baptize  proselytes  or  converts  to 
their  faith,  as  part  of  the  ceremony  of  their  admission : 
a  practice  which,  according  to  some,  obtains  among 
them  to  this  day  \  a  person  turning  Jew,  is  first  cir- 
cumcised, and,  when  healed,  is  bathed,  or  baptized  in 
water,  in  presence  of  their  rabbins  ;  after  which  he  is 
reputed  kgood  Jew.  Others,  however,  insist  that  the 
Jewish  proselyte  baptism  is  not  by  far  so  ancient,  and 
that  John  the  Baptist  was  the  first  administrator  of 
baptism  among  the  Jews.  Of  this  opinion  were  Dey- 
lingius,  J.  G.  Carpzovius,  Boemems,  Wemsdorfios, 
Zeltnenis,  Owen,  Knatcbbull,  Jennings,  Gill,  and 
others. 

Grotius  is  of  opinion,  that  the  rite  of  baptism  had 
its  original  from  the  time  of  the  deluge  \  immediately 
after  which,  he  thinks,  it  was  instituted  in  memory  of 
the  world  having  been  purged  by  water.  Some  learned 
inen  think  it  was  added  to  circumcision,  soon  after  the 
SamaVitan  schism,  as  a  mark  of  distinction  to  the  ortho- 
dox Jews.  Spencer,  who  is  fond  of  deriving  the  rites 
of  the  Jewish  religion  fit>m  the  ceremonies  of  the  Pa- 

faus,  lays  it  down  as  a  probable  supposition,  that  the 
ews  received  the  baptism  of  proselytes  from  the  netgb- 
ibooring  nations,  who  were  jront  to  prepare  candidates 
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for  the  more  sacred  functions  of  their  religion,  hj  a  so-  BipiWa. 
lemn  ablution  \  that  by  this  affinity  of  sacred  riteS| ^«  ^■^ 
they  might  draw  the  Gentiles  to  embrace  their  religion, 
and  that  the  proselytes  (in  gaining  of  whom  they  were 
extremely  diliirent)  might  the  more  easily  comply  with 
the  transition  from  Gentilism  to  Judaism.  In  confirma- 
tion of  this  opinion,  be  observes,  first,  that  there  is 
no  divine  precept  for  the  baptism  of  proselytes,  God 
having  enjoined  only  the  rite  of  circomcision  for  the 
admission  of  strangers  into  the  Jewish  religion.  Be* 
condly,  that,  among  foreign  nations,  the  Egyptians,  Per- 
sians, Greeks,  Romans,  and  others,  it  was  customary  that 
those  who  were  to  be  initiated  into  their  mysteries,  or  sa» 
cred  rites,  should  be  first  pnrified  by  dipping  their  whole 
body  in  water.  That  learned  writer  adds,  as  a  farther 
connrmation  of  his*  opinion,  that  tlie  cop  t>f  blessing 
likewise,  added  to  the  paschal  supper,  seems  plainly  to 
have  been  derived  from  a  pagan  original :  for  the 
Greeks,  at  their  feasts,  bad  one  cup,  called  wt^w 
mymH  imuUfHt  the  cyp  of  the  good  daemon  or  god^  which 
they  drank  at  the  conclusion  of  their  entertainment, 
when  the  table  was  removed.  Since  then,  a  rite  of 
Gentile  origin  was  added  to  one  of  the  Jewish  sacra- 
ments, vix.  the  passover,  there  can  be  no  absurdity  hi 
supposing,  that  baptism,  which  was  added  to  the  other 
sacrament,  namely  circumcision,  might  be  derived  from 
the  same  source.  In  the  last  place,  be  observes,  that 
Christ,  in  the  institution  of  his  sacraments,  paid  a  pe- 
culiar regard  to  those  rites  which  were  borrowed  front 
the  Gentiles :  for  rejecting  circumcision  and  the  paschal 
sopper,  he  adopted  into  bis  religion  baptism  and  the 
sacred  cap ;  thus  preparing  the  way  for  the  conversion 
and  reception  of  the  Gentiles  into  his  chorcb. 

The  design  of  the  Jewish  baptism,  if  baptism  bs 
practised  by  them,  is  supposed  to  be,  to  import  a  rege* 
neration,  whereby  the  proselyte  is  rendered  a  new  man, 
and  of  a  slave  becomes  free.     The  effect  of  it  is,  to 
cancel  all  former  relations;  so  that  those -who  wers 
before  akin  to  the  person,  after  the  ceremony  ceased  to 
be  so.   It  is  to  this  ceremony  Christ  is  supposed  to  have 
alluded,  in  his  expression  to  Nicodemns,  that  it  was 
necessary  that  be  should  be  born  again,  in  order  to  be* 
come  his  disciple.-— The  necessity  of  iMtptisoi  to  salva-  . 
tion  is  grounded  on  those  two  sayings  of  our  Saviour; 
He  that  beUeveth^  and  is  baptmedy  shall  he  saved;  and 
Except  a  man  he  bom  ofwaier  and  of  the  ^irit^  hecanmt 
enter  into  the  kingdom  of  GptL  The  ancients  did  not  ge-  Q^m 
nerally  think  the  mere  want  of  baptism,  where  the  pro-toBccnii( 
coring  it  was  impracticable,  excluded  men  absolutely tltecftcu 
from  the  hopes  of  eternal  salvation.   Some  few  of  them,®' ^'V*^ 
indeed,  are  pretty  severe  upon  infants  dying  without 
baptism ;  and  some  others  seem  also,  in  genenl  terms, 
to  deny  eternal  life  io  adult  persons  dying  without  it : 
but  when  they  interpret  themselves,  and  speak  mors 
distinctly,  they  make  some  allowances,  and  except  se- 
▼oral  cases,  in  which  the  want  of  baptism  may  be  sop- 
plied  by  other  means.      Soch  are,  martyrdom,  which 
commonly  goes  by  the  name  of  second  baptism  in  men*s 
own  bhody  in  the  writings  of  the  ancients  ;  because  of 
the  power  and  efficacy  it  was  thought  to  have  to  save 
men  by  the  invisible  baptism  of  the  Spirit,  withoot  the 
external  elensent  of  water.      Faith,  and  repentance, 
were  also  esteemed  a  supplement  to  the  want  of  bap- 
tism, in  such  catechumens  as  died  while  they  were  pi- 
ojisly  preparing  themselves  for  baptism*     Constantly 
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m,  coaimvaicatiog  with  the  charch,  was  thought  to  sop- 
^  ply  the  want  of  baptism  in  persons  who  had  bern  ad- 
mitted to  communion,  on  a  presumption  of  their  heing 
du]y  baptized,  though  the  contrary  afterwards  appear- 
ed. For  infants  dying  without  baptism,  the  case  was 
thought  more  dangerous ;  as  here,  no  personal  faith, 
repentance,  or  the  like,  could  be  pleaded,  to  supply  the 
defect,  and  wash  away  original  sin :  on  this  account, 
they  who  spoke  most  favourably  of  them,  as  Greg. 
Nazianzen,  and  Sever  us  bishop  of  Antioch,  only  assign- 
ed them  a  middle  state,  neither  in  hearen  nor  hell. 
But  the  Latins,  as  St  Augustin,  Fulgentius,  Marius 
Mercator,  &c.  who  never  received  the  opinion  of  a 
middle  state,  concluded,  as  they  could  not  be  received 
into  heaven,  they  must  go  to  hell.  Felagius,  and  bis 
followers,  who  denied  original  sin,  asserted,  that  they 
might  be  admitted  to  eternal  life,  and  salvation,  though 
not  to  the  kingdom  of  heaven  \  between  which  they 
distinguished.  Where  the  fault  was  not  on  the  side  of 
the  child,  nor  his  parents,  but  of  the  minister,  or 
where  any  unavoidable  accident  rendered  baptism  ab- 
solutely impossible,  Hincmar,  and  others,  make  an 
exception,  in  holding  the. child  saved  without  .bap- 
tism. 

The  receiving  baptism  is  not  limited  to  any  time,  or 
I*cc»age  of  life.     Some  contend  for  its  being  administered 
^     like  circumcision,  precisely  on  the  eighth  day,  as  Greg. 
^     Nazianzen  ^  and  others  would  have  it  deferred  till  the 
child  is  three  years  of  age,  and  able  to  hear  the  mystic 
words,  and  make  answer  thereto,  though  he  do^iot  un» 
destand  them.     In  the  canon  law  we  find  divers  injunc- 
tions against  deferring  the  baptism  of  infants  beyond  the 
37th  day,  30th  day,  and  the  9th  day  *,  some  of  them 
under  pecuniary  forfeitures. 

Salmasius,  and  Suioerus  from  him,  deliver  it  as 
authentic  history,  that  for  the  two  first  ages,  no  one 
received  baptism,  who  was  not  first  instructed  in  the 
faith  and  doctrine  of  Christ,  so  as  to  be  able  to  an- 
swer for  himself,  that  he  believed  j  because  of  those 
words,  He  that  believetk  and  is  baptized;  which,  in 
effect,  is  to  say,  that  no  infant,  for  the  first  two  ages, 
was  ever  admitted  to  Christian  baptism.  But,  after- 
wards, they  own,  that  psedo-baptism  came  in,  upon 
the  opinion  that  baptism  was  necessary  to  salvation* 
But  Vossius,  Dr  Forbes,  Dr  Hammond,  Mr  Walker, 
and  especially  Mr  Wall,  who  has  exactly  considered 
the  testimony  and  authority  of  almost  every  ancient 
writer  that  has  said  any  thing  upon  this  subject,  en- 
deavour to  evince,  that  infants  were  baptized  even  in 
the  apostolical  age.  It  is  certain,  Tertullian  pleads 
strongly  against  giving  baptism  to  infants ;  which  shows, 
at  least,  that  there  was  some  such  practice  in  his  age, 
though  he  disapproved  of  it.  It  is  certain,  the  ordi- 
nary subjects  of  this  sacrameut,  in  the  first  ages,  were 
converts  from  Judaism  and  Gentilism^  who,  before  they 
could  be  admitted  to  baptism,  were  obliged  to  spend 
some  time  in  the  state  of  catechumens,  to  qualify  them 
to  make  their  professions  of  faith,  and  a  Christian  VifCf 
in  their  own  persons :  for,  without  such  personal  pro* 
Cessions,  there  was  ordinarily  no  admission  of  them  to 
the  privilege  of  baptism.  Those  baptized  in  their 
sick-beds  were  called  clinici;  and  were  held  in  some  re- 
proach, as  not  being  reputed  true  Christians.  Henoe 
several  censures,  in  councils  and  ecclesiastical  writers, 
of  clinic  baptism.  This  clinic  bu^tism  was  not  suffi- 
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cient  to  qualify  the  person,  in  case  of  recovery,  for  Baptism, 
ordination.  Some  had  their  baptism  put  off  by  way  ^  \  f 
of  punishment,  when  they  fell  into  gross  and  scanda- 
lous crimes,  which  were  to  be  expiated  by  a  longer 
course  of  discipline  and  repentance.  This  was  some- 
times 5,  10,  20  years  or  more ;  even  all  their  lives 
to  the  hour  of  death,  when  their  crimes  were  very  fla- 
grant. 

-  In  the  earliest  ages  of  the  church,  there  was  no  stated 
time  or  place  for  the  reception  of  baptism.  After- 
wards Easter,  Whitsuntide,  and  Epiphany,  became  so- 
lemn seasons,  out  of  which  baptism  was  not  administer- 
ed, except  in  cases  of  necessity.  The  catechumens  who 
were  to  receive  it  at  these  times,  were  called  competen- 
tes :  and  to  these  it  is  that  St  Cyril  addresses  his  cate- 
cheses.  In  the  apostolical  age,  and  some  time  after, 
before  churches  and  baptisteries  were  generally  erected, 
they  baptized  in  any  place  where  they  had  conveni- 
ence 'f  as  John  baptized  in  Jordan,  and  Philip  baptized 
the  eunuch  in  the  wilderness,  and  Paul  the  jailor  in  his 
otrn  house.  But  in  after  ages,  baptisteries  were,  built 
adjoining  to  the  church  j  and  then  rules  were  made, 
that  baptism  should  ordinarily  be  administered  nowhere 
but  in  these  buildings.  Justinian,  in  one  of  his  novels, 
refers  to  ancient  laws,  appointing  that  none  of  the  sa- 
cred mysteries  of  the  chnrch  should  be  celebrated  in  pri- 
vate houses.  Men  might  have  private  oratories  for 
prayer  in  their  own  houses  y  but  they  were  not  to  ad- 
minister baptism  or  the  eucharist  in  them,  unless  by  a 
particular  license  from  the  bishop  of  the  place.  Such 
baptbms  are  firequently  condemned  in  the  ancient  coun- 
cils, under  the  name  wm^nfittwlie-fUlmf  baptisms  in  private 
conventicles* 

As  to  the  attendant  ceremonies  and  manner  of  bap-  Aacientee- 
tism  in  the  ancient  church :  The  person  to  be  baptized,  ^b'^'^^** 
if  an  adult,  was  first  examined  by  the  bishop  or  officiat- 
ing priest,  who  put  some  questions  to  him  j  as,  first. 
Whether  he  abjured  the  devil  and  all  his  works  \  second- 
ly. Whether  he  gave  a  firm  assent  to  all  the  articles  of 
the  Christian  faith :  to  both  which  he  answered  in  the 
affirmative.  If  the  person  to  be  baptized  was  an  in- 
fant, these  interrogatories  were  answered  by  his  4^9011.- 
sores^  or  godfathers.  Whether  the  use  of  sponsors 
was  as  old  as  the  apostles  days,  is  uncertain  :  perhaps 
it  was  not,  since  Justin  Martyr,  speaking  of  the  me- 
thod and  form  of  baptism,  says  not  a  word  of  them*— 
After  the  questions  and  answers,  followed  exorcism  \  the 
manner  and  end  of  which  was  this  :  The  minister  laid 
his  hands  on  the  person^s  head,  and  breathed  in  his 
face,  implying  thereby  the  driving  away  or  expelling 
of  the  devil  from  him,  and  preparing  him  for  baptism, 
by  which  the  good  and  holy  spirit  was  to  be  couferred 
upon  him.— After  exorcism,  foUowed  baptism  itself: 
and  first  the  minister,  by  prayer,  consecrated  the  water 
for  that  use.  Tertullian  says,  *'  any  waters  may  be 
applied  to  that  use  :  but  then  God  must  be  first  invo« 
cated  \  and  then  the  Holy  Ghost  presently  comes  down 
from  heaven,  and  moves  upon  them,  and  sanctifies 
them.^*  The  waters  being  consecrated,  the  person  was 
baptized  *'  in  the  name  of  the  Father,  and  of  the  Son, 
and  of  the  Holy  Ghost  ;'*  by  which  ^*  dedication  of  him 
to  the  blessed  Trinity,  the  person,  (says  Clemens  Alexan- 
drinus)  is  delivered  from  the  compt  trinity,  the  devil, 
the  world,  and  the  flesh.*^  In  performing  the  ceremony 
of  baptism^  the  usual  custom  (except  in  clinical  cases, 
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Baptitm    or  where  there  was  scarcity  of  water),  was  to  immerse 
'   T.    —^  and  dip  the  whole  body.     Thus  8t  Barnabas,  describ- 
ing a  baptized  person,  says,  *'  We  go  down  into  the 
water  full  of  sin  and  filth,  bat  we  ascend  bearing  fruit 
in  our  hearts/'     And  this  practice  of  immersing  the 
whole  body  was  so  general,  that  we  find  no  exceptions 
made  in  respect  either  to  the  tenderness  of  infants,  or 
the  bashfulness  of  the  other  sex,  unless  in  case  of  sick- 
ness or  other  disability.   But  to  prOTcnt  any  indecency, 
men  and  women  were  baptized  apart*     To  which  end, 
either  the  baptisteries  were  divided  into  two  apart- 
ments, one  for  the  men,  the  other  for  the  women,  as 
Bingham  has  observed ;  or  the  men  were  baptized  at 
one  time  and  the  women  at  another,  as  is  shown  by 
Vossius,  from  the  Ordo  RomanuSf  Gregory's  Sacramen' 
tarium^  &c.     Add,  that  there  was  anciently  an  order 
of  deaconesses,  one  part  of  whose  business  was  to  assist 
at  the  baptism  of  women.     The  precautions,  however, 
rather  indicate  a  scrupulous  attention  to  delicacy,  than 
imply  any  indecency  in  the  circumstance  of  immersion 
kself.     From  the  candidates  being  immersed,  there  is 
at  least  no  reason  to  infer  that  they  were  naked  :   The 
present  Baptists  never  baptize  naked,  though  they  al- 
ways immerse.   After  immersion,  followed  the  unction; 
by  which  (says  St  Cyril)  was  signified  that  they  were 
now  cut  off  from  the  wild  olive,  and  were  ingratted  in- 
to Christ,  the  true  olive  tree  \  or  else  to  shew  that  they 
were  now  to  be  champions  for  th6  gospel,  and  were 
anointed  thereto,  as  the  old  athletSB  were  against  their 
solemn  games.     With  this  anointing  was  joined  the 
Sign  of  the  cross,  made  upon  the  forehead  of  the  person 
baptized  \  which  being  done,  he  had  a  white  garment 
given  him,  to  denote  his  being  washed  from  the  defile- 
ments of  sin,  or  in  allunion  to  that  of  the  apostle,  '*  As 
many  as  are  baptized  in  Christ  have  put  on  Christ.'* 
.  From  this  custom  the  feast  of  Pentecost,  which  was 
one  of  the  annual  seasons  of  baptism,  came  to  be  called 
Whitsunday^  i.  e.  White-wnday*     This  garment  was 
afterwards  laid  up  in  the  church,  that  it  might  be  an 
evidence  against  such  persons  as  violated  or  denied  that 
faith  which  they  had  owned  in  baptism.— When  the 
baptism  was  performed,  the  person  baptized,  according 
to  Justin  Martyr,  '*  was  received  into  the  number  of 
the  faithful,  who  then  sent  up  their  public  prayers  to 
God,  for  all  men,  for  themselves,  and  for  those  who  had 
been  baptized." 

The  ordinary  ministers,  who  had  the  right  of  admini- 
stering this  sacrament,  that  is,  of  applying  the  water  to 
the  bndy,  and  prononncing  the  formula,  were  presbyters 
or  bishops  \  though^  on  extraordinary  occasiuns  laymen 
were  admitted  to  perform  the  same. 
Modern  As  to^  the   present  form  of  administering  baptism, 

foniu— In  the  church  of  Rome  uses  the  following.  When  a  child 
Ue  oharcn  jg  to  be  baptized,  the  persons  who  bring  it  wait  for  the 
priest  at  the  door  of  the  church,  who  comes  thither  in 
his  surplice  and  purple  stole,  attended  by  bis  clerks. 
He  begins  with  questioning  the  godfathers,  whether 
they  promise,  in  the  child's  name,  to  live  and  die  in 
the  true  catholic  and  apostolic  faith,  and  what  name 
they  would  give  the  child.  Then  follows  an  exhorta- 
tion to  the  sponsors  \  after  which  the  priest,  calling  the 
child  by  its  name,  asks  it  as  follows :  WJuxt  dost  thou 
drmand  of  the  church  f  The  godfather  answers,  JSter^ 
uai'life.  The  priest  goes  on  :  If  ynt  are  desinmsff 
•kioitiing  eternal  HfCf  keep  God^a  eommandmenia^  thou 
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ehah  lone  the  Lord  thy  Gody  &c.  After  which  he  ^^Sm. 
breathes  three  times  in  the  child's  face,  saying,  Come '■■  ^  _ 
out  of  this  child f  thou  evil  spirit  ^  and  make  room  for  the 
Holy  Ghost,  This  said,  he  makes  the  sign  of  the  cross 
on  the  child's  forehead  and  breast,  saying,  Ret^ive  the 
sign  of  the  cross  on  thyforehead^  and  in  thy  heart,  TbeQ 
taking  off  his  cap,  he  repeats  a  short  prayer;  and  lay. 
ing  his  hand  gently  on  the  child's  head,  repeats  a  second 
prayer :  which  ended,  he  blesses  some  salt  >  and  putting 
a  little  of  it  into  the  child's  mouth,  prohoonces  these 
words.  Receive  the  salt  of  wisdom.  All  this  is  per- 
formed at  the  church  door.  The  priest,  with  the  god* 
fathers  and  god-mothers,  coming  into  the  church,  and 
advancing  towards  the  font,  repeat  the  apostles  creed 
and  the  Lord's  prayer.  Being  come  to  the  font,  the 
priest  exorcises  the  evil  spirit  again ;  and  tnkiog  a  little 
of  his  own  spittle,  with  the  thumb  of  his  right  hand, 
mbs  it  on  the  child's  cars  and  nostrils,  repeating,  as  he 
touches  the  right  ear,  the  same  word  {Ephatha^  he  thou 
opened)  which  our  Saviour  made  use  of  to  the  man  bom 
deaf  and  dumb.  Lastly,  they  poll  off  its  swaddling- 
clothes,  or  strip  it  below  the  shoulders,  during  whidi 
the  priest  prepares  the  oils,  &c  The  sponsors  then 
hold  the  child  directly  over  the  font,  observing  to  turn 
it  dne  east  and  west :  whereupon  the  priest  asks  tbe 
child,  Whether  he  renounces  the  devil  and  all  his  works9 
and  the  godfiithor  having  answered  in  the  affirmative, 
the  priest  anoints  the  child  between  the  shoulders  in  the 
form  of  a  cross.  Then  taking  some  of  the  consecrated 
water,  he  pours  part  of  it  thrice  on  the  child's  head,  at 
each  perfusion  calling  on  one  of  the  Persons  of  the  Holy 
Trinity.  The  priest  concludes  the  ceremony  of  bap- 
tism with  an  exhortation.*— The  Romish  church  allows 
midwives,  in  cases  of  danger,  to  baptize  a  child  before 
it  comes  entirely  out  of  its  mother's  womb :  where  it  is 
to  be  observed,  that  some  part  of  the  body  of  tbe  child 
must  appear  before  it  can  be  baptized,  and  that  it  is 
baptized  on  the  part  which  first  appears :  if  it  be  the 
head,  it  is  not  necessary  to  rebaptize  the  child  ;  bvt  if 
only  a  foot  or  hand  appears,  it  is  necessary  to  repeat 
baptism.  A  stillborn  child  thus  baptized  may  be  buried 
in  consecrated  ground. 

The  Greek  church  differs  firom  the  Romish,  as  to  the  In  the 
rite  of  baptism,  chiefly  in  performing  it  by  immenion,^^'^ 
or  plunging  the  infant  all  over  in  the  water.  ^** 

The  forms  of  administering  baptism  among  ni  heing^^^ 
too  well  known  to  require  a  particular  d^criptien,  wefgnsiitke 
shall  only  mention  one  or  two  of  the  more  material  dif-litaiKyo' 
ferences  between  the  fonp,  as  it  stood  in  the  first  litor-Kiog^ 
gy  of  King  Edward,  and  that  in  the  English  Com-*"^ 
mon  Prayer  Book  at  present.     First,  the  form  of  con- 
secrating the  water  did  not  make  a  .part  of  the  office, 
in  King  Edward's  liturgy,  as  it  does  in  the  present,  be- 
cause the  Water  in  the  font  was  changed,  and  coQse- 
erated,  hot  once^  month.     The  form  likewise  iUelt 
was  something  different  from  that  now  used ;  and  was 
introduced  with  a  short  prayer,  that  Jesvs  Christy  upon 
whom  {when  he  w€is  hapti%ed)  the  Holy  Ghost  came 
down  in  the  likeness  of  a  dove^  would  send  down  the  same 
Holy  Spirit  f  to  sanctify  the  fountain  of  baptism  ;  i^ich 
prayer  wtis  afterwards  lefl  out,  at  the  second  revie'w.-*- 
By  King  Edward's  first  book,  the  minister  is  to  dip  the 
child  in  the  water  thrice;  first,  dipping  the  right  side; 
secondly,  the  left ;  the  third  time,  dipping  the  face  to- 
ward the  foot*    This  trioe  immenioo  was  a  very  an* 
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tistfL  tieiit  praetice  in  the  Cbristifto  chorcb,  and  oaed  in  ho- 
^  ■/  noar  of  the  Holy  Trinity )  though  some  later  writers 
say,  it  was  done  to  represent  the  death,  bnrial,  and  re- 
aorrection,  of  CbriHt,  together  with  his  three  days  con* 
tinnance  in  the  grave.  Afterwards,  the  Arians  map* 
king  an  ill  nse  of  it,  by  persuading  the  people  that  it 
was  used  to  denote  that  the  three  Persons  in  the  Tri* 
nity  were  three  distinct  substances,  the  orthodox  left  it 
off,  and  nsed  only  one  single  immersion* 

By  the  first  commen-prayer  of  King  Edward,  after 
the  child  was  bapti)bed,  the  godfathers  snd  godmothers 
were  to  lay  their  hands  upon  it,  and  the  minister  was 
to  put  on  him  the  white  vestment  commonly  called  the 
ehrysome^  and  to  say,  *'  Take  this  white  vesture,  as  a 
token  of  the  tnnocency,  which,  by  God*s  grace,  in 
this  holy  sacrament  of  baptism,  is  given  nnto  thee  \ 
and  for  a  sign,  whereby  thou  art  admonished,  so  long  as 
thou  iivest,  to  give  thyself  to  innocence  of  living,  that 
after  this  transitory  life  thou  mayest  be  partaker  of 
the  life  everlasting.  Amen.*'  As  soon  as  he  had  pro- 
nounced these  words,  he  was  to  anoint  the  infant  on 
the  head,  saying,  ^  Almighty  God,  the  father  of  car 
Lord  Jesus  Christ,  who  hath  regenerated  thee  by  wa» 
ter  and  the  Holy  Ghost,  and  hath  given  unto  thee  re* 
mission  of  fill  thy  sins;  may  he  vouchsafe  to  anoint  thee 
with  the  nnction  of  his  Holy  Spirit,  and  bring  thee  to 
the  inheritance  of  everlasting  life.  Amen.'*  This  was 
manifestly  done  in  imitation  of  the  practice  of  the  pri- 
mitive church. 

The  custom  of  sprinkling  children,  instead  of  dip- 
ping them  in  the  font,  which  at  first  was  allowed  in 
case  of  the  weakness  or  sickness  of  the  infant,  has  so 
far  prevailed,  that  immersion  is  at  length  quite  e^iclu- 
ded.  What  principally  tended  to  confirm  the  practice 
of  affusion  or  sprinkling,  was,  that  several  of- our  Pro- 
testant divines,  flying  into  Germany  and  Switzerland 
during  the  bloody  reign  of  Queen  Mary,  and  returning 
home  when  Queen  Elizabeth  came  to  the  crown, 
brought  back  with  them  a  great  zeal  for  the  Protestant 
cbdrches  beyond  sea,  where  they  had  been  sheltered  and 
received  \  and  having  observed,  that  at  Geneva  and  some 
other  places,  baptism  was  administered  by  sprinkling, 
they  tboaght  they  could  not  do  the  church  of  England 
a  greater  piece  of  service  than  by  introducing  a  practice 
dictated  by  so  great  an  oracle  as  Calvin.  This,  together 
with  the  coldness  of  our  northern  climate,  was  what 
Contributed  to  banish  entirely  the  practice  of  dippings 
infants  in  the  font. 
<tti  Many  different  notions  have  been  entertained  con- 
^|[aiag  cemiog  the  effects  of  baptism,  which  it  would  be  end- 
~^^  less  to  enumerate.— The  Remonstrants  and  Socinians 
"**  reduce  baptism  to  a  mere  sign  of  divine  grace.  The 
Romanists,  on  the  contrary,  exalt  its  power  j  hold- 
ing, that  all  sin  is  entirely  taken  away  by  it  j  *  that  it 
absolutely  confers  the  grace  of  justification,  and  con- 
sequently grace  ex  opere  openxUk  Some  also  speak  of 
an  indelible  character  impressed  on  the  soul  by  it,  call- 
ed character  dominicus^  and  character  regms :  but  this 
is  held,  by  others,  a  mere  chimera  j  for  that  the  spi- 
ritual character,  conferred  in  regeneration,  may  easily 
be  effaced  by  mortal  sins.  Dodwell  maintained,  that 
it  is  by  baptism  the  sool  is  made  immortal ;  so  that 
those  who  die  without  it  will  not  rise  again.  It  must 
be  added,  he  restrains  this  effect  to  episcopal  baptism 
alone.     From  the  effects  ordinarily  ascribed  to  bap- 


tism, even  by  ancient  writers,  it  should  seem,  that  the  Baptitm. 
ceremony  is  as  much  of  heathen  as  Jewish  origin  \  ^—  \  '  ** 
since  Christians  do  not  restrain  the  nse  of  it,  like  the 
Jews,  to  the  admission  of  new  member  into  the  church, 
but  hold,  with  the  heathens,  a  virtue  in  it  for  remit- 
ting and  washing  away  sins.  The  Bramins  are  still 
aaid  to  baptize  with  this  latter  view,  at  certain  sea* 
sons,  in  the  river  Ganges  j  to  the  waters  whereof  they 
have  annexed  a  cleansing  or  sanctifying  quality  ^  and 
hence  it  is  that  they  flock  from  all  parts,  even  of  Tar- 
tary,  driven  by  the  expectation  of  their  being  eased 
of  their  load  of  sins.  But,  in  this  point,  many  Chri- 
stians seem  to  have  gone  beyond  the  folly  of  the  hea- 
thens. It  was  only  the  smaller  sins  of  infirmity  which 
these  latter  held  to  be  expiable  by  washing  ^  for  crimes 
of  a  blacker  dye,  they  allowed  no  water  eonld  efface 
them,  no  purgation  could  discharge  them.  The  Chri- 
stian doctrine  of  a  total  remission  of  sins  by  baptism 
could  not  fail,  tb<ftefore,  to  scandalize  many  among^ 
the  heathens,  and  furnished  Julian  an  occasion  of  sati- 
rizing Christianity  itself:  **  Whoever  (says  he)  is  guilty 
of  rapes,  murders, ,  sacrilege,  or  any  abominable  crime, 
let  him  be  washed  with  water,  and  he  will  become  pore 
and  holy.*' 

In  the  ancient  church,  baptism  was  frequently  con- 
ferred on  Jews  by  violence:  but  the  church  itself  never 
seems  to  have  allowed  of  force  on  this  occasion.  By 
a  canon  of  the  fourth  council  of  Toledo,  it  is  express- 
ly forbid  to  baptize  any  against  their  wills.  That 
which  looks  most  like  force  in  this  case,  allowed  by 
law,  were  two  orders  of  Justin ian;  one  of  which  ap- 
points the  heathens,  and  the  other  Samaritans,  to  be 
baptized,  with  their  wives  and  children  and  servants^ 
under  pain  of  confiscation.  By  the  ancient  laws,  bap- 
tism was  'not  to  be  conferred  on  image-makers,  stage- 
players,  gladiators,  auriga  or  public  drivers,  magi- 
cians, or  even  strolling  beggars,  till  they  quitted  such 
profes;sions.  Slaves  were  not  allowed  the  privilege  of 
baptism  without  the  testimony  and  consent  of  their  Brngham,^ 
masters  ^  excepting  the  slaves  of  Jews,  Heathens,  and  9*^-.  ^^^ 
heretics  5  who  were  not  only  admitted  to  baptism,  but,  '^^  V^^-i' 
in  consequence  thereof,  had  their  freedom.  ^^^^^cXi.Cu* 
has  a  learned  and  elaborate  work  De  Baptismo,  where* 
in  he  accurately  discusses  all  the  questions  concerning 
baptism  according  to  the  doctrine  of  the  ancients. 

Baptism  by  Fire^  spoken  of  by  St  John-  the  Bapti&t, 
has  occasioned  much  conjecture.  The  generality  of  the 
fathers  held,  that  believers,  before  they  enter  paradise, 
are  to  pass  through  a  certain  fire,  which  is  to  purify 
them  from  all  pollutions  remaining  on  them  unexpia- 
ted.  Others,  with  St  Basil,  understand  it  of  the  fire 
of  hell }  others,  of  that  of  tribulation  and  temptation. 
Others,  with  St  Chrysostom,  will  have  it  denote  an 
abundance  of  graces.  Others  suppose  it  to  mean  the 
descent  of  the  Holy  Ghost  on  the  apostles,  in  form  of  . 
fiery  tongues.  Lastly,  others  maintain,  that  the  word 
fire  here  Is  an  interpolation  \  and  that  we  are  only  to 
read  the  text.  He  that  shali  come  after  me  will  bapHxe 
you  with  the  Hoty  Ghost.  In  reality,  it  is  not  found  in 
divers  manuscript  copies  of  St  Matthew. 

The  ancient  Selocians  and  Hermians,  understand- 
ing the  passage  literally,  maintained,  that  material  fire 
was  necessaiy  in  the  administration  of  baptism.  But 
we  do  not  find  bow  or  to  what  part  of  the  body  they 
applied  it,  or  whether  they  we|^e  satisfied  with  obligintj 
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Bnpiivin.  the  person  baptized  to  pass  throDgh  the  fire,    ValentU 
'  nus  rebaptized  all  who  had  received  water-baptl8ji>|  and 
conferred  on  them  the  baptism  of  fire. 

BiS  docuit  iingt^  traductoqae  corpore  Jlamma. 

Tertull.  Carm.  contr.  Marc.  1.  I. 

Heracleon,  cited  by  Clemens  Alexandrinos,  says,  that 
some  applied  a  red-hot  iron  to  the  ears  of  the  person 
baptized,  as  if  to  impress  some  mark  upon  him. 

Baptism  of  the  Dead^  a  custom  which  anciently  pre- 
vailed among  some  people  in  Africa,  of  giving  baptism 
to  the  dead.  The  third  council  of  Carthage  speak  of 
it  as  a  thing  that  ignorant  Christians  were  fond  of. 
Gregory  Nazianzen  also  takes  notice  of  the  same  su- 
perstitious opinion  pi'evailing  among  some  who  delay- 
ed to  be  baptized.  In  his  address  to  this  kind  of  men, 
he  asks,  whether  they  stayed  to  be  baptized  after 
death  P  Philastrius  also  notes  it  as  the  geneml  error  of 
the  Montauists  or  Cataphrygians,  that  they  baptized 
hien  after  death.  The  practice  seems  to  be  grounded 
on  a  vain  opinion,  that,  when  men  had  neglected  to 
receive  baptism  in  their  life-time,  some  compensation 
might  be  made  for  this  default  by  receiving  it  after 
death. 

Baptism  of  the  Dead  was  also  a  sort  of  vicarious 
baptism,  formerly  in  use,  when  a  person  dying  without 
baptism,  another  was  baptized  in  his  stead. 

St  Chrysostom  tells  us,  this  was  practised  among  the 
Marcionites  with  a  great  deal  of  ridiculous  ceremony  \ 
which  he  thus  describes:  Afler  any  catechumen  was 
dead,  they  hid  a  living  man  under  the  bed  of  the  de- 
ceased ;  then  coming  to  the  dead  man,  they  asked  him 
whether  he  would  receive  baptism  \  and  he  making  no 
answer,  the  other  answered  for  him,  and  said,  he  would 
be  baptized  in  his  stead  :  and  so  they  baptized  the  li- 
ving for  the  dead. 

Epiphanius  assures  us,  the  like  was  also  practised 
among  the  Corinthians.  This  practice  they  pretended 
to  found  on  the  Apostle's  authority  \  alleging  that  text 
of  St  Paul  for  it,  If  the  dead  rise  not  at  all^  what  shali 
they  do  who  are  hapti%ed  for  the  deadf  A  text  which 
has  given  occasion  ^o  a  great  variety  of  different  systems 
and  explications.  Vossius  enumerates  no  less  than  nine 
different  opinions  among  learned  divines  concerning  the 
sense  of  the  phrase,  being  baptised  for  the  dead. 

St  Ambrose  and  Walafred  Stinbo  seem  clearly  of 
opinion,  that  the  apostle  had  respect  to  «uch  a  custom 
then  in  being  \  and  several  modems  have  given  into 
the  same  opinion,  as  Baronius,  Jos.  Scaliger,  Justellus, 
and  Grotius. 

Several  among  the  Roman  Catholics,  as  Bellarmin, 
Salmeron,  Menochius,  and  a  number  of  schoolmen, 
understand  it  of  the  baptism  of  tears,  and  penance,  and 
prayers,  which  the  living  undergo  for  the  dead  \  and 
thus  allege  it  as  a  proof  of  the  belief  of  purgatory  in 
St  Paul's  days. 

Hypothetical  Baptism^  that  formerly  administered  in 
certain  doubtful  cases,  with  this  formula  :  If  thou  art 
bapti^ed^  I  do  not  rebaptisse  ;  if  thou  art  not^  I  baptise 
thee  in  the  name  of  the  Father^  &c.  This  sort  of  bap- 
tism, enjoined  by  some  ancient  constitutions  of  the  Eng- 
lish church,  is  now  fallen  into  disuse. 

Solemn  Baptism^  that  conferred  «t  stated  seasons  ; 
such,  in  the  ancient  church,  were  the  Paschal  baptism^ 
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and  that  at  Whitsantide.  This  is  sometimes  also  called   Btftb 
general  baptism*  | 

Lay  Baptism^  we  find  to  have  been  permitted  by  ^^^^^ 
both  the  Common-prayer  Books  of  King  Edward  and 
that  of  Queen  Elizabeth,  when  an  infant  is  in  imme- 
diate danger  of  death,  and  a  lawful  minister  cannot  b« 
had.  This  was  founded  upon  the  mistaken  notioif  of 
the  impossibility  of  salvation  without  the  sacrament  of 
baptism :  but  afterwards,  when  they  came  to  have 
clearer  notions  of  the  sacraments,  it  was  unanimously 
resolved  in  a  convocation,  held  in  the  year  1575,  that 
even  private  baptism,  in  a  case  of  necessity,  was  only 
to  be  administered  by  a  lawful  minister. 

Baptism  is  also  applied,  abusively,  to  certain  cere- 
monies used  in  giving  names  to  things  inanimate. 

The  anoients  knew  nothing  of  the  custom  of  giving 
baptism  to  inanimate  things,  as  bells,  shipe,  and  the 
like,  by  a  superstitious  consecration  of  them.  The  first 
notice  we  have  of  this  is  in  the  Capitulars  of  Charles 
the  Great,  where  it  is  only  mentioned  to  be  censured : 
but,  afterwards,  it  crept  into  the  Roman  offices  by  de- 
grees. Baronius  carries  its  antiquity  no  higher  than 
the  year  968,  when  the  greiltest  bell  of  the  church  of 
Lateran  was  christened  by  Pope  John  III.  At  last  it 
grew  to  that  superstitions  height,  as  to  be  thought  pro- 
per to  be  complained  of  in  the  Centum  Gravamina  of 
the  German  nation,  drawn  up  in  the  public  diet  of  the 
empire  held  at  Nuremberg  ofino  1581;  where  (after 
having  described  the  ceremony  of  baptizing  a  bell,  with 
godfathers,  who  make  responses  as  in  baptism,  and  give 
it  a  name,  and  clothe  it  with  a  uew  garment  as  Christians 
were  used  to  be  clothed,  and  all  this  to  make  it  capable 
of  driving  away  tempests  and  devils)  they  conclude 
against  it,  as  not  only  a  superstitious  practice,  but  con- 
trary to  the  Christian  religion,  and  a  mere  seduction  of 
the  simple  people. 

Baptism,  in  the  sea  language,  a  ceremony  in  long 
voyages  on  board  merchant  ships,  practised  both  on 
persons  and  vessels  who  pass  the  tropic  or  line  for  the 
first  time.  The  baptizing  the  vessels  is  simple,  and 
consists  only  in  washing  them  throughout  with  sea-wa« 
ter  }  that  of  the  passengers  is  more  mysterious.  The 
oldest  of  the  crew,  that  has  past  tbe  tropic  or  line, 
comes  with  his  face  blacked,  a  grotesque  cap  on  bis 
bead,  and  some  sea-book  in  his  hand,  followed  by  the 
rest  of  the  seamen  dressed  like  himself,  each  having 
some  kitchen  utensil  in  his  hand,  with  drums  beating  \ 
he  places  himbelf  on  a  seat  on  the  deck,  at  the  foot  of 
the  mainmast.  At  the  tribunal  of  this  mock  magi- 
strate, each  passenger,  not  yet  initiated,  swears  be  will 
take  care  the  same  ceremony  be  observed,  whenever  he 
is  in  the  like  circumstances  :  Then,  by  giving  a  little 
money  by  way  of  gratification,  he  is  discharged  with 
a  little  sprinkling  of  watery  otherwise  he  is  heartily 
drenched  with  streams  of  water  poured  upon  him  ;  and 
the  ship  boys  are  enclosed  in  a  cage,  and  docked  at  dis- 
cretion.-^The  seamen,  on  the  baptizing  a  ship,  pretend 
to  a  right  of  cutting  off*  the  beak-head  unless  redeemed 
by  the  captain. 

BAPTISMAL,  something  belonging  to  baptising 
thus  we  say  baptismal  vow,  presents,  &c. 

Baptismal  Vow  or  Covenant^  a  profession  of  obedi- 
ence to  the  laws  of  Christ,  which  persons  in  the  an- 
cient church  made  before  baptism.    It  was  an  indis- 
pensable 


BAP  [38 

nal  pensable  part  of  the  obligation  on  catecbnmeQs  before 
they  were  admitted  to  the  ceremony  of  regeneration. 
L**.  It  was  made  by  turning  to  the  east ;  for  what  mystical 
reasons,  is  not  well  agreed  on. 

Baptismal  Presents  are  in  use  in  Gerroanvi  made 
by  the  sponsors  to  the  infant,  consisting  of  money, 
plate,  or  even  sometimes  Tiefs  of  lands  ;  which  by  the 
laws  of  the  country  are  to  be  kept  for  the  child  till  of 
age,  the  parents  having  only  the  trust,  not  the  right,  of 
disposing  of  them.  An  anonymous  author  has  published 
a  discourse  express  on  this  occasion,  entitled,  j[>&  pecunia 
lusirica, 

BAPTIST,  JoRN  MoNKOTER,  a  painter  of  flowers 
and  fruit,  was  born  at  Lisle  in  1635,  and  educated  at 
Antwerp,  where  he  perfected  himself  in  the  knowledge 
of  his  art,  and  in  his  first  years  was  intended  for  a 
painter  of  history :  but  having  soon  observed  that  his 
genius  more  strongly  inclined  him  to  the  painting  of 
flowers,  he  applied  his  talents  to  those  subjects,  and  in 
that  style  became  one  of  the  greatest  masters.  His 
pictures  are  not  so  exquisitely  finished  as  those  of  Van 
Huysum,  but  his  composition  and  colouring  are  in  a 
bolder  style.  His  flowers  have  generally  a  remarkable 
freedom  and  looseness,  as  well  in  the  disposition  as  in 
the  penciling  ^  together  with  a  tone  of  colouring  that  is 
lively,  admirable,  and  nature  itself.  The  disposition  of 
his  objects  is  surprisingly  elegant  and  beautiful  j  and  in 
that  respect  bis  compositions  are  easily  known,  and  as 
easily  distinguished  from  the  performances  of  others. 
He  died  in  idpp.-^He  left  a  son,  Anthony,  who  paints 
ed  flowers  in  the  same  style  and  manner,  and  had  great 
merit. 

BAPTISTS,  in  ecclesiastical  history,  (from  fimifli^m^ 
I  baptise);  a  denomination  of  Christians,  distinguished 
from  other  Christians  by  their  particular  opinions  re- 
specting the  mode  and  the  subjects  of  baptism. 

Instead  of  administering  the  ordinance  by  sprinkling 
or  pouring  water,  they  maintain  that  it  ought  to  be 
administered  only  by  immersion.  Such,  they  insist,  is 
the  meaning  of  the  word  fimiflt^tt ;  so  that  a  command 
to  baptize  is  a  command  to  immerse.  Thus  it  was  un- 
derstood bv  those  who  first  administered  it.  John  the 
Baptist,  and  the  apostles  of  Christ,  administered  it  in 
Jordan  and  other  rivers  and  places  where  there  was 
much  water.  Both  the  atlministrators  and  the  subjects 
are  described  as  going  down  into,  and  coming  up  again 
out  of,  the  water  ^  and  the  baptized  are  said  to  be  bu- 
ried in  baptism,  and  to  be  raised  again :  which  lan- 
guage could  not,  they  say,  be  properly  adopted  on 
supposition  of  the  ordinance  being  administered  in  any 
other  manner  than  by  immersion.  Thus  also,  they  af- 
firm, it  was  in  general  administered  in  the  primitive 
church.  Thus  it  is  now  administered  in  the  Russian 
and  Greek  church  :  and  thus  it  is,  at  this  day,  directed 
to  be  administered  in  the  church  of  England,  to  all 
who  are  thought  capable  of  submitting  to  it  in  this 
manner.  With  regard  to  the  subjects  of  baptism,  the 
Baptists  say,  that  this  ordinance  ought  not  to  be  admi- 
nistered to  children  or  infants  at  all,  nor  to  grown  up 
persons  In  general  ^  but  to  adults  only  of  a  certain  cha- 
racter and  description.  Our  SavIour^s  commission  to 
his  apostles,  by  which  Christian  baptism  was  institu- 
ted, is  to  go  and  teach  all  nations,  baptizing  them : 
that  is,  say  they,  not  to  baptize  all  they  meet  with ) 
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but  first  to  instroct  them-— to  teach  all  nations,  or  to  Baptists, 
preach  the  gospel  to  every  creature— and  whoever  re- 
ceives It,  him  to  baptize  in  the  name  of  the  Father, 
and  of  the  Son,  and  of  the  Holy  Ghost.  To  such 
persons,  and  to  spch  only,  baptism  appears  to  have  been 
administered  by  the  apostles,  and  the  immediate  dis- 
ciples of  Christ.  They  are  described  as  repenting  of 
their  sins,  as  believing  in  Christ,  and  as  having  gladly- 
received  the  word.  Without  these  qualifications,  Pe- 
ter acquaints  those  who  were  converted  by  his  sermon, 
that  he  could  not  have  admitted  them  to  baptism. 
Philip  holds  the  same  langnage  in  his  discourse  with 
the  eunuch  ;  and  Paul  treats  Lydia,  the  jailor,  and 
others,  in  the  same  manner.  Without  these  qualifica- 
tions. Christians  In  general  think  it  wrong  to  admit 
persons  to  the  Lord^s  supper  y  and,  for  the  same  rea- 
sons, without  these  qualifications,  at  least  a  profession 
of  them,  the  Baptists  think  it  wrong  to  admit  any  to 
baptism.  Wherefore  they  withhold  it,  not  only  from 
the  impenitently  vicious  and  profane,  and  from  infidele 
who  have  no  faith  j  but  also  from  infants  and  children, 
who  have  no  knowledge,  and  are  incapable  of  every  ac« 
tlon  civil  and  religious.  They  further  insist,  that  all 
positive  institutions  depend  entirely  upon  the  will  and 
declaration  of  the  Institutor  :  and  therefore,  that  reason- 
ing by  analogy  from  abrogated  Jewish  rites  is  to  be  re- 
jected, and  the  express  commands  of. Christ  respecting 
the  mpde  and  subjects  of  baptism  ought  to  be  our  only 
rule. 

The  Baptists  in  England  fornn  one  of  the  denomina^ 
tions  of  Protestant  dissenters.  They  separate  from  the 
establishment  for  the  same  reasons  as  their  brethren  of 
the  other  denominations  do  }  and  from  additional  mo- 
tives derived  from  their  particular  tenets  respecting 
baptism.  The  constitution  of  their  churches,  and  their 
modes  of  worship,  are  congregational  or  independent:, 
in  the  exercise  of  which  they  are  protected,  in  com- 
mon with  other  dissenters,  by  the  act  of  toleration. 
Before  this  act,  they  were  liable  to  pains  and  penalties 
as  nonconformists,  and  often  for  their  peculiar  senti- 
ments as  Baptists.  A  proclamation  was  issued  out 
against  them,  and  some  of  them  were  burnt  in  Smith- 
field  in  1538.  They  bore  a  considerable  share  in  the 
persecutions  of  the  last  and  of  the  preceding  centuries  y 
and,  as  it  should  seem,  in  those  of  some  centuries  be- 
fore 'j  for  there  were  several  among  the  Lollards  and 
the  followers  of  Wlckllff*,  who  disapproved  of  infant 
baptism.  There  were  many  of  this  persuasion  among 
the  Protestants  and  reformers  abroad.  In  Holland, 
Germany,  and  the  North,  they  went  by  the  names  of 
Anabaptists,  and  Meknokites  ;  and,  in  Piedmont 
and  the  south,  they  were  found  among  the  Albigenses 
and  WalBenses.  See  the  histories  of  the  Reformation 
and  the  above  articles  in  this  Dictionary. 

The  Baptists  subsist  under  two  denomi  mi  tions,  viz.  the 
Farticular  or  Calvin Istlcal,  and  the  General  or  Armi- 
nlan.     The  former  is  by  far  the  most  numerous.   Some 
of  both  denominations  allow  of  mixed  communion^  viz.  - 
of  persons  who  have  been  sprinkled  in  their  infancy,  , 
and  therefore  unhaptlzed  In  the  view  of  the  Baptists  ; 
others  disallow  it  ^  and  some  of  them  observe  the  seventh 
day  of  the  week  as  the  Sabbath,  apprehending  the  law 
that  enjoined  it  not  to  have  been  repealed  by  Christ  or  * 
his  apostles.  But  a  diflierence  of  opinion  respecting  these 
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Bflptitt    and  other  matters,  is  not  pecnliar  to  the  Baptists :  it  is 
11        common  to  all  Christians,  and  to  all  bodies  of  men  who 
think  and  judge  for  themselves. 

BATISTERY,  in  ecclesiastical  writers,  a  place  in 
which  the  ceremony  of  baptism  is  performed* 

In  the  ancient  charch  it  was  one  of  the  exedrse  or 
buildings  distinct  from  the  church  itself:  and  consisted 
of  a  porch  or  anti-room  where  the  persons  to  be  bap- 
tized made  their  confession  of  faith,  and  an  inner  room 
where  the  <:eremony  of  baptism  was  performed.  Thus 
it  continued  till  the  sixth  centnrj,  when  the  baptiste- 
ries began  to  be  taken  into  the  chnrch-porch,  and  af- 
terwards into  the  church  itself. 

The  ancient  baptisteries  were  commonly  called  ^1- 
f%^m^  photisterta^  q.«d.  places  of  illumination  \  an  ap- 
pellation sometimes  given  ^to  baptism.  Or  thej  might  , 
have  the  name  for  another  reason,  because  they  were 
the  places  of  an  illumination,  or  instruction,  preceding 
baptism :  for  here  the  catechumens  seem  to  have  been 
trained  up,  and  instructed  in  the  first  rudiments  of  the 
Christian  faith. 

Those  baptisteries  were  anciently  very  capacions : 
because,  as  Dr  Cave  observes^  the  stated  times  of  bap- 
tism returning  but  seldom,  there  were  usually  great 
multitudes  to  be  baptized  at  the  same  time  :  and  then 
the  manner  of  baptizing,  by  immersion,  or  dipping 
qnder  water,  made  it  necessary  to  have  a  large  font 
likewise.  In  Fenantius  Fartunatus^  it  is  called  aula 
haptismatis^  the  large  hall  of  baptism  \  which  was  in- 
deed so  capacious,  that  we  sometimes  read  of  councils 
meeting  and  sitting  therein.  This  hall,  or  chapel,  was 
always  kept  shut  during  Lent,  and  the  door  sealed  up 
with  the  bisbop^s  seal,  not  to  be  opened  till  Maonday- 
Thursday. 

The  baptistery  was  always  reputed  a  sacred  place. 
In  the  Roman  order,  we  find  the  ceremonies  used  in 
the  consecration  of  the  baptisteries :  they  were  to  be 
built  of  a  round  figure,  and  distingnished  with  the  image 
of  8t  John  the  Baptist ;  over  the  bason  or  font  was  a 
figure  of  a  dove  in  gold  or  silver,  to  represent  the  Holy 
Ghost. 

The  name  baptistery  is  sometimes  also  given  to  a 
kind  of  chapel  in  a  large  church,  which  served  for  the 
same  office.  It  is  an  observation  of  some  learned  men, 
that  anciently  there  was  but  one  baptistery  in  a  city, 
and  that  at  the  bishop^s  cborch  \  and  that  afterwards 
they  were  set  up  in  parish  churches,  with  the  special 
allowance  however  of  the  bishop. 

BAR,  in  a  general  sense,  denotes  a  slender  piece  of 
wood  or  iron,  for  keeping  things  close  together. 

Bar,  in  courts  of  justice,  an  enclosure  made  with  a 
strong  partition  of  timber,  where  the  counsel  are  placed 
to  plead  causes.  It  is  also  applied  to  the  benches 
where  the  lawyers  or  advocates  are  seated,  because  an- 
ciently there  was  a  bar  to  separate  the  pleaders  from 
the  attorneys  and  others.  Hence  onr  lawyers  who  are 
called  to  the  bar,  or  licensed  to  plead,  kre  termed  bar^ 
risterSy  an  appellation  equivalent  to  licentiate  in  other 
countries. 

Bar,  or  Barr^  (Latin  harra^  and  in  French  barre\ 
in  a  legal  sense,  is  a  plea  or  peremptory  exception  of  a 
defendant,  sufficient  to  destroy  the  plaintifiPs  action. 
And  it  is  divided  into  bar  to  common  intendment,  and 
bar  special  \  bar  temporary,  and  perpetual.  Bar  to  a 
common  intendment  is  an  ordinary  or  general  bar,  which 


usually  disableth  the  declaration  of  the  plaintiff;  bar 
special  is  that  which  is  more  than  ordinary,  and  falls  ont 
upon  some  special  circumstance  of  the  fact  as  to  thecase 
in  hand.  Bar  temporary  is  such  a  bar  as  is  good  for  the 
present,  but  may  afterwards  fail ;  and  bar  perpetual  is 
that  which  overthrows  the  action  of  the  plaintiff  for 
ever. 

Bar,  in  Heraldry,  an  ordinary  in  form  of  the  fess, 
but  much  less.    See  Heraldry. 

Bar,  in  the  manege,  the  highest  part  of  that  place 
of  a  horse's  mouth  situated  between  the  grinders  and 
tushes,  so  that  the  part  of  the  mouth  which  lies  under 
and  at  the  side  of  the  bars  retains  the  name  of  the  gom. 
A  horse  with  sensible  bars  has  a  fine  light  mouth,  with 
an  even  and  firm  appui.     See  A^Put. 

To  Bab  a  Vein,  in  Farriery,  is  an  operation  per- 
formed upon  the  veins  of  the  legs  of  a  horse  and  other 
parts,  with  intent  to  stop  the  malignant  humours.  It  is 
done  by  opening  the  skin  above  it,  disengaging  it,  and 
tying  it  both  above  and  below,  and  striking  between 
the  two  ligatures. 

Bar,  in  Mtmc,  a  stroke  drawn  perpendicularly  a- 
cross  the  lines  of  a  piece  of  music,  includinjg  between 
each  two  a  certain  quantity  or  measure  of  time,  which 
is  various  as  the  time  of  the  music  is  either  triple  or 
common.  In  common  time,  between  each  two  bars  is 
included  the  measure  of  four  crotchets  \  in  triple, 
three.  The  principal  use  of  bars  is  to  regulate  the 
beating  of  time  in  a  concert.  The  use  of  bars  is  not 
to  be  traced  higher  than  the  time  when  the  English 
translation  of  Adrian  le  Roy's  book  on  the  Tablatnre 
was  published,  viz.  the  year  1574 ;  and  it  was  some 
time  after  that  before  the  use  of  bars  became  general. 
To  come  nearer  to  the  point,  Barnard's  cathedral  ma- 
sic,  printed  in  1641,  is  without  bars;  but  bars  are  to 
be  found  throughout  in  the  Ayres  and  Dialogues  of 
Henry  Lawes  published  in  1653  >  ^^  whence  It  maj 
be  conjectured  that  we  owe  to  Lawes  this  improve- 
ment. 

Bar,  in  Hydrography,  denotes  a  bank  of  sand,  or 
other  matter,  whereby  the  mouth  of  a  river  is  in  a 
manner  choked  up. 

Tbe  term  bar  is  also  used  for  a  strong  beam  where- 
with the  entrance  of  a  harbour  is  secured  :  this  is  more 
commonly  called  boom. 

Bar  of  a  tavern  or  coffeehouse,  the  place  where  the 
waiters  attend  to  answer  the  calls  of  the  customers. 

Bar,  among  printers,  denotes  a  piece  of  iron  with  a 
wooden  handle,  whereby  the  screw  of  the  press  is  turn- 
ed in  printing.     See  PRtNlTiKG.  ' 

BABsqflron,  are  made  of  the  metal  of  the  sows 
and  pigs  as  they  come  from  the  furnace.  These  pass 
through  two  forges,  called  the  Jlnery  and  the  chauftry ; 
where,  undergoing  five  several  heats,  they  are  formed 
into  bars. 

Bar,  a  very  strong  city  of  Podolia  In  Poland,  upon 
the  river  Kiow.     C  Long.  18.  30.  N.  Lat.  50.  6. 

Bar,  formerly  a  duchy  of  France,  now  the  depart- 
ment of  Meuse,  is  bounded  on  the  east  by  Lorrain, 
on  the  north  by  Luxembourg,  on  tbe  west  by  Cham- 
pagne, en  the  sonth  by  part  of  Che  same  country,  and 
by  Franche  Compte.  it  is  crossed  by  the  river  nfeuse 
from  north  tu  south,  and  watered  by  several  other 
rivers,  which  render  it  very  fertile.  It  was  divided 
into  four  balliages,  viz.  Bassilyni,  Bar,  St  Michael, 
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and  Clermont.     The  chief  towns  are  Bar-le-duc,  Cler* 
moat^  St  Michael,   Longiiey,  Pont  Ik  Moasson,   and 

^      Stenaj*     In  17369  It  was  given  to  Stanislaus  then  king 

■^  of  Poland. 

Bab  le-duCf  the  capital  of  the  late  duchy  of  Bar*  in 
the  department  of  Mouse,  is  seated  on  the  declivity  of 
a  hill.  It  is  divided  into  the  higher  and  lower  town  : 
the  lower  is  watered  by  the  rivulet  Orney,  which  a- 
bounds  with  excellent  trouts.  The  wines  are  excel  lent« 
and  not  inferior  to  those  of  Champagne.  £•  Long.  5. 3  c. 
N.  Lat.  48.  35* 

BdM-le-Moni^  a  town  of  France,  in  the  department 
of  the  North,  situated  on  the  river  Sambre*    £.  Long. 

3.  40.  N.  Lat.  50.  10. 

Bam  surAuhCf  an  ancient  town  of  France,  in  the  de- 
partment of  Aube,  seated  at  the  foot  of  a  mountain. 
It  is  much  celebrated  for  excellent  wines.    £.  Long. 

4.  50.  N.  Lat.  48. 14. 

Bab  sur  Seine^  a  town  of  France,  in  the  duchy  of 
Burgundy,  now  in  the  department  of  Aobe,  seated  be- 
tween a  mountain  which  covers  it  on  the  west,  and  the 
river  Seine  which  runs  on  the  east.  £•  Long.  4.  30. 
N.  Lat.  48.  5. 

BAB'Matter^  among  miners,  the  person  who  keeps 
tlie  gaoge,  or  dish,  for  measuring  the  ore. 

BAR  A,  in  Ancient  Geography^  a  small  island  in  the 
Adriatic,  opposite  to  Brnndosium :  the  Pharos  of  Mela. 
Also  a  frith  or  arm  of  the  sea  of  Britannia  Secunda 
(Ptolemy)  }  supposed  to  be  the  Murray  frith. 

Bara,  one  of  the  Hebrides  or  Western  islands  of 
Scotland.  It  is  a  small  rock,  only  a  quarter  of  a  mile 
in  ctrcumfeience,  being  part  of  a  chain  called  the  Long 
likmd^  the  whole  cluster  appearing  at  low  water  as«one 
island.  Bara  is  altogetbcur  barren  j  but  abounds  witb 
great  numbers  of  sea-fowl,  snch  as  solan  geese,  goilla* 
motes,  puffins,  &c. 

Bara,  the  name  of  a  festival  celebrated  with  much 
magnificence  at  Messina,  and  representing  the  assump- 
tion of  the  Virgin.  The  tara^  though  used  as  the  ge- 
aeral  denomination  of  this  festival,  signifies  more  parti- 
cularly a  vast  machine  50  feet  high,  at  the  top  of  which 
m  young  girl  of  14,  representing  the  Virgin,  stands  up- 
on the  hand  of  an  image  of  Jesus  Christ* 

Bound  him  turn  vertically,  in  a  circle,  12  little  chil- 
^*^dttn  which  represent  the  seraphims ;  below  them,  in 
'  «  another  circle,  which  turns  horizontally,  are  12  more 
^  lepresenting  the  cherubims :  below  these  a  sun  turns 
iwrtically,  witb  a  child  at  the  extremity  of  each  of  the 
four  principal  radii  of  his  circle,  who  ascend  and  de- 
scend with  his  rotation,  yet  still  staml  upright.  Be- 
low the  sun  is  the  lowest  circle,  about  seven  feet  from 
^  the  ground,  in  which  12  boys  turn  horizontally  with- 
oat  interruption ;  these  are  intended  for  the  twelve 
aposdety  who  are  supposed  to  surround  the  tomb  of 
the  Virgin  at  the  moment  when  she  ascends  into  hea- 
ven. This -complication  of  superstitious  whirligigs  mny 
have  already  nearly  turned  the  stomachs  of  some  of  our 
readers,  or  at  least  rendered  them  squeamish.  But 
think  of  the  poor  little  cherubims,  seraphims,  and  apo- 
ftlee,  who  are  twirled  about  in  this  procession !  for,  saya 
Mr  Houel,  some  of  them  fall  ^eep,  many  of  them 
▼omit,  and  several  do  still  worse :  but  these  unseemly 
effiisioos  are  no  drawback  upon  the  edification  of  the 
jieople ;  and  nothing  is  more  common  than  to  see  fa« 
then  »nd  mothers  soliciting  with  ardour  for  their  bc^s 


and  girh  the  pious  distinction  of  puking  at  the  bara. 
This  machine  is  not  drawn  by  as&es  or  mules,  but  by  a 
multitude  of  robust  monks.  ^ 

BARABINZIANS,  a  tribe  of  Tartars  living  on 
both  sides  of  the  river  Irtis.  They  seem  to  derive  their 
name  from  the  Barabaian  desert,  whose  lakes  supply 
them  abundantly  with  fish,  on  which  and  their  cattle 
they  chiefly  subsist.  They  have  plenty  of  game  and 
wild-fowl  of  every  kind,  particularly  ducks  and  puf- 
fins. Most  of  them  are  heathens,  but  Mahoroetanism 
daily  gains  ground  among  them.  Some  of  them  pay 
tribute  to  the  empress  of  Russia,  and  others  to  tb^ 
Khan  Taisha. 

BARACOA,  a  town  in  the  north- east  part  of  the 
island  of  Cuba.     W.  Long.  74.  5.0.  N.  Lat.  20.  25. 

BARALIPTON,  among  logicians,  a  term  denoting 
the  first  indirect  mode  of  the  first  figure  of  syllogism.  A 
syllogism  in  baralipton,  is  when  the  two  first  propositions 
are  general,  and  the  third  particular,  the  middle  term 
being  the  subject  in  the  first  proposition  and  the  predi-. 
cate  in  the  second.    The  following  is  of  this  kind*  . 

Ba.  Every  evil  ought  to  be  feared  ; 
RA.  Every  violent  passion  is  an  evil  i 
LIP.  Therefore  something  that  ought  to  be  feared 
is  a  violent  passion. 

BARALLOTS,  in  Church  History^  a  sect  of  here^. 
tics  at  Bologna  in  Italy,  who  had  all  things  in  common, 
even  their  wives  and  children.     Their  fiscility  in  com- 
plying with  all  manner  of  debauchery  made  them  get 
the  name  obedieniea\  **  compliere.** 

B ARANCA  D£  MALAMBO,  a  town  of  Terra  Firma 
in  America,  with  a  bisbop^s  see  and  a  good  haven.  It 
is  a  place  of  great  trade,  and  is  seated  on  the  river  Mag* 
daline.     W.  Long.  75.  30.  N.  Lat.  11.  10. 

B  ARANGI,  officers  among  the  Greeks  of  the  lower 
empire.  Cujas  calls  them  in  Latin  proteciores^  and 
others  give  them  the  name  of  aecurigeri.  It  was  their 
business  to  keep  the  keys. of  the  city  gates,  where  the 
emperor  resided. 

BARANWAHR,  a  town  of  Lower  Hungary,  in 
a  county  of  the  same  name,  taken  by  the  emperor  of 
Germany  from  the  Turks  in  1684.  It  is  seated  be- 
tween Boda  and  Belgrade,  in  £•  Long.  1 8.  5.  N.  Lat. 
46.  o. 

BARATHRUM,  in  antiquity,  a  deep  dark  pit  at 
Athens,  into  which  condemned  persons  were  cast  heady 
long.  It  had  sharp  spikes  at  the  top,  that  no  man 
might  escape  out ;  and  othttrs  at  the  bottom,  to  pierce 
and  torment  such  as  were  cast  in.  .  Its  depth  and  ca- 
paciousness made  it  to  be  applied  proverbially  to  a  co- 
vetous person :  to  a  glutton,  oalled  Barathro  by  the 
Romans  (Lucretius,  Horace)  \  and  Barathrum  in  the 
same  sense  (Horace)  j  and  for  a  common  prostitute 
(Plautus). 

BARATIERE,  Philip,  a  most  extraordinanr  in- 
stance of  the  early  and  rapid  exertion  of  mental  facul- 
ties. This  surprising  genius  was  the  son  of  Francis 
Baratier«,  minister  of  the  French  church  at  Schwobach 
near  Nuremberg,  where  he  was  born  Jan.  IQ.  1721- 
The  French  was  his  mother  tongue,  together  witb  some 
words  of  High  Dutch  \  but  by  meauH  of  his  father 
insensibly  talking  Latin  to  him,  it  became  as  familiar  to 
him  as  the  rest :  so  that,  without  knowing  the  rules  of 
grammar,  he  at  four  years  of  age  talked  French  to  his 
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Bcratiere,  mother,  Xatin  to  his  ftitheri  High  Datch  to  the  maid 
BMtt,  ^  or  neigbboaring  children  }  aad  all  this  without  mixing 
or  confounding  the  respective  languages.     About  the 
middle  of  his 'fifth  jear  he  acquired  Greek  in  like  man- 
ner^ so  that  in  15  months  he  perfectly  understood  all 
the  Greek  books  in  the  Old  and  New  Testament| 
which  he  readily  translated  into  Latin.     When  he  was 
five  years  and  eight  months  old,  he  entered  upon  He- 
brew ;  and  in  three  yeais  time  was  so  expert  in  the  He- 
brew text,  that  from  a  bible  without  points,  he  could 
give  the  sense  of  the  original  in  Latin  or  French  }  or 
translate  extempore  the  Latin  or  French  versions  into 
Hebrew,  almost  word  for  word  ;  and  had  all  the  He- 
brew psalms  by  heart.     He  composed  at  this  time  a 
dictionary  of  rare  and  difficult  Hebrew  words,  with 
critical  remarks  and  philological  observations,  in  about 
400  pages  in  4to ;  and,  about  his  tenth  year,  amused 
himself  for  twelve  months  with  the  Rabbinical  wri- 
ters.    With  these  he  intermixed  a  knowledge  of  the 
Cbaldaic,  Syriac,  and  Arabic  ^  and  acquired  a  taste 
for  divinity  and  ecclesiastical  antiquity,  by  studying 
the  Greek  fathers,  and  council?  of  the  first  four  ages 
of  the  church.     In  the  midst  of  these  occupations,  a 
pair  of  globes  coming  into  his  possession,  he  could  in 
8  or  10  days  time  resolve  all  the  problems  on  them  ^  and 
in  about  three  months,  in  Jan.'  1735,  devised  his  pro- 
ject for  the  discovery  of  the  longitude,  which  he  com- 
municated to  the  Koyal  Society  at  London  and  the 
Royal  Academy  of  Sciences  at  Berlin.     In  June  1731, 
he  was  matriculated  in  the  university  of  Altorf;  and  at 
the  close  of  the  year  1732,  he  was  presented  by  his  fa- 
ther at  the  meeting  of  the  reformed  churches  of  the 
circle  of  Franconia  $  who,  astonished  at  his  wonderful 
talents,  admitted  him  to  assist  in  the  deliberations  of 
the  synod  ^  and  to  preserve  the  memory  of  so  singular 
an  event,  it  was  ordered  to  be  registered  in  their  acts. 
In  1734,  the  margrave  of  Brandenburg  Anspach  grant- 
ed this  young  scholar  the  use  of  whatever  books  be 
wanted  from  the  Anspach  library,   together  with  a 
pension  of  50  florins,  which  he  enjoyed  three  years ) 
and  his  father  receiving  a  call  from  the  French  church 
at  Stetin  in  Pomerania,  young  Baratiere  was,  on  the 
journey,  admitted  master  of  arts,  with  universal  ap- 
plause, at  the  university  of  Hall :  at  Berlin  he  was  ho« 
noured  with  several  conversations  with  the  king  of  Prus- 
sia, and  was  received  into  the  Royal  Academy.     To- 
wards the  close  of  his  life  he  acquired  a  taste  for  me- 
dals, inscriptions,  and  antiquities  ^  metaphysical  inqui- 
ries, and  experimental  philosophy,  intervening  occasi- 
onally between  these  studies.    He  wrote  several  essays 
and  dissertations  ;  made  astronomical  remarks,  and  la- 
borions  calculations )  took  great  pains  toward  a  history 
of  the  heresies  of  the  anti-trinitarians,  and  of  the  30 
years  war  in  Germany :  his  last  publication,  which  ap- 
peared in  1 740,  was  on  the  succession  of  the  bishops  of 
Rome.     The  final  work  he  engaged  in,  and  for  which 
he  had  gathered  large  materials,  was  Inquiries  concern^ 
ing  the  Egyptian  Antiquities.   But  the  substance  of  this 
blazing  meteor  was  now  almost  exhausted:  he  was  al- 
ways weak  and  sickly  \  and  died  October  5.  1740,  aged 
19  years  8  months  and  16  days.    He  published  11  dif- 
ferent pieces,  and  left  29  manuscripts  on  various  sub- 
jects, the  contents  of  which  may  be  seen  in  his  life  writ- 
ten by  M.  Formev  professor  of  philosophy  at  Berlin. 
BARATZ,   {Turkish\  letters-patent  granted  by 


the  Turkish  emperors  to  the  Greek  patriarch,  bishops,   Bmit 
&c.  for  the  exercise  of  their  ecclesiastical  functions.       | 
This  Baratx  gives  the  bishops  fall  power  and  antbori-  J^^ 
ty  to  establish  and  depose  the  inferior  clergy,  and  all 
other  religious  persons }  to  grant  licenses  for  marriages, 
and  issue  out  divorces  ;  to  collect  the  revenues  belong- 
ing to  the  churches  v  to  receive  the  pious  legacies  be- 
queathed to  them  ;  in  short,  to  enjoy  all  the  privileges 
and  advantages  belonging  to  their  high  station ',  and 
all  this  (as  it  is  expressed  in  the  baratz  itself)  *'  ac- 
cording to  the  vain  and  idle  ceremonies  of  the  Chn^ 
•tians.** 

BARB,  or  Barbe,  a  horse  brought  from  Barbary. 
See  Equus,  Mammalia  Index. 

BARB  A,  in  Botany^  a  species  of  puhes^  or  down, 
with  which  the  surface  of  some  plants  is  covered.  The 
term  was  invented  by  Linnscus  \  and  by  its  application 
in  the  Species  Plantarumj  seems  to  signify  a  tuft  ot 
bunch  of  strong  hairs  terminating  the  leaves.  Mesem» 
ihyant/iemum  barbatum  furnishes  an  example. 

The  word  is  also  often  used  in  composition  with  some 
other,  to  form  the  trivial  names  of  several  plants,  as 
barbajovis^  barba  capree^  &c. 

BARB  AC  AN,  or  Barbican,  an  outer  defence  or 
fortification  to  a  city  or  castle,  used  especially  as  a 
fence  to  the  city  or  walls ;  also  an  aperture  made  in 
the  wall  of  a  fortress,  to  fire  through  upon  the  enemy. 
See  Castle. 

Barbacak  is  also  used  to  denote  a  fort  at  the  en- 
trance of  a  bridge,  or  the  outlet  of  a  city,  having  a 
double  wall  with  towers. 

B  ARB  ADOES,  the  most  easterly  of  all  the  Carib- 
bee  islands,  subject  to  Great  Britain,  and  according  to 
the  best  geographers,  lying  between  59^  50'  and  60°  i 
of  west  longitude,  and  between  12^  56'  and  13^  id'  of 
north  latitude.  It  lies  20  leagues  east  from  St  Vin- 
cent, which  may  be  seen  in  a  clear  day.  It  is  21  miles 
in  length  and  14  in  breadth  \  but  these  mensnratioos 
are  subject  to  so  many  uncertainties,  that  it  will  per- 
haps convey  a  more  adequate 'idea  of  this  island,  to 
tell  the  reader  that  in  reality  it  does  not  contain 
above  107,000  acres.  The  climate  is  hot,  but  not  on- 
wholesome,  the  heat  being  qualified  by  sea-breezes; 
and  a  temperate  regimen  renders  this  island  as  safe  to 
live  in  as  any  climate  south  of  Great  Britain ;  and, 
according  to  the  opinion  of  many,  as  even  Great  Bri- 
tain itself.  The  island  has  on  its  east  side  two  streams 
that  are  called  rivers,  and  in  the  middle  is  said  to  have 
a  bituminous  spring  which  sends  forth  a  liquor  like 
tar,  which  serves  for  the  same  uses  as  pitch  or  lamp- 
oil.  The  island  abounds  in  wells  of  good  water,  and 
has  several  reservoirs  for  rain-water.  Some  parts 
of  the  soil  are  said  to  be  hollowed  into  caves,  some  of 
them  capable  of  containing  300  people.  These  are 
imagined  to  have  been  the  lurking-places  of  runaway 
negroes,  but  may  as  probably  be  natural  excavations. 
The  woods  that  formerly  grew  upon  the  island  have 
been  all  cut  down,  and  the  ground  converted  into 
sugar  plantations.  When  those  plantations  were  first 
formed,  the  soil  was  prodigiously  fertile,  but  has  since 
been  worn  out,  insomuch,  that  about  the  year  1730, 
the  planters  were  obliged  to  raise  cattle  for  the  sake  of 
their  dung,  by  which  means  the  profit  of  their  planta- 
tions was  reduced  to  less  than  a  tenth  of  its  usual  value. 
Notwithstanding  the  smaHness  of  Barbadoes,  its  soil  is 
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different  $  being  in  some  places  sandy  and  ligfatt  in 
'  others  rich,  and  in  others  spongy  ;  bnt  all  of  it  is  cultt* 
▼ated  aocording  to  its  proper  nature,  so  that  the  island 
presents  to  the  eye  the  most  beautiful  appearance  that 
can  be  imagined.  Oranges  and  lemons  grow  in  Bar- 
hadoes  in  great  plenty,  and  in  their  ntmost  perfection. 
The  lemon  juice  here  has  a  peculiar  fragranoy.  The 
citrons  of  Barbadoes  afford  the  best  drams  and  sweet- 
meats of  any  in  the  world,  the  Barbadoes  ladies  excel- 
ling in  the  art  of  preserving  the  rind  of  the  citron 
frnit.  The  juice  of  the  limes,  or  dwarf-lemons,  is  the 
most  agreeable  souring  we  know,  and  great  quantities 
of  it  have  of  late  been  imported  into  Britain  and  Ire- 
land. The  pine  apple  is  also  a  native  of  Barbadoes, 
and  grows  there  to  much  greater  perfection  than  it  can 
be  made  to  do  in  Europe  by  any  artificial  means.  A 
vast  number  of  different  trees  peculiar  to  the  climate  are 
also  found  to  floarbh  in  Barbadoes  in  great  perfection  i 
each  as  the  aloe,  mangrove,  calabash,  cedar,  cotton, 
mastich,  &c.  Here  likewise  are  produced  some  sensi- 
tive plants,  with  a  good  deal  of  garden  stuff,  which  is 
common  in  other  places.  In  short,  a  native  of  the  finest, 
the  richest,  and  most  diversified  country  in  Europe,  can 
liardly  form  an  idea  of  the  variety  of  delicious  and  at 
the  same  time  nutritive  vegetable  productions  with 
which  this  island  abounds. 

When  Barbadoes  was  first  discovered  by  the  English, 
few  or  no  quadmpeds  were  found  upon  it,  except  hogs, 
which  had  been  left  there  by  the  Portuguese.  For  con- 
venience  of  carriage  to  the  sea  side,  some  of  the  planters 
at  first  procured  camels  ;  which  undoubtedly  would  in 
all  respects  have  been  preferable  to  horses  tor  their  sa« 
gar  and  other  works)  but  the  nature  of  the  climate 
disagreeing  with  that  animal,  it  was  found  impossible 
to  preserve  the  breed.  They  then  applied  for  horKS 
to  Old  and  New  England  :  firom  the  former  they  had 
those  that  were  fit  for  show  and  draughty  from  the 
latter  those  that  were  proper  for  mounting  their  mi- 
litia, and  for  the  saddle.  They  had  likewise  some  of 
an  inferior  breed  from  Curassoa,  and  other  settle- 
ments. They  are  reported  to  have  had  their  first 
breed  of  black  cattle  from  Bonavista  and  the  isle  of 
Mayo ;  they  now  breed  upon  the  island,  and  often 
do  the  work  of  horses.  Their  asses  are  very  ser- 
viceable in  carrying  burdens  to  and  from  the  ^anta- 
tions.  The  hogs  of  Barbadoes  are  finer  eating  than 
those  of  Britain,  but  the  few  sheep  they  have  are  not 
near  so  good.  They  likewise  have  goats,  which  when 
young  are  excellent  food.  Racoons  and  monkeys  are 
also  found  here  in  great  abundance.  A  variety  of  birds 
are  produced  in  Barbadoes,  of  which  the  humming 
bird  is  the  most  remarkable.  Wild  fowl  do  not  often 
frequent  this  island  :  but  sometimes  teal  are  found  near 
their  ponds.  A  bird  which  they  call  the  man  of  tror, 
is  said  to  meet  ships  at  20  leagues  from  land,  and  their 
return  is,  to  the  inhabitants,  a  sure  sign  of  the  arrival 
of  these  ships.  When  the  wind  blows  from  the  south 
and  sooth-west,  they  have  flocks  of  curlews,  plovers, 
snipes,  wild  pigeons,  and  wild  ducks.  The  wild  pi- 
geons are  very  fat  and  plentiful  at  such  seasons,  and 
rather  larger  than  those  of  England.  The  tame  pi* 
geons,  pullets,  ducks,  and  poultry  of  all  kinds,  that 
are  bred  at  Barbadoes,  have  also  a  fine  flavour,  and  are 
accounted  more  delicious  than  those  of  Europe.  Their 
rabbits  are  scarce  \  they  have  no  hares  3  and  if  they 
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have  deer  of  any  kind,  they  are  kept  as  curiosities.  Bnbsdoet. 
The  insects  of  Barbadoes  are  not  venomous,  nor  do  ei- 
ther their  snakes  or  scorpions  ever  sting.  The  mu- 
sketoes  are  troublesome,  and  bite,  hot  are  more  tole- 
rable in  Barbadoes  than  on  the  continent.  Various 
other  insects  are  found  on  the  island,  some  of  which 
are  troublesome,  but  in  no  greater  degree  than  those 
that  are  produced  by  every  warm  summer  in  England. 
Barbadoes  is  well  supplied  with  fish  }  and  some  caught 
in  the  sea  surrounding  it  are  almost  peculiar  to  itself^ 
such  as  the  parrot-fish,  snappers,  gray  cavallos,  terbums, 
and  coney^fish.  The  mullets,  lobsters,  and  crabs, 
caught  here  are  excellent  j  and  the  green  turtle  is  per- . 
haps  the  greatest  delicacy  that  ancient  or  modem  lux- 
ury can  boast  of.  At  Baibadoes  this  delicious  shell- 
fish seldom  sells  for  less  than  a  shilling  a  pound,  and 
often  for  more.  There  is  found  in  this  island  a  kind 
of  land  crab,  which  eats  herbs  wherever  it  can  find 
them,  and  shelters  itself  in  houses  and  hollows  of  trees. 
According  to  report,  they  are  a  shell-fish  of  passage ; 
for  in  March  they  travel  to  the  sea  in  great  numbers. 
See  Cancer. 

The  inhabitants  may  be  reduced  to  three  classes  j 
viz.  the  masters,  the  white  servants,  and  the  blacks. 
The  former  are  either  English,  Scots,  or  Irish :  hot 
the  great  encouragement  eiven  by  government  to  the 
l»eopling  this  and  other  West  Indian  islands,  induced 
some  Dutch,  French,  Portuguese,  and  Jews,  to  settle 
among  them  with  their  estates  ;  by  which,  after  a  cer- 
tain time,  they  acquire  the  rights  of  naturalization  in 
Great  Britain.  The  white  servants,  whether  by  cove- 
nant or  purchase,  lead  more  easy  lives  than  the  day- 
labonrers  in  England ;  and  when  they  come  to  he  over- 
seers, their  wages  and  other  allowances  are  considerable. 
As  to  the  treatment  of  the  negro  slaves  in  this  and 
the  other  islands,  that  falls  to  be  spoken  of  under  the 
articles  Negro,  Sjlave,  West-Indies  j  which  see. 
The  manners  of  the  white  inhabitants,  in  general,  are 
the  same  as  in  most  polite  towns  and  countries  in  Eu- 
rope. The  capital  of  the  islai^  is  called  Brit^^'Town  ; 
see  that  article. 

As  the  history  of  this  island  furnishes  no  very  remark- 
able events,  the  following  short  hints  concerning  it  may 
suflice. 

When  the  English,  some  time  after  the  year  1625, 
first  landed  here,  they  found  it  the  most  savage  and 
destitute  place  they  had  hitherto  visited.  It  had  not 
the  least  appearance  of  ever  having  been  peopled  even 
by  savages.  There  was  no  kind  of  beasts  of  pasture 
or  of  prey,  no  fruit,  no  herb,  no  root  fit  for  support- 
ing the  life  of  man.  Yet  as  the  climate  was  so  good, 
and  the  soil  appeared  fertile,  somfi  gentlemen  of  small 
fortune  in  England  resolved  to  become  adventurers 
thither.  The  trees  were  so  large,  and  of  a  wood  so 
hard  and  stubborn,  that  it  was  with  great  difficulty  they 
could  clear  as  much  ground  as  was  necessary  for  their 
subsistence.  By  unremitting  perseverance,  however, 
they  brought  it  to  yield  them  a  tolerable  support ;  and 
they  found  that  cotton  and  indigo  agreed  well  with 
the  soil  \  and  that  tobacco,  which  was  beginning  to 
come  into  repute  in  England,  answered  tolerably. 
These  prospects,  together  with  the  storm  between  the 
king  and  parliament,  which  was  beginning  to  break 
out  in  England,  induced  many  new  adventurers  to 
trmnsport  themselves  into  this  iuand*    And  whnt  b  ex- 

3  C  tremely 


BAR 


[     386     1 


BAR 


Barbadoes  tremely  remarkable,  so  great  was  the  incarease  of  people 
II  ,  HI  Barbadoes,  25  years  after  its  first  settlement,  that 
Batlnnotsa  [^  1650  it  Contained  more  than  50,000  whites,  and  a 
much  i^reater  numbef  of  negro  and  Indian  slaves.  The 
latter  they  acquired  by  means  not  at  all  to  their  ho- 
nour :  for  tluy  seized  upon  all  those  unhappy  men^ 
witliout  any  pretence,  in  the  neighbouriog  islands,  and 
carried  iheni  into  slavery  ^  a  practice  which  has  ren- 
dered the  Caribbee  Indians  irreconcilable  to  us  ever 
since.  They  had  begun  a  little  before  this  to  cultivate 
sugar,  which  soon  rendered  them  extremely  wealthy. 
The  number  of  slaves,  therefore,  was  still  augmented  ; 
and  in  1676  it  is  supposed  that  their  number  amount- 
ed to  100,000,  which,  together  with  50,000  whites, 
make  1 50,000  on  this  small  spot :  a  degree  of  popu- 
lation unknown  in  Holland,  in  China,  or  any  other 
part  of  the  world  most  renowned  for  numbers.  Their 
annual  exports,  in  sugar,  indigo,  ginger,  cotton,  and 
citron- water,  were  above  350,oooL  and  their  circula- 
ting cash  at  home  was  200,oooI.  Such  was  the  in- 
crease of  population,  trade,  and  wealth,  in  the  course 
of  50  years.  But  these  accounts  are  supposed  by  Mr 
Bryan  Edwards  to  be. greatly  exaggerated.  But  since 
that  time  tliis  island  has  been  much  on  the  decline.; 
whicb  is  to  be  attributed  partly  to  the  growth  of  the 
French  sugar  colonies,  and  partly  to  their  own  esta- 
blishments in  the  neighbouring  isles.  Their  numbers 
in  1 81 1  were  16,289  whites,  62,258  slaves,  and  3592 
firee  persons  of  colour.  The  official  value  of  the 
exports  iu  1810  was  271,5971.  and  of  the  imports 
^11,4001. 

Barbadoes- Tar f  a  mineral  fluid  of  the  nature  of 
the  thicker  fluid  bitumens,  of  ananseous  bitterish  taste, 
very  strong  and  disagreeable  smell,  found  in  many  parts 
of  America  trickling  down  the  sides  of  the  mooutains, 
and  sometimes  floating  on  the  surface  of  the  waters.  It 
has  been  greatly  recommended  in  coaghs  and  other  dis- 
orders of  the  breast  and  lungs. 

BARBARA,  among  logicians,  the  first  mode  of  the 
first  figure  of  syllogisms.  ^  syllogism  in  barbara  is  one 
whereof  all  the  propositions  are  universal  and  affirma- 
tive \  the  middle  term  being  the  subject  of  the  first 
proposition,  and  attribute  in  the  second* 

Examp,  Bar.  Every  wicked  man  is  miserable  ^ 
Ba.  All  tyrants  are  wicked  men  \ 
Ra.  Therefore  all  tyrants  are  miserable. 

BARBARIAN,  a  name  given  by  the  ancient 
Greeks  and  Romans  to  all  who  were  not  of  their  own 
country,  or  were  not  initiated  in  their  language,  man- 
ners, and  customs.  In  this  sense,  the  word  signified 
with  them  no  more  than  foreigner ;  not  signifying,  as 
among  us,  a  wild,  rode,  or  uncivilized  person. 

BARBARISM,  in  a  general  sense,  a  rudeness  of 
language  or  behaviour. 

Barbarism,  in  Grammary  an  offence  against  the 
pnrity  of  style  or  language  \  or  an  nDgrammatical  way 
of  speaking  or  writing,  contrary  to  the  true  idiom  of 
any  particular  language. 

BARBAROSSAy  Aruch,  and  Hatraoin,  two 
famous  corsairs,  the  sons  of  a  potter  in  the  isle  of  Les- 
bos \  who,-  turning  pirates,  carried  on  their  depreda- 
tions with  such  success  and  conduct,  that  they  were 
soon  possessed  of  X2  galleys  besides  smaller  vessels.  Of 
this  fleet  Anich  th»  elder  brothtr,  called  Barbaroua 
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from  the  redness  of  his  beard,  was  admiral,  and  Hay- 
radia  the  second  in  conunand  :  they  called  themselves 
theyrifii^j  of  the  «ra,  and  the  enenneMofaU  who  sailed 
upon* it;  and  their  names  became  terrible  from  the 
straits  of  Dardanelles  to  those  of  Gibraltar.  With  such 
a  power  they  wanted  an  establishment ;  and  the  oppor- 
tunity of  settling  themselves  offered  in  1516,  by  the 
inconsiderate  application  of  Eutenii  king  of  Algiers  to 
them  for  assistance  against  the  Spaniards.  Arocb,  kav« 
ing  his  brother  to  command  the  fleet,  carried  50CO 
men  to  Algiers,  where  he  was  received  as  their  deli- 
verer \  and  secretly  murdering  the  prince  he  came  to 
aid,  caused  himself  to  he  proclaimed  king  in  his  stead* 
To  this  usurpation  he  added  the  conqoevt  of  Treme* 
cen  \  when  his  exploits  and  piracies  induced  the  em- 
peror Charles  V.  to  furnish  the  marquis  de  Gomarez^ 
governor  of  Oran,  with  troops  to  suppress  bimj  by 
whom  he  was  defeated  and  killed  near  Trenecen.  His 
brother  Hayradin,  knows  also  by  the  name  of  Barhth 
fiotso,  assumed  the  sceptre  at  Algiers  with  the  same  abi- 
lities, and  with  better  fortune  ;  for  the  Spaniards,  soC. 
ficiently  employed  in  Europe,  giving  him  no  disturb- 
ance, be  regulated  the  interior  police  of  his  kingdom 
with  great  prudence,  carried  on  his  naval  operations 
with  vigour,  and  extended  his  conquests  on  the  contt- 
nent  of  Africa.  He  put  his  dominions  under  the  pro- 
tection of  tlie  Grand  Signior,  Solyman  the  Magnifi- 
cent 'y  and  obtained  the  command  of  the  Turkish  fleet. 
With  so  powerful  &  protector,  he  acquired  the  kingdom 
of  Tunis  in  a  manner  similar  to  that  by  which  his  bro- 
ther gained  Algiers.  Since  the  time  of  the  Barharossas, 
Algiers  has  been  understood  to  be  dependent  on  the 
Porte ;  but  this  dependence  is  now  little  more  than 
merely  nominal. 

BARBARUS,  Francis,  a  noble  Venetian,  was  a 
man  of  great  fame  in  the  15th  century,  not  only  fi»r 
learning,  but  likewise  for  a  skilful  address*  in  the  ma- 
nagement of  public  affairs.  He  is  author  of  a  hook  Dt 
Re  Uxorioy  and  some  speeches. 

Barbarus,  Hcrmohu9y  grandson  of  the  preceding, 
one  of  the  most  learned  men  in  the  15th  century.  The 
public  employments  he  was  intrusted  with  eariy,  did  not 
prevent  him  from  cultivating  polite  learning  with  great 
application.  As  he  was  very  skilful  in  the  Greek,  he 
undertook  the  most  difficult  translations,  and  began  with 
a  famous  paraphrase  upon  Aristotle.  He  then  attempt- 
ed Dioscorides,  whose  text  he  corrected,  gave  atramLu 
tion  of  him,  and  added  a  commentary.  But  of  all  his 
works,  there  is  none  which  lias  gained  him  so  much  re- 
putation as  that  which  he  made  upon  Pliny ;  he  cor- 
rected in  him  above  5000  passages,  and  occasionally  re- 
stored 300  in  Poroponius  Mela.  Pope  Innocent  VIII. 
to  whom  he  was  ambassador,  conferred  the  patriarchate 
of  Aquileia  upon  him.  He  was  so  imprudent  as  to  ac- 
cept of  it  without  waiting  for  the  consent  of  his  supe- 
riors \  though  he  could  not  be  ignorant  that  the  repub- 
lic of  Venice  had  made  laws  to  forbid  all  the  ministers 
they  sent  to  the  court  of  Rome  to  accept  any  benefice. 
His  superiors  were  inflexible  $  and  not  being  able  to 
gain  any  thing  upon  them  either  by  bis  flattery  or  his 
father^s  interest,  the  father  died  of  grief,  and  the  son 
soon  followed  him. 

Barbarus,  Daniel^  of  the  same  family  with  the 
preceding,  was  patriarch  of  Aquileia,  and  famous  fiir 
his  IcamiDg*  He  itaammbRstador  from  Veaice  toEog- 
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inn,  IabA  I  Md  was  one  of  the  &tbeT8  of  the  eooncil  of  IVent, 

ary.   where  be  acted  with  great  zeal  for  the  interest  of  the 

"""*^pope.      He  wrote*   i.  A  commentary  on  Vitmvios. 

2,  Catena  Crracorum  Patrum  in  qttinduaginta  Psaimos 

Latin^  Versa,     3.  La  Prattca  deUa  Perspectiva,     He 

died  in  1569,  at  41  years  of  age. 

B  ARB  ARY,  a  region  of  Africa,  iocloding  the  states 
of  A^iers^  Morocco^  Tripoii^  and  Tunis;  (see  those 
Articles).     This  country  contains  almost  the  whole  of 
%hat  the  Romans  possessed  of  the  continent  of  Africa, 
Xf      excepting  Egypt..     It  stretches  itself  in  length  from 
east  to  west,  beginning  at  the  sonthern  limits  of  Egypt^ 
to  the  straits  of  Gibraltar,  full  35  degrees  of  longi- 
tude ^  and  from  thence -to  Santa  Cruz,  the  utmost  west* 
Mm  eidge  of  it,  about  six  more,  in  all  41  degrees;  so 
that  the  utmost  length  of  Barbary  from  east  to  west  is 
coipputed  at  above  759  German  leagues.   On  the  sooth, 
indeed,  it  is  confined  within  much  narrower  bounds,  ex- 
tending no  farther  than  from  27  to  35J-  degrees  of  north 
latitude )  so  that  its  utmost  breadth,  firom  north  to  southi 
^oes  not  exceed  128  German  miles.     More  particular- 
ly, Barbary  begins  on  the  west  of  the  famed  Mount 
Adas,  called  by  the  Arabs  Ay  Duacal,  or  Al  Duacal^ 
enclosing  the  ancient  kingdoms  of  Suez  and  Dela,  now 
provinces  of  Morocco;  tbence  stretching  north-east- 
ward along  the  Atlantic  to  the  pillars  of  Hercules  at 
Cape  Finisterre,  then  along  the  coast  of  the  Mediter- 
ranean, it  is  at  last  boonded  by  tbe  city  of  Alexandria 
in  Egypt. 
^         Concerning  the  origin  of  the  name  Barbary^  there 
are  many  conjectures.     According  to  some,  the  Ro- 
mans, atter  they  had   conquered   this  large  country, 
gave  it  that  name  out  of  contempt  and  dislike  to  the 
barbarous  manners  of  tbe  natives,  according  to  their 
custom  of  calling  all  other  people  but  themselves  Bar^ 
bartons,     Marmol,  on  the  contrary,  derives  the  word 
Barbary  from  Berber^  a  name  which  the  Arabs  gave 
to  its  ancient  inhabitants,  and  which  they  retain  to 
this  day  in  many  parts  of  the  •country,  especially  along 
the  great  ridge  of  the  mountains  of  Atlas  ;  and  which 
name  was  given  them  on  jiecount  of  the  barrenness  of 
their  country.     According  to  Leo  Africanus,  the  name 
of  Barbary  was  given  by  the  Arabs  on  account  of  the 
strange   laneuage  of  the  natives,  which  appeared   to 
Ihem  more  like  a  murmur  or  grumbling  of  some  brute 
animals  than  articulate  sounds.     Others,  however,  de- 
rive it  from  tbe  Arabic  word  bar^  signifying  a  desert, 
twice  repeated  ;  which  was  given  by  one  Ifric^  or  A- 
Jricus^  a  king  of  Arabia,  from  whom  the  whole  conti* 
nent  of  Africa '  is  pretended  to  hgve  taken  its  name. 
According  to  them,  this  king  being  driven  out  of  his 
own  dominions,  and  closely   pursued   by  his  enemies, 
some  of  his  retinue  called  out  to  him  Bar^  Bar  ;  that 
is.  To  the  desert ,  To  the  desert ;  from  which  the  coun- 
try was  afterwards  called  Barbary. 
t  to       Among  the  Romans  this  country  was  divided  into 
^      the  provinces  of  Mauritania,  Africa  Propria,  &c.  and 
they  continued  absolute  masters  of  it  from  the  time  of 
Julius  Caesar  till  the  year  of  Christ  428.    At  that  time 
Bonifacius  the  Roman  governor   of  these   provinces, 
having  through  the  treachery  of  ^tius  been  forced  to 
rioi  revolt,  called  in  to  his  assistance  Genseric  king  of  the 
I  the  Vandals,  who  had  been  some  time  settled  in  Spain. 
^     The  terms  offered,  according  to  Procopius,  were,  that 
Genseric  should  have  two  thirds,  and  Bonifacius  one 
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thirds  of  Africai  provided  they  conld  maintain  them-  ilari>iry. 
selves  against  the  Roman  power;  and  to  accomplish  ^-i  ■  v  ^^ 
this  they  were  to  assist  each  other  to  the  utmost.— This 
proposal  was  instantly  complied  with  ;  and  Genseric  set 
sail  from  Spain  in  May  428,  with  an  army  of  80,000 
men,  according  to  some,  or  only  24,000  according  to 
others,  together  with  their  wives,  children,  and  all  their 
effects.  In  the  mean  time,  however,  the  empress  Pla- 
cidia  having  discovered  the  true  cause  of  Bonifactus*s 
revolt,  wrote  a  most  kind  and  obliging  letter  to  htm^  in 
which  she  assured  him  of  her  favonr  and  protection  for 
the  future,  exhorting  him  to  return  to  his  duty,  and  ex- 
ert his  usual  leal  for  the  welfare  of  the  empire,  by  dri- 
ving out  tbe  Barbarians  whom  the  malice  of  his  ene-' 
mies  had  obliged  him  to  call  in  for  his  own  safety  and 
preservation.  5 

Bonifacius  readily  complied  with  this  request,  and  Endea- 
t>ffered  the  Vandals  considerable  sums  if  they  would  ^<>""  "»- 
retire  out  of  Africa  and  return  to  Spain.     But  ^**n*©- to^^ermadc 
ric,  already  master  of  the  greatest  part  of  the  country,  them  to  le- 
first  returned  a  scoffing  answer,  and  then,  falling  unex-  lum. 
pectedly  on  him,  cut  most  of  his  men  to  pieces,  and 
obliged  Bonifacius  himself  to  fly  to  Hippo,  which  place 
he  invested  in  May  430.     The  siege  lasted  till  the 
month  of  July  the  following  year ;  when  the  Vandals 
were  forced,  by  a  famine  that  began  to  rage  in  their 
camp,  to  drop  the  enterprise,  and  retire.     Soon  after, 
Bonifacius  having  received   two   reinforcements,   one 
from  Rome,  and  the  other  under  the  conduct  of  the 
celebrated   Aspar,   from  Constantinople,   a  resolution 
was  taken  by  the  Roman  generals  to  offer  the  enemy        ^ 
battle.     The  Vandals  readily  accepting  the  challenge,  Romant 
a  bloody  engagement  ensued,  in  which  the  Romans  were  J«fe*ted  t^ 
utterly  defeated,  a  prodigious  number  of  them  taken,  Ji]|"**f'5ie 
and  the  rest  obliged  to  shelter  themselves  among  the  Vandals, 
rocks  and  mountains.      Aspar,   who  commanded  the 
eastern    troops,  escaped  with  difficulty  to  Constanti- 
nople,  and  Bonifacius  was  recalled  to  Italy.      Upon 
their  departure,  the  Vandals  overran  all  Africa,  com- 
mitting everywhere  the  most  terrible  ravages  \  which 
struck  the  inhabitants  of  Hippo  with  such  terror,  that 
they  abandoned  their  city,  which  was  first  plundered, 
and  then  set  on  fire  by  tbe  victorious  enemy  \  so  that 
Cirtba  and  Carthage  were  now  the  only  strong  places 
possessed  by  the  Romans.  ^ 

In  435,  Genseric,  probably  being  afraid  of  an  at- Peace  eoa- 
tack  by  the  united  forces  of  the  eastern  and  western  eluded  with 
empires,    concluded   a  peace  with    the  Romans,   who  jjf^  *"" 
yielded  to  him  part  of  Nomidia^  the  province  of  Pro- 
consularis,  and  likewise  By^ncene  \  for  which,  accord- 
ing to  Prosper,  he  was  to  pay  a  yearly  tribute  to  the 
emperor  of  the  east.     Genseric  delivered  up  his  son 
Hunneric  by  way  of  hostage  \  but  so  great  was  tbe  con- 
fidence which  the  Romans  placed  in  this  barbarian,  that 
some  time  after  they  sent  him  back  his  son.     Of  this 
they  soon  had  reason  to  repent  *,  for  in  439,  the  Ro- 
mans being  engaged  in  a  war  with  the  Goths  in  Gauf,        % 
Genseric  laid  hold  of  that  opportunity  to  seize  upon  the  Genteric's 
city  of  Carthage  ;  by  which  he  considerably  enlarged ^^^^''^T* 
his  African  dominions.     Valentinian^  the  Roman  em- 
peror, however,  maintained  as  long  as  he  lived  the  two 
Mauritanias,  with  Tripolitana,  Tingitana,  and  that  part 
of  Numidta  where  Cirtba  stood. 

On  the  taking  of  Carthage,  Genseric  made  it  the 
seat  of  his  empire  \  and  in  440  made  ai  descent  on  the 
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islaad  of  Sbily,  where  he  ravUged  the  op^n  country, 
9nd  even  laid  siege  to  Palermo*  Not  being  able,  how- 
ever, to  reduce  that  place,  he  soon  returned  to  Africa 
with  an  immense  booty  and  a  vast  number  of  captives. 
Being  now  become  formidable  to  both  empires,  Tbeo- 
dosius  emperor  of  the  east  resolved  to  assist  Valentiniaii 
against  so  powerful  an  enemy.  Accordingly,  he  fitted 
out  a  fleet  consisting  of  11 00  large  ships  ;  and  putting 
on  board  of  it  the  flower  of  his  army,  under  the  conduct 
of  Arcovinda»,  Ansilas,  and  Germanus,  he  ordered  them 
to  land  in  Africa,  and  joining  the  western  forces  there, 
to  drive  Genseric  out  of  the  countries  he  had  seized. 
But  Genseric  in  the  mean  time  pretending  a  desire  to 
be  reconciled  with  both  empires,  amused  the  Roman  ge- 
neral with  proposals  fur  peace,  till  the  season  for  action 
was  over }  and,  next  year,  Tbeodbsius  being  obliged  to 
recal  his  forces  to  oppose  the  Huns,  Valentinian  found 
it  necessary  to  conclude  a  peace  with  the  Vandals  }  and 
this  he  could  obtain  on  no  other  terms  than  yielding  to 
them  the  quiet  possession  of  the  countries  they  had 
seized. 

So  powerful  was  Genseric  now  become,  or  rather 
so  low  was  the  Roman  empire  by  this  time  reduced, 
that  in  455  he  took  and  plundered  the  city  of  Rome 
itself,  as  is  fully  related  under  the  article  Rome  j  and, 
after  his  return  to  Africa,  made  himself  master  of  the 
remaining  countries  held  by  the  Romans  in  that  part 
of  the  world.  Hereupon  Avitus,  who  had  succeeded 
Valentinian  in  the  empire,  despatched  ambassadors  to 
Genseric,  putting  him  in  mind  of  the  treaty  he  had 
concluded  with  the  empire  in  442^  and  threatening,  if 
he  did  not  observe  the  articles  at  that  time  agreed  up- 
on, to  make  war  upon  him  not  only  with  his  own  for- 
ces, but  with  those  of  his  allies  the  Vesigoths,  who 
were  ready  to  pass  over  into  Africa.  To  this  Genseric 
was  so  far  from  paying  any  regard,  that  he  immediate- 
ly put  to  sea  with  a  fleet  of  60  ships  \  but  being  at- 
tacked by  the  Roman  fleet  under  Ricimer,  he  was  ut- 
terly defeated,  and  forced  to  fly  back  into  Africa  :  he 
returned,  however,  soon  after  with  a  more  powerful 
fleet,  committing  great  ravages  on  the  coast  of  Italy  ; 
but  in  a  second  expedition  he  was  not  attended  with  so 
good  success  ^  the  Romans  falling  unexpectedly  upon 
his  men  while  busied  in  plundering  the  country,  put 
great  numbers  of  them  to  the  sword,  and  among  the 
rest  the  brother-in-law  of  Genseric  himself.  Not  con- 
tent with  this  small  advantage,  Majorianus,  at  that  time 
emperor,  resolved  to  pass  over  into  Africa,  and  attempt 
tlie  recovery  of  that  country.  For  this  purpose  he 
made  great  preparations  ;  but  his  fleet  being  surprised 
and  defeated  by  the  Vandals,  through  the  treachery,  it 
is  said,  of  some  of  his  commanders,  the  enterprise  mis- 
carried.   ^ 

Notwithstanding  this  misfortune,  however,  Majo- 
rianus  persisted  in  his  resolution  j  and  would  in  all  like- 
lihood have  accomplished  his  purpose,  bad  not  he  him- 
self been  murdered  soon  after  by  Ricimer.  After  his 
death,  Genseric  conunitted  what  ravages  he  pleased  in 
the  poor  remains  of  the  western  empire,  and  even  made 
descents  on  Peloponnesus  and  the  islands  belonging  to 
the  emperor  of  Constantinople.  To  revenge  this  afiront, 
Leo  made  vast  preparations  for  the  invasion  of  Africa, 
insomuch,  that,  according  to  Procopioe^  he  laid  out 
130,000  pounds  weight  of  gold  in  the  equipment  of  his 
army  and  navy.    The  forces  employed  on  this  occasion 
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were  sufllcient  {eft  expelling  the  Vandals,  bad  they  Baitii> 
been  much  more  powerful  than  they  were;  but  the ^ '  »  -^ 
command  being  given  to  Basiliacus,  a  covetous  and  am- 
bitious man,  the  fleet  was  utterly  defeated  through  his 
treachery,  and  all  the  vast  preparations  came  to  nothing. 
By  this  last  defeat  the  power  of  the  Vandals  in  Africa 
was  fully  established,  and  Genseric  made  himself  master 
of  Sicily,  as  well  as  of  all  the  other  islands  between 
Italy  and  Africa,  without  opposition  from  the  western 
emperors,  whose  power  was  entirely  taken  away  in  the 
year  476.  ^  ^  1% 

Thus  was  the  Vandalic  monarchy  in  Barbary  found- Kiasdia 
ed  by  Genseric,  between  the  years  428  and  468.    If  ^^^l^^ll? 
take  a  view  of  that  prince's  government  in  his  new  do-^  ^"^ 
minions,  it  presents  no  very  agreeable  prospect.  Being      13 
himself  an  absolute  barbarian  in  the  strictest  sense  of  tbeBaxlaDif 
word,  and  an  utter  stranger  to  every  useful  art,  he  did^^dtju. 
not  fail  to  show  his  own  prowess  by  the  destruction  ot^jj 
all  the  monuments  of  Roman  greatness  which  were  so 
numerous  in  the  country  he  had  conquered.     Accord- 
ingly, instead  of  improving  his  country,   he  laid  il 
waste,  by  demolishing  all  the  stately  structures  both 
public  and  private,  and  all  other  valuable  and  snmp*        # 
tuous  works  with  which  .those  proud  conquerors  had 
adorned  this  part  of  their  dominions.     80  th&t,  what- 
ever monuments  the  Romans  had  been  at  such  an  im* 
mense  expence  to  erect,  in  order  to  eterniate  their  own 
glory,  the  barbarous  Vandals  were  now  at  no  less  pains 
to  reduce  into  heaps  of  ruins.     Besides  this  kind  of 
devastations,  Genseric  made  his  dominions  a  scene  of 
blood  and    slaughter,    by  persecuting  the    orthodpx 
Christians  ;  being  himself,  as  well  as  most  of  his  coun- 
trymen,   a   zealous   Arian  ;    and   for   this    his    long 
reign  is  chiefly  remarkable.     He  died  in  477,  aAer  a 
reign  of  60  years :  and  was  succeeded  by  his  son  Hun- 
neric.  ,. 

The  new  king  proved  yet  a  greater  tyrant  than  bisfimBajii 
father,  persecuting  the  orthodox  with  the  utmost  fury  j  bloody  t^ 
and,  during  his  short  n^ign  of  seven  years  and  a  hdf,'*'^^ 
destroyed  more  of  them  than  Genseric  had  done  in  all      |f 
his  lifetime.    He  is  said  to  have  died  in  the  same  man-BkteniUt 
ner  as  the  heresiafch  Arius*^^  before  which  time  bis^cs^ 
flesh  had  been  rotting  upon  his  bones,  and  crawlicy  *  ^ 
with  worms,  so  that  he  looked  more  like  a  dead  car- 
case than  a  living  man.    Concerning  his  successors  Go- 
tamund,  Thrasamund,  and  Hilderic,  we  fiud  nothing  re- 
markable, except  that  tbey  sometimes  persecuted,  and 
sometimes  were  favourable  to,  the  orthodox  y  and  by  hit 
favour  for  them  the  last  king  was  ruined.     For,  having 
unadvisedly  published,  in  the  beginning  of  his  reign,  a 
manifesto,  wherein  he  repealed  all  the  acts  of  his  prede- 
cessors against  the  ortliodox,  a  rebellion  was  the  imme*      itf 
diate  consequence.    At  the  head  of  the  malcontents  wasUiUcnt 
one  Gilimer,  or  Cildemar,  a  prince  of  the  blood-royal, ^^.P^^^ 
who  by  degrees  became  so  powerful,  as  to  depose  Hilde-       *** 
ric  in  the  seventh  year  of  his  reign  ;  after  which  he 
caused  the  unhappy  monarch,  with  all  his  family,  to  be 
closely  confined,  and  was  himself  crowned  king  of  the 
Vandals  at  Carthage. 

Gilimer  proved  a  greater  tyrant  than  any  that  had 
gone  before  him.     He  not  only  cruelly  persecuted  the 
orthodox,  but  horribly  oppressed  all  the  rest,  so  that 
he  was  held  in  universal  abhorrence  and  detestation     ,.'7. 
when  the  Greek  emperor  Justinian  projected  an  in^^t^ionj^^,^ 
of  Afirica.     This  expedition  of  Justinian^s  is  said  tOA&ks; 

have 


BAR 


[    389    ] 


BAR 


uj.  Lave  been  occasioned  by  an  apparition  of  Letas  an 
^«^  African  bishop,  who  bad  been  murdered  some  time  be- 
fore, but  now  commanded  the  emperor  to  attempt  the 
reeoTery  of  Africa,  and  assured  him  of  success*  Ac- 
cordingly, this,  or  some  other  motive,  prevailed  upon 
Justinian  so  far,  that,  notwithstanding  his  being  at  that 
time  engaged  in  a  war  with  Persia,  he  sent  a  powerful 
fleet  and  army  to  Africa,  under  the  command  of  the  ce- 
lebrated general  Belisarius,  who  was  for  that  reason  re* 
called  from  Persia. 

So  much  was  Gilimer,  all  this  time,  taken  up  with 
bis  own  pleasures,  or  with  oppressing  his  subjects,  that 
he  knew  little  or  nothing  of  the  formidable  prepara- 
tions that  were  making  against  him.  On  the  arrival  of 
Belisarius,  however,  he  was  constrained  to  put  himself 
into  a  posture  of  defence*  The  management  of  his 
army  he  committed  to  his  two  brothers  Gundimer  and 
Gelamund,  who  accordingly  attacked  the  Romans  at 
the  head  of  a  numerous  force*  The  engagement  was 
\  long  and  bloody)  but  at  last  the  Vandals  were  defeated, 
I  the  and  the  two  princes  slain.  Gilimer,  grown  desperate 
^  at  this  news,  sallied  out  at  the  head  of  his  corps  de  re- 
serve, with  full  purpose  to  renew  the  attack  with  the 
utmost  vigour  j  but  by  bis  own  indiscretion  lost  a  fair 
opportunity  of  defeating  the  Romans.  For  no  sooner 
did  they  perceive  Gilimer  hastening  after  them  at  the 
head  ot  a  fresh  army,  than  they  betook  themselves  to 
flight  'y  and  the  greatest  part  were  dispersed  in  such  a 
manner,  that,  had  the  king  followed  them  close,  they 
mnst  have  been  totally  cut  off.  Instead  of  this,  how- 
ever, stumbling  unfortunately  00  the  body  of  one  of  bis 
slain  brothers,  the  sight  of  it  made  him  lose  all  thoughts 
about  the  enemy  j  and  instead  of  pursuing  them,  be 
spent  part  of  his  time  in  idle  lamentation,  and  part  in 
burying  the  corpse  with  suitable  pomp  and  dignity. 
By  this  means  Belisarius  had  an  opportunity  of  rallying 
his  men  ;  which  he  did  so  eflfectually,  that,  coming  un- 
expectedly upon  Gilimer,  he  easily  obtained  a  new  and 
^        complete  victory  over  him. 

This  defeat  was  followed  by  the  loss  of  Carthage, 
which  the  barbarians  had  been  at  no  pains  to  put  into 
a  posture  of  defence.  After  which  Gilimer,  having  in 
vain  endeavoured  to  obtain  assistance  from  the  Moors 
and  Goths,  was  obliged  torecal  his  brother  Tzason  from 
Sardinia.  The  meeting  between  the  two  brothers  was 
very  mournful  ^  but  they  soon  came  to  a  resolution  of 
making  one  desperate  attempt  to  regain  the  lost  king- 
dom, or  at  least  recover  their  captives  out  of  the  hands 
of  the  enemy.  The  consequence  of  this  resolution  was 
another  engagement,  in  which  Tzason  was  killed  with 
800  of  his  choicest  men,  while  the  Romans  lost  no 
more  than  50 )  after  which  Belisarius  moving  sudden- 
ly forward  at  the  head  of  all  his  army,  fell  upon  the 
camp  of  the  Vandals.  Tliis  Gilimer  was  no  sooner  ap- 
prised of,  than,  without  stayiug  to  give  any  more  orders 
to  the  rest  of  his  army,  he  fled  towards  Numidia  in  the 
utmost  consternation.  His  flight  was  not  immediately 
known  among  bis  troops ;  but  when  it  was,  such  an 
universal  confusion  ensued,  that  they  abandoned  their 
camp  to  the  Romans,  who  had  now  nothing  to  do  but 
plunder  it  y  and  not  content  with  this,  they  massacred 
all  the  men  found  in  it,  carrying  away  the  women  cap^ 
tives. 

Thus  a  total  end  was  pot  to  the  power  of  the  Van- 
dials  in  Barbary,  and  the  Romans  once  more  became 
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masters  of  this  country*     The  Vandal  inhaUtants  were    Barbary. 
permitted  to  remain  as  they  were,  on  condition  of  ex-  '-    » 
changinff  the  heresy  of  Arius  Jor  the  orthodox  faith* 
As  for  Gilimer,  he  fled  with  the  utmost  expedition  to 
Medamus,  a  town  situated  on  the  top  of  the  Pappuan 
mountain,   and  almost  inaccessible   by  reason   of  its 
height  and  ruggedness*     The  siege  of  this  place  waa 
committed  to  JPharas,  an  oflicer  of  great  experience, 
who- having  shut  up  all  avenues  to  the  town,  the  un-       21 
happy  Gilimer  was  reduced  to  the  greatest  straits  forGiWmer't 
want  of  provisions.     Pharas  being  soon  apprised  of  the^^^"** 
distress  he  was  in,  wrote  him  a  most  friendly  and  pa- 
thetic letter,  earnestly  exhorting  him  to  put  an  end  to 
the  distress  of  himself  and  his  friends  by  a  surrender. 
This  Gilimer  declined)  but  at  the  same  time  concluded 
his  answer  with  a  most  submissive  request,  that  Phara» 
would  so  far  pity  his  great  distress  as  to  send  him  a  loaf 
of  bread,  a  sponge,  and  a  lute.     This  strange  request 
greatly  surprised  Pharas  ^  but  at  last  it  was  explained 
by  the  messenger,  who  told  him  that  the  king  had  not 
tasted  any  baked  bread  since  his  arrival  on  that  moun- 
tain, and  earnestly  longed  to  eat  a  morsel  of  it  before 
he  died  :  the  sponge  he  wanted  to  allay  a  tumour  that 
was  fallen  on  one  of  his  eyes )  and  the  lute,  on  which 
he  had  learned  to  play,  was  to  assist  him  in  setting  some 
elegiac  verses  he  had  composed  on  the  subject  of  his 
misfortunes  to  a  suitable  tune*     At  this  mournful  re- 
port Pharas  could  not  refrain  from  tears,  and  imme- 
diately despatched  the  messengeir  with  the  things  be 
wanted* 

Gilimer  had  spent  near  three  winter  months  on  the 
summit  of  this  inhospitable  mountain,  his  misery  has- 
dening  him  still  more  against  the  thoughts  of  surren- 
dering, when  a  melancholy  scene  in  his  own  family  at 
once  reconciled  him  to  it.  This  was  a  bloody  struggle 
between  two  boys,  one  of  them  his  sisterV  son,  about 
a  flat  bit  of  dough,  laid  on  the  coals  j  which  the  one 
seized  upon^  burning  hot  as  it  was,  and  clapped  it  in- 
to his  mouth ;  but  the  other  by  dint  of  blows  forced  it 
out,  and  ate  it  from^  him.  This  quarrel,  which  might 
have  ended  fatally  had  not  Gilimer  interposed,  made  so 
deep  an  impression  upon  him,  that  he  immediately  des- 
patched a  me'ssenger  to  Pharas,  acquainting  him  that  he 
was  willing  to  surrender  himself  and  all  his  eflfects  upon 
the  conditions  he  had  ofiered,  as  soon  as  he  was  assured 
that  they  were  embraced  by  Belisarius.  Pharas  lost  no 
time  to  get  them  ratified  and  sent  back  to  him  ^  after 
which  he  was  conducted  to  Belisarius,  who  gave  him  » 
very  kind  reception.  Gilimer  was  afterwards  brought 
before  Justinian  in  gold  chains,  whom  he  besought  in  ^ 
the  most  submissive  manner  to  spare  his  Hfe.  This  was  Kindijr 
readily  granted  by  the  emperor  ^  who  also  allowed  him  arrested  by, 
handsome  yearly  pension  to  live  upon  as  a  private  gen-^^^*"**°^' 
tleman.  But  his  mind  and  heart  were  too  much  unset- 
tled and  broken  to  enjoy  the  sweets  of  a  private  state  ^ 
so  that  Gilimer,  oppressed  with  grief,  died  in  the  year 
534,  the  first  of  his  captivity,  and  five  years  after  he 
had  been  raised  to  the  throne*     . 

Barhary  being  thus  again  reduced  under  the  power 
of  the  Romans,  its  history  falls  to  be  taken  notice  of       2$ 
under  that  of  Rome.     In  the  caliphate  of  Omar,  thisBarbarr 
country  was  reduced  by  the  Saracentt,  as  we  have  al-*"*^"*^  *'* 
ready  related  under  the  article  Aaabia.     It  continued  ^^^""^ 
subject  to  the  caliphs  of  Arabia  and  Bagdad  till  the 
leign  of  Haxun  Al  Raschid,  who  having  appointed  I- 
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tiarbary.  bfabim  Cbn  Aglab  governor  of  the  western  parts  of 
bi9  empire,  that  prefect  took  the  opportunity,  first 
of  assuming  greater  powers  to  himself  than  bad  been 
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Principal  granted  by  the  caliph,  and  then  erecting  a  princi- 
^<^yof^^he  pality  altogether  independent  of  the  caliphs.  The 
race  of  Aglab  continued  to  enjoy  their  new  principa- 
lity peaceably  till  the  year  of  the  Hegira  297  or  298, 
during  which  time  tbey  made  several  descents  oti  tbe 
island  of  Sicily,  and  conquered  part  of  it^  About  this 
time,  however,  due  Obeidallab  rebelled  against  the 
house  of  Aglab,  and  assumed  the  title  of  caliph  of 
Kairtvan  (the  ancient  Cyrenei  and  residence  of  the 
Aglabite  princes).  To  give  the  greater  weight  to  his 
pretensions,  he  also  took  the  snmame  of  Al  Mohdi,  or 
Al  Mahedi,  the  dtrectot.  According  to  some,  also,  he 
pretended  to  be  descended  in  a  right  line  from  Ali  £bn 
Abu  Taleb,  and  Fatima  the  daughter  of  Mahomet ;  for 
which  reason,  say  they,  the  Arabs  called  him  and  his 
descendants  Fatemiiea.  He  likewise  encouraged  him- 
self and  his  followers  by  a  traditional  prophecy  of  Ma- 
homet, that  at  the  end  of  300  years  the  son  should  rise 
out  of  the  west.  Having  at  length  driven  the  Agla« 
BriTen  out  bites  into  Egypt,  where  they  became  known  by  the 
by  AJ  Moh-name  of  Magrebtans^  he  extended  his  dominions  in 
di  the  first  Africa  and  Sicily,  making  Kairwan  the  place  of  his 

faTk'*"     residence. 

^^f  In  the  300th  year  of  the  Hegira,  Habbasah,  one  of 

Hit  general  Al  Mohdi^s  generals,  overthrew  the  caliph  Al  Mokb- 
Habbatah  tader^s  forces  in  the  neiglibonrhood  of  Barca,  and 
iBTadei  made  himself  master  of  that  city.  After  which  he  re- 
^^  duced  Alexandria  itself  j  and  was  making  great  pro- 

gress in  the  conquest  of  the  whole  country,  when  Al 
Mokhtader  despatched  against  him  his  two  generals, 
^  Takin  and  Al  Kasem,  with  an  army  of  100,000  men. 

Habbasah  being  informed  that  the  caliph^s  troops  were 
in  motion,'*  advanced  at  the  head  of  his  army  to  give 
them  battle,  and  at  last  came  np  with  them  in  an  island 
called  by  tbe  Arabs  Ard  Al  Khamsifu  Here  he  at- 
tacked them  with  incredible  bravery,  notwithstanding 
their  force  was  much  superior  to  his  \  but  the  approach 
of  night  obliged  both  generals  to  sound  a  retreat.-^ 
The  action  therefore  was  by  no  means  decisive,  though 
extremely  bloody,  the  caliph^s  generals  having  lost 
20,000,  and  Habbasah  io,ooo.  Tbe  latter,  however, 
durst  not  renew  the  fight  next  morning  \  but  stole  off 
in  the  niglit|  and  returned  home,  so  that  Al  Mokhta- 
der in  effect  gained  a  victory.  In  the  30 2d  year  of 
the  Hegira,  boWever,  Habbasah  returned,  possessed 
himself  of  Alexandria  a  second  time,  defeated  a  body 
of  the  caliph^s  forces,  and  killed  7000  of  them  upon 
Al  dots  al-  ^^  ^P^^*  ^hat  further  progress  he  made  at  that 
•0  bit  ton  time  we  are  not  certainly  told  \  but  in  the  307th  year 
Abal  Ka-  of  the  Hegira,  Abul  Kasem,  son  to  the  Fatemite  ca- 
*^'"»  liph  Al  Mohdi,  again  entered  Kgypt  with  an  army  uf 

100,000  men.    At  first  he  met  with  extraordinary  suc- 
cess, and  overran  a  considerable  part  of  that  fine  coun- 
try.   He  made  himself  master  of  Alexandria,  Al  T9^- 
um,  Al  Baknasa,  and*  the  isle  of  Al  Ashmaryin,  pene- 
trating even  to  Al  Jizah,  where  the  caliph^s  army  Un- 
der the  command  of  Munes  was  posted  in  order  to  op- 
pose him.     In  this  country  he  found  meakis  to  main* 
whoisttt-  tain  himself  till  the  308th  year  pf  the  Hegira.     This 
terlyde-     y^^^r,   however,  he  was  entirely  defeated  by  Munes, 
feated  by     who  made  himself  maf<ter  of  all  his  baggage,  as  well  as 
Mttsea.       ^{  the  plunder  he  had  acquired)  and  this  blotv  oh* 


liged  bim  to  fiy  to  Kairwan  with  the  shattered  remains  Btriarr. 
of  his  army,  where  he  i^eniaiDed  without  making  any^"  ^^ 
further  attempt  on  Egypt. 

Al  Mohdi  reigned  24  years  \  and  was  succeeded  by 
his  son  Abul  Kasem  above  mentioned,  who  then  took 
the  surname  Al  Kayetn  Mohdi,  Dnrihg  his  reign  we 
read  of  nothing  remarkable,  except  the  revolt  of  one 
Yezid  £bn  Condat,  a  man  of  mean  extraction,  bat 
who,  having  beep  raised  to  tbe  dignity  of  chancellor, 
found  means  to  raise  such  a  strong  party,  that  the  caliph  RcmSm 
was  obliged  to  shut  himself  op  in  the  castle  of  Mohedia.of7iiii 
Yezid,  being  then  at  tbe  head  of  a  powerful  army, 
soon  reduced  the  capital  of  Kairwan,  tbe  cities  of  Al 
Rakkada  and  Tunis,  and  several  other  fortresses.  He 
was  no  less  successful  in  defeating  a  considerable  num- 
ber of  troops  which  Al  Kayem  had  raised  and  sent 
against  him  ;  after  which  he  closely  besieged  the  caliph 
himself  in  the  castle  where  he  had  shut  himself  up. 
The  siege  continued  seven  months ;  dunng  which  time 
the  place  was  reduced  to  such  straits,  that  the  caliph 
most  either  have  surrendered  it  or  been  starved,  when 
death  pot  an  end  to  his  anxiety  in  the  I2tfa  year  of  his 
reign,  and  the  334th  of  the  Hegira. 

A 1  Kayem  was  succeeded  by  his  son  Ishrtiael,  who  ]^  uu^ 
immediately  took  upon  himself  the  title  of  Al  Mansur.e^L 
This  caliph  thought  proper  to  conceal  the  death  of  his 
father  till  he  had  made  the  preparations  necessary  for 
reducing  the  rebels.  In  this  he  was  so  successful  that 
he  obliged  Yezid  to  raise  the  siege  of  Mobedia  the  same 
year )  and  in  the  following  gave  him  two  great  over- 
throws, obliging  him  to  shut  himself  up  in  the  fortress 
of  Kothama,  or  Cutama,  where  he  besieged  him  in  fats 
torn.  Yezid  defended  the  place  a  long  time  with  de- 
sperate bravery;  but  finding  the  garrison  at  last  obliged 
to  capitolate,  he  made  shift  to  escape  privately.  Al 
Mansur  immediately  despatched  a  body  offerees  m  pur- 
Suit  of  him }  who  overtook,  and  brought  him  back  in 
fetters  ;  but  not  till  after  a  vigorous  defence,  in  which 
Yezid  received  several  dangerous  wounds,  of  which  be 
died  in  prison.  After  his  death,  Al  Manstir  caused  bisDeaiof 
body  to  be  flayed,  and  his  skin  stuffed  and  exposed  to  lead, 
public  view.  Of  Al  Mansor^s  exploits  in  Sicily  an 
account  is  given  under  that  article.  Nothing  farther 
remarkable  happened  in  his  African  dominions ;  and 
he  died  after  a  reign  of  seven  years  and  16  days,  in  the 
341st  of  the  Hegira. 

Al  Mansur  was  succeeded  by  his  son  Abu  ZAxamin^y^^ 
Moad,  who  assumed  the  surname  of  Al  Moen  Ledinil-'ljs^tSS^ 
lah.  He  proved  a  very  warlike  prince,  and  maintained  ealipL 
a  bloody  contest  with  Abdalrahman,  caliph  of  Anda- 
lusia ;  for  a  particular  account  of  which  see  the  article 
Spaik.  In  the  347th  year  of  the  Hegira,  beginning 
March  25th,  958,  Al  Moez  sent  a  powerful  army  to  the 
western  extremity  of  Africa,  under  the  command  of 
Abul  Hasan  Jawhar,  one  of  his  slaves,  whom  he  had 
advanced  to  the ,  dignitv  of  vizir.  Jawhar  first  ad- 
vanced to  a  city  called  Ta?uirt^  which  he  besieged  for 
some  time  ineffectually.  From  thence  he  marched  to 
Fez,  and  made  proper  dispositions  for  attacking  that 
city.  But  finding  that  Ahmed  £bn  Beer,  the  emir 
bf  the  place,  was  resolved  to  defend  it  to  the  last,  he 
thought  proper  to  abandon  the  enterprise.  However, 
having  traversed  all  the  tract  between  that  capital  and 
the  Atlantic  ocean,  he  again  sat  down  before  Fez,  and 
took  it  by  storm  the  following  year. 

Bot 
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ry.        But   the  greatest   achievemeot   performed   by  thid 

slU.  caliph  was  his  coaqaest  of  Egypt,  and  the  removal  of 

""^  the  caliphate  to  that  country.    *ThL^  conquest,  though 

long  projected,   he  did  not  attempt  till  the  year  of  the 

;.     Hegira  358.     Having  then  made  all  necessary  prcpa« 

rations  for  it,  he  committed  the  care  of  that  expedition 

to  a  faitbliil  and  experienced  general  called  Giqfar^  or 

Jaqfari  but  in  tlie  mean  time,  this  enterprise  did  not 

divert  Al  Moez  from  the  care  of  his  other  conquests, 

particularly  thoie  of  Sicily  and  Sardinia :   to  tiie  last 

of  which  1ke  sailed  in  the  year  of  the  Hegira  361,  con*- 

tkioutg  a  whole  year  in  it,  and  leaving  the  care  of  his 

African  dooHnions  to  an   experienced   officer  named 

TusefBen  Zetru     He  sailed  thence  the  following  year 

for  Tripoli  in  Barbary,  where  he  had  not  staid  long 

before  be  receiwsd  the  agreeable  news  that  his  general 

'  had  made  himself  master  of  Alexandria.     He  lost  no 

time,   bttt  immediately  embarked   for  it,   leaving  the 

government  of  his  old  African  dominions  in  the  hands 

of  bta  tmsty  servant  Yusef  above  mentioned,^  and  arriv* 

ing  safely  at  that  poK  wa»  received  with  all  the  de* 

jis-  monstrations  of  joy.     Here  be  begam  to  lay  the  founda- 

"^^^tions  of  his  new  Egyptian  dynasty,  which  was  to  put  a 

™'   final  end  to  the  old  one  of  Kairwan  after  it  had  con- 

HQ.  tiaoed  about  6$  years* 

Al  Moez  preserved  all  his  old  dominions  ef  Kaiiv 
wan  OF  Aivica  Proper.  But  the  ainbition  or  advance 
of  tbe  governors  wham  he  appointed  suflSered  them  to 
rms  quickly  to  a  shainefiil  decay ;  particularly  the  new 
and  opulent  metropolis  of  Mohedia,  on  which  immense 
sums  had  beea  lavished,  as  well  as  labour  and  care,  so 
as  to  render  it  not  oniy  one  of  tbe  richest  and  state* 
liast,  hot  on«  of  the  strongest,  cities  in  the  world :  so 
that  we  may  truly  say,  the  wealth  and  splendour  of  this 
once  famed,  thougb  short*lived  state,  took  their  final 
leave  of  it  witii  the  departure  of  the  caliph  Al  Moez, 
seeing  the  whole  maritime  tract  from  the  Egyptian 
confines  to  the  straits  of  Gibraltar  hath  since  become 
the  nest  of  the  most  odious  piratical  crew  that  can  be 
imai^ined. 

Under  the  article  Algiers  we  have  given  a  short 
'  account  of  the  erection  of  a  new  kingdom  in  Barbary 
by  Texefien ;  which,  however,  is  there  no  farther  con- 
tinued than  is  necessary  for  the  proper  understanding 
the  history  of  that  country.  A  general  history  might 
here  be  given  of  the  whole  country  of  Barbnry  *,  but  aa 
that  would  necessarily  occasion  repetitions  under  the 
articles  Morocco,  Tripoli,  Tunis,  &c.^we  must  refer 
to  those  articles  for  the  historical  part,  as  well  as  for  an 
account  of  the  climate,  inliabitants,  &c. 

BARBATELLI,  Bernardino,  otherwise  called 
Poc^/<i,  a  painter  of  history ,  fruit,  animals,  and  flowers, 
was  bom  at  Florence  in  1542.  He  was  the  disciple  of 
Ridolfo  Ghirlandaio  at  Florence ;  from  whose  school 
be  went  to  Rome,  and  studied  there  with  such  uncom* 
mon  assiduity,  that  he  was  frequently  so  abstracted, 
and  so  absolutely  engrossed  by  the  objects  of  his  con- 
templations, as  to  forget  the  necessary  refreshments  of 
sleep  and  food.  He  was  excellent  for  painting  every 
species  of  animals,  fruity  or  flowers  \  and  in  those 
sabjects  not  only  imitated,  but  equalled  nature.  His 
tooch  was  free,  light  and  delicate,  and  the  colouring 
of  his  objects'  inexpressibly  true  j  and,  beside  his  roe« 
rit  in  this  most  osoal  style  of  painting,  the  histori- 
cal sobjectawhiakhedesigiicd  froiQ  moed  (ur  pvofaaa. 
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autborsi  were  iliuch  esteemed  and  admired.     He  died     Barbe 
in  1612.  R 

BARBE,  or  B^rb.     See  Barb.  Barbcrino. 

Barbk  in  the  military  art.  To  tire  in  barbe,  means 
to  fire  the  cannon  over  the  parapet,  instead  of  firing 
through  the  embrasures ;  in  which  case  the  parapet  must 
not  be  above  three  feet  and  a  half  high. 

Barbe,  or  Barde,  is  an  old  word,  denoting  tbe 
armour  of  the  horses  of  the  ancient  knights  and  soldiers, 
who  were  accoutred  at  all  points.  It  is  said  to  have 
been  an  armour  of  iron  and  leather,  wherewith  the 
neck,  breast,  and  shoulders  of  the  horse  were  covered. 

Barbe,  iSif,  a  town  of  Biscay  in  Mexico,  near  whick 
are  rich  silver  mines.  W.  Long.  109.  ^^m  N.  Lat. 
26.  o. 

BARBED,  in  a~  general  sense,  bearded  like  a  fish- 
hook set  with  barbs  y  also  shaved  or  trimmed. 

BjHMSD  and  Crested^  in  Het^aidry^  an  appellation 
given  to  the  combs  and  gills  of  a/  cuck,  when  parti- 
cularized for  being  of  a  different  tincture  from  the 
body. 

A  barbed  tro^s^  is  a  cross  the  extremities  whereof 
are  like  the  barbed  irons  used  for  striking  fish. 

BARBEL,  in  Ichthyology.     See  Ctprinus. 

BARBELICOTi^,  an  ancient  sect  of  Gnostics, 
spoken  of  by  Theodoret.  Their  doctrines  were  ab* 
surd,,  and  their  ceremonies  too  abominable  to  be  re« 
peated. 

BARBER,  one  who  makes  a  tiade  of  shaving  or 
trimming  the  beards  of  other   men  for  money.     An* 
ciently  a  lute  or  viol,  or  some  snch  musical  instrument, 
was  part  of  the  furniture  of  a  barber's  shop,  which  was 
used  then  to  be  frequented  by  persons  above  the  or- 
dinary level  of  the  people,  who  resorted  to  the  barber 
either  for  the  core  of  wounds,   or  to  undergo  some 
chirurgical  operation,  or  as  it  was  then  called,  to  he 
trimmed^  a  word  that  signified  either  shaving  or  cutting- 
and   curling   tbe   hair ;    these,   together  with    letting 
blood,  were  the  ancient  occupations  of  the  barber-snr* 
geon.     As  to  the  other  important  branch  of  surgery, . 
the  setting  of  fractured  limbs,  that  wa?  practised  by 
another  class  of  men  called  bone-setters^  of  whom  there - 
are  hardly  any  now  remaining;     The  musical  instru*- 
mcnts  in  his  shop  were  for  the  entertainment  of  wait- 
ing customers  ;  and  answered  the  end  of  a  newspaper, . 
with  which  at  this  day  those  wlio  wait  for  their  turn 
at  the  barber's  amuse  themselves.     For  the  origin  of. 
the  barber's  pole^  see  the  article  Appeixation. 

BARBER  INI,  Francis,  one  of  the  most  excellent 
poets  of  his  age,  was  bom  at  Barberino,  in  Tuscany, 
in  the  year  1 264.  As  hi^  mother  was  of  Florence,  be 
settled  in  that  city;  where  his  profession  of  the  law,, 
but  especially  the  beauty  of  his  poetry,  raised  him  a. 
very  considerable  character.  The  greatest  part  of  his 
works  are  lost;  but  that  which  is  entitled  the  Precepts 
ofLove^  which  is  a  moral  poem  calculated  to  instruct 
those  in  their  duty  who  have  a  regard  for  gloiy,  virtue, 
and  eternity,  has  had  a  better  fate.  It  was  published 
at  Rome,  adorned  with  beantiful  figures,  in  1640,  by« 
Frederic  Ubaldini :  he  prefixed  the  author's  life  ;  and 
as  there  are  in  the  poerp  many  words  which  are  grown, 
obsolete,  he  added  a  gbssary  to  explain  them,  which, 
illustrates  the  sense  by  the  authority  of  cotemporary. 
poets. 

BARBERINO,  a  town  of  Tuscany  in  Italy,  si- 
tuated- 
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Baibieri. 


DmriK^rino  ttmted  at  the  Foot  of  the  Apennine  mdantamSy  in  £• 
II        Long.  1 2.  25.  N.  Lat.  43.  40. 

^     BARBERRY.    Sec  Berberis,  Botany  JW«r. 

BARBESUL,  in  Ancient  Geography ^  a  town  and 
river  of  Baetica,  and  a  colony  in  the  resort  of  the 
Conventus  Gaditanua  in  Spain :  now  MorbeUa  in  Gra* 
nada. 

BARBET,  in  Natural  History^  a  name  given  by 
M.  Reaumur,  and  other  of  the  French  writers,  to  a 
peculiar  species  of  the  worms  which  feed  on  the  pnce* 
rons  or  aphides.    See  Aphis,  Entomology  Index* 

BAR  BETS,  the  name  of  the  inhabitants  of  several 
valleys  in  Piedmont,  particularly  those  of  Lucerne  An- 
grona,  Perusa,  and  St  Martin. 

BARBEYRAC,  John,  was  horn  at  Besiers  in 
]tower  Languedoc  in  1674.  He  was  made  professor 
of  law  and  history  at  Lausanne  in  1710  >  which  be  en- 
joyed for  seven  years,  and  during  that  time  was  three 
times  rector:  in  17 17,  he  was  professor  of  public  and 
private  law  at  Groningen.  He  translated  into  French 
the  two  celebrated  works  of  PuffendorflF,  his  Law  of 
Nature  and  Nations^  and  his  Duties  of  a  Man  and  a 
Citi9ien  ;  to  both  which  he  wrote  excellent  notes,  and 
to  the  former  an  introductorv  preface.  He  translated 
also  Grotius^s  treatise  De  Jure  Belli  ac  Pacts j  with 
large  and  excellent  notes  ^  and  several  of  Tillotson's 
sermons.  He  wrote  a  work  entitled  TraUi  de  Jeu, 
2  vols.  8vo. 

BARBEZIEUH,  a  town  of  France,  in  the  de- 
jiartment  of  Charente.     It  had  a  manufactory  of  linen ' 
cloth  \  and  contained  2740  inhabitants  in  1815.     W, 
Long.  o.  5.  N.  Lat.  45.  23. 

BARBICAN,  or  Barbacan.    See  Barbacan. 

BARBIERI,  Giovanni  Francesco,  otherwise 
called  Guercino  da  Cento^  an  eminent  historical  painter, 
was  born  at  Cento,  a  village  not  far  from  Bologna,  in 
1590.  At  first  he  was  the  disciple  of  Benedetto  Gen* 
nari ;  but  he  afterwards  studied  for  some  time  in  the 
school  of  the  Caracci,  though  he  did  not  adopt  the 
manner  of  that  famous  academy.  He  seemed  to  pre- 
fer the  style  of  Caravaggio  to  that  of  Guide  or  Alba- 
no,  imagining  it  impossible  to  imitate  natnre  truly, 
without  the  assistance  of  strong  lights  and  strong  sha- 
dows ;  and  from  that  principle,  his  light  was  admitted 
into  iiis  painting  room  from  above.  In  efiect,  by  the 
opposition  of  his  strong  lights  and  shadows,  he  gave 
such  force  to  his  pictures,  that  few,  except  those  of 
Caravaggio,  can  stand  near  them,  and  not  seem  feeble 
in  their  effect :  however,  that  manner  is  censured  as 
Dot  being  like  nature,  because  it  makes  objects  appear 
as  if  they  were  seen  by  candle-light,  or  by  the  bright- 
ness of  a  sun-beam,  which  alone  can  justify  the  deep- 
ness of  his  shadowing.  The  principal  attention  of  Guer- 
01  no  seems  to  have  been  fixed  on  arriving  at  perfec- 
tion in  colouring  ^  he  saw  the  astonishing  effects  pro- 
duced by  the  colouring  of  the  celebrated  Venetian 
roasters )  and  observed,  that  notwithstanding  any  im- 
perfections in  regard  to  grace,  correctness,  or  elegance, 
the  works  of  these  masters  were  the  objects  of  universal 
admiration.  From  which  observation,  he  seems  to 
have  devoted  his  whole*  study  to  excel  in  colouring  $  as 
if  he  were  convinced,  that  few  are  qualified  to  discern 
the  elevation  of  thought,  which  constitutes  the  excel- 
lence of  a  composition ;  few  may  be  touched  with  the 
^andeur  or  beauty  of  the  design,  or  perhaps  have  a  ca- 


pacity to  examine  even  the  correctness  of  any  part  of  a  BsriMri 
painting;  and  yet  every  eye,  and  even  every  imperfcct  0 
judge  of  a  picture,  may  be  sensibly  aflfected  by  the  ^Mudi, 
force  and  beauty  of  the  colouring.  His  taste  of  design ' 
was  natural,  easy,  and  often  grand,  but  without  any 
extraordinary  share  of  elevation,  correctness,  or  ele- 
gance. The  airs  of  bis  heads  often  want  dignity,  and 
bis  local  colours  want  truth.  However,  there  is  great 
union  and  harmcmy  in  his  colours,  although  hia  carna- 
tions are  not  very  fresh  j  and  in  all  his  woriu  there  is  a 
powerful  and  expressive  imitation  of  lifie,  which  will 
for  ever  render  them  estimable.  Towards  the  decline 
of  his  life,  he  observed  that  the  clearer  and  brighter 
style  of  Guido  and  Albano  had  attracted  the  admin- 
tion  of  all  Europe  }  and  therefore  he  altered  his  man- 
ner, even  against  his  own  judgment.  But  he  apologized 
for  that  conduct,  by  declaring,  that  in  his  former  time 
he  painted  for  fame,  and  to  please  the  judicions  j  and 
he  now  painted  to  please  the  Ignorant,  and  enrich  him- 
self. He  died  in  i666.^The  most  capital  performanoa 
of  Guercino,  is  the  history  of  8.  Petroailla,  which  ia 
considered  as  one  of  the  ornaments  of  St  Peter^s  at 
Rome. 

Barbieri,  Paoh  AntonWf  da  Cento,  painter  of 
still  life  and  animals,  was  the  brother  of  Gnercino,  and 
bom  at  Cento  in  1596.  He  chose  for  his  anbjects 
fruits,  flowers,  insects,  and  animals  $  which  he  painted 
after  nature  with  a  lively  tint  of  colour,  great  tender^ 
ness  of  pencil,  and  a  strong  character  of  troth  and  life. 
He  died  in  1640. 

BARBITOS,  or  Barbitok,  an  ancient  instniment 
of  music,  mounted  with  three,  others  say  seven,  strings; 
much  used  by  Sappho  and  Alcseus,  whence  it  is  idso 
denominated  Leshoum, 

BABBLES,  or  Barbs,  in  Farriery^  the  knots  01 
superfluous  flesh  that  grow  up  in  the  channels  of  a 
horse's  mouth;  that  is,  in  the  intervals  that  separate  the 
bars,  and  lie  under  the  tongue.  These,  which  are  also 
called  barbes^  obtain  in  hlack  cattle  as  well  as  hones, 
and  obstruct  their  eating.  For  the  core,  they  cast  the 
beast,  take  out  bis  tongue,  and  clip  off  the  barbies  with 
a  pair  of  scissars,  or  cut  them  with  a  sharp  knife ;  others 
choose  to  bum  them  off  with  a  hot  iron. 

BARBOUR,  John,  archdeacon  of  Aberdeen,  wu 
esteemed  an  excellent  poet  in  the  reign  of  David  IL  He 
wrote  the  history  of  Robert  the  Bruce,  in  a  heroie 
poem,  which  is  still  extant,  and  which  contains  many 
facts  and  anecdotes  omitted  by  other  historians.  The 
latest  edition  of  this  book  is 'that  of  Glasgow,  8vo, 
printed  in  the  year  1672.  It  is  entitled,  **  The  acts 
and  life  of  the  most  victorious  conqueror  Robert  Bruce 
king  of  Scotland  \  wherein  also  are  contained  the  mar- 
tial deeds  of  the  valiant  princes  Edward  Bruce,  Sir 
James  Dowglaas,  Earl  Thomas  Randel,  Walter  Stew- 
ard, and  sundry  others.**  In  one  passage,  he  calls  it  a 
romance  ;  but  that  word  was  then  of  good  reputation : 
every  body  knows  that  the  *  Romant  of  romants*  hat 
been  innocently  applied  to  true  history,  as  well  as  tbs 
*  Ballad  of  ballads'  to  a  sacred  song. 

BARBUDA,  one  of  the  British  Caribbee  islands, 
about  20  miles  long  and  Z2  broad.  It  is  low  land,  bat 
fruitful  and  pretty  populous.  The  inhabitants  employ 
themselves  in  husbandry,  and  find  always  a  ready  mar- 
ket for  their  com  and  cattle  in  the  sugar  islands.  Baiv 
hada  is  the  property  of  the  Codungton  fiunily,  li^bs 
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!«•  h%fe  greftt  nninben  of  negroes  here  as  well  as  in  Bar- 
^  badoes.  It  lies  in  W.  Long.  6x.  3.  N.  Lat.  x8.  5. 
"*^  BARCA,  a  large  country  of  Africa,  lying  on  (he 
coast  of  the  Mediterranean  sea,  between  the  kingdoms 
of  Egypt  and  Tripoli,  extending  itself  in  length  from 
east  to  west  from  the  39tb  to  the  46th  degree  of  east 
longitude,  and  in  breadth  from  north  to  south  about 
30  leagues,  as  is  generally  supposed.  It  is  for  the  most 
part,  especially  in  the  middle,  a  dry  sandy  desert :  on 
which  account  the  Arabs  call  it  Sahari  or  Ceyart 
Barka^  that  is,  the  desert  or  road  of  whirlwinds  or 
hurricanes.  It  labours  almost  everywhere  under  a 
mat  scarcity  of  watery  and  except  in  the  neighbour- 
hood of  towns  and  villages,  wliere  the  gronnd  produces 
some  small  quantities  of  grain,  such  as  millet  and  some 
maize,  the  rest  is  in  a  manner  quite  barren  and  un- 
caltivated,  or,  to  speak  more  properly,  unciiltivable : 
and  even  of  that  small  quantity  which  those  few  spots 
produce,  the  poor  inhabitants  are  obliged  to  exchange 
some  part  with  their  indigent  neighbours,  for  dates, 
sheep,  and  camels, 'which  they  stand  in  greater  need  of 
than  tbey,^  by  reason  of  their  great  scarcity  of  grass 
and  other  proper  food  \  for  want  of  which,  those  that 
are  brought  to  them  seldom  thrive  or  live  long.  In  this 
country  ^tood  the  famed  temple  of  Jupiter  Ammon  \ 
and  notwithstanding  the  pleasantness  of  the  spot  where 
it  stood,  this  part  of  the  country  is  said  to  have  been 
the  most  dangerous  of  any,  being  surrounded  with  such 
quick  and  burning  sands  as  are  very  detrimental  to  tra* 
vellers  ;  not  only  as  they  sink  under  their  feet,  but  be- 
ing light,  and  heated  by  the  rays  of  the  sun,  are  easily 
raised  by  every  breath  of  wind  \  which,  if  it  chance  to 
be  in  their  faces,  almost  burns  their  eyes  out,  and  stifles 
them  for  want  of  breath  \  or,  if  vehement,  often  over- 
whelms whole  caravans.  Against  this  temple  Camb^fies 
king  of  Persia  despatched  an  army  of  50,000  men. 
They  set  out  from  Thebes  in  Upper  E^jpt,  and  under 
the  conduct  of  propet*  guides  reached  the  city  of  Oasis 
seven  days  journey  from  that  place  :  but  what  was  their 
fate  afterwards  is  uncertain  ;  for  they  never  returned 
either  to  Egypt   or  to   their  own  country.     The  Am- 


strongest  drove  the  weakest  out  of  the  best  spots,  and  B.^rca, 
sent  them  to  wander  in  the  desert  parts,  where  they  live  Bm  celonn; 
in  the  most  miserable  manner,  their  country  hardly  af- 
fording one  single  necessary  of  life.  Hence  it  is  that 
they  are  said  to  be  the  ugliest  of  all  the  Arabs  :  x\^\t 
bodies  having  scarcely  any  thing  but  skin  and  bonr, 
their  faces  meagre,  with  fierce  ravenous  looks  \  their 
garb,  which  is  commonly  what  they  take  from  the  pas- 
sengers who  go  through  those  parts^  tattered  with  long 
wearing  ;  whilst  the  poorest  of  them  have  scarce  a  rag 
to  cover  their  nakedness.  They  are  most  expert  and 
resolute  robbers,  that  being  their  chief  employment 
and  livelihood  ;  but  the  travellers  in  these  parts  are  so 
few,  that  the  Barcans  are  often  necessitated  to  make 
distant  excursions  into  Numidia,  Libya,  and  other 
southern  countries.  Those  that  fall  into  their  hands 
are  made  to  drink  plenty  of  warm  milk :  then  they 
hang  them  up  by  the  feet,  and  shake  them,  in  order  to 
make  them  vomit  up  any  money  tliey  think  they  have 
swallowed  \  after  which,  they  strip  them  of  all  their 
clothes,  even  to  the  last  rag :  but  With  all  this  inhu- 
manity, tbey  commonly  spare  their  life,  which  is  more 
than  the  other  African  robbers  do.  Yet  notwithstand- 
ing every  artifice  they  can  use,  the  Barcans  are  so  poor, 
that  they  commonly  let,  pledge,  or  even  sell  their  chil- 
dren to  the  Sicilians  and  others  from  whom  they  have 
their  corn,  especially  before  they  set  out  on  any  long 
excursion.  ' 

BARCALON,  an  appellation  given  to  the  prime 
minister  of  the  king  of  Siam.  The  barcalon  has  in  his 
department  every  thinij  relating  to  commerce,  both  at 
home  and  abroad.  He  is  likewise  superintendant  of  the 
king^s  magazines. 

BARCELONA,  a  handsome,  rich,  and  strong  city 
of  Spain,  in  tHe  province  of  Catalonia,  of  which  it  is 
the  capital.  This  city  was  originally  founded  by  Ha- 
milcar  Barcas,  and  from  him  called  Barcino.  It  was 
reduced  by  the  Romans,  and  continued  subject  to  them 
till  the  kingdom  of  Spain  was  overrun  by  the  Goths 
and  Vandals,  and  afterwards  by  the  Saracens  and  Moors. 
In  the  beginning  of  the  9th  century,  Barcelona  was  in 


monians    informed   Herodotus,    that,   after  the   army ,    the  hands  of  the  Moors,   and  under  the  govertiment  of 


had  entered  the  sandy  desert  which  lies  beyond  Oasis* 
a  violent  wind  began  to  blow  from  the  sooth  at  the 
time  of  their  dinner,  and  raised  the  sand  to  such  a  de- 
gree, that  the  whole  army  was  overwhelmed  and  buried 
alive. 

Concerning  the  government  or  commerce  of  this 
country  we  know  nothing  certain.  Most  probably  the 
maritime  towns  are  under  the  protection  of  the  Porte  : 
but  whether  under  the  bashaw  of  Egypt  or  Tripoli,  or 
whether  they  have  formed  themselves  into  independent 
states  like  those  of  Algiers  and  Tunis,  we  cannot  say  ; 
only  we  are  told  that  the  inhabitants  of  the  maritime 
towns  are  more  civilized  than  those  that  dwell  in  the 
inland  parts.  The  first  profei^s  Mahometanism,  and 
have  imbibed  some  notions  of  humanity  and  justice  ^ 
whilst  the  latter,  who  have  neither  religion  nor  any 
sign  of  worship  among  them,  are  altogether  savage  and 
brutish.  They  are  a  sort  of  Arabs,  and  like  them  live 
entirely  upon  theft  and  plunder.  By  them  this  tract, 
which  before  was  a  continued  desert,  was  first  inhabited. 
At  their  first  coming  in,  they  settled  themselves  in  one 
of  the  best  places  of  the  country  $  but  as  tbey  multi- 
plied, and    bad  frequent  wars  with  one  another,   the 
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one  Zade.  This  governor  having  more  than  once  abu- 
sed the  clemency  of  Charlemagne,  at  last  irritated  Lewis 
king  of  Aquitain,  and  son  to  Charles,  to  such  a  degree, 
that  he  gave  orders  to  his  generals  to  invest  the  city, 
and  not  to  rise  from  before  it  till  they  had  put  Zade 
into  his  hand^.  The  Moor  made  a  most  obstinate  re- 
sistance, so  that  the  siege  lasted  many  months  :  at  last, 
finding  it  impossible  to  preserve  the  city  much  longer, 
and  being  destitute  of  all  hopes  of  relief,  l)e  determined, 
orratherwas  compelled  by  the  inhabitants,  to  go  to  the 
Christian  camp  and  implore  the  emperor^s  mercy  ;  but 
here  he  was  no  sooner  arrived  than  he  was  arrested  and 
sent  prisoner  to  Charlemagne,  who  condemned  him  to 
perpetual  banishment.  The  people  gaining  nothing  by 
this  expedient,  continued  to  hold  out  for  six  weeks 
longer,  when  the  king  of  Aquitain  himself  took  the 
command  of  the  siege.  To  him  they  made  a  proposal, 
that  if  he  would  allow  them  to  march  out  and  go 
where  they  pleased,  they  would  surrender  the  place. 
Lewis  having  agreed  to  this,  made  his  public  entry  in- 
to Barcelona,  where  he  formed  a  design  of  extending 
his  father's  dominions  as  far  as  the  Ebro ;  but  being 
recalled  before  he  could  put  his  design  in  execution, 
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Burcelona.  b®  appointed  dne  Ben  count  of  Barcelonft*    The  cit j 
'      W      ■'  continued  subject  to  him  and  his  successors,  who  still 
enjoyed  the  title  of  counts  of  Barcelona^  from  the  year 
802  to  113T  ^  during  which  time  we  find  nothing  re« 
markable,  except  that  the  city  was  once  taken  by  the 
Moors,  but  soon  after  retaken    by  the   assistance   of 
Lewis  IV.  king  of  France.     In  IJ31  it  was  united  to 
tie  cj*own  of  Arragon  by  the  marriage  of  Don  Ray- 
mond V.  count  of  Barcelona  with  the  daughter  of  Don 
Bamiro  the  nionk^    klcg  of  Arragon.      In   1465  the 
Cataionians  revolted  against  Don  Juan  II.  king  of  Ar- 
ragon, out  of  hatred  to  his  queen  Donna  Juanna  ^  the 
consequence  of  which  was,  that  Barcelona  was  besieged 
by  that  monarch  in  1471.     Various  efforts  were  made 
by  Lewis  XI.  of  France  and  the  duke  of  Lorraiu  in 
order  to  raise  the  siege,  but  without  effect.     Things 
at  length  were  brought  to  the  utmost  extremity,  when 
the  king  offered  to  pardon  them  all,  without  the  small- 
est punishment  either  in  person  or  property,  provided 
they   would  submit :    but  these    terms   they  rejected, 
chiefly  through  the   influence  of  the  count  de  Pailhars, 
who  had  been   pardoned  the  year  before.  *"  The  army, 
on  the  other  hand,  was  very  earnest  on  being  led  on  to 
the  assault,  in  hopes  of  plunder.     The  king,  however, 
wrote  a  letter  to  the  citizens,  dated  the  6th  of  Octo- 
ber, in  terms  as  affectionate  as  if  he  had  been  writing 
to  his  children,  bewailing  the  miseries  they  had  brought 
on  themselves,  and  concluding  with  a  protestation  that 
they,  and  not  he,  must   be  answerable  for  the  conse- 
quences.    Upon  this,  at  the  persuasion  of  a  priest  who 
had  a  reputation  for  sanctity,  they  sent  deputies  to  the 
king,  and  made  a  capitulation  on  the  17th  of  the  same 
month.      In    this   the    king   acknowledged  they  had 
taken  up  arms  on  just  motives;  and  forgave  every  body 
except  Pailhars,  who  was,  however,  suffered  to  escape. 
On  the  22d  of  October  the  king  made  his  entry  into 
the  city,  and  confirmed  all  their  ancient  privileges.    In 
1697,    Barcelona  was  taken  by  the  French,   after  a 
bloody  siege  of  52  days;  and  the  loss  of  this  city  had 
a  considerable  effect  in  disposing  the  Spaniards  to  agree 
to  the  treaty  of  Ryswick.     In  Queen  Anne's  time  it 
was  taken  by  the  allies  under  the  earl  of  Peterborough. 
In  1808  it  was  surprised  by  a  body  of  French  troops  un- 
der General  Duhesme,  and  continued  in  their  possession 
till  1 814.     It  contains  io,2oo  houses,  and  111,500  in- 
habitants, including  the  contiguous  townof  Barcelonetta. 
Barcelona  is  situated  by  the  sea-side,  of  a  form  be- 
tween a  square  and  an  oval.     It  is  surrounded  with  a 
good  brick  wall,  round  which  is  another,  with  14  ba- 
stions, horn-works,  ramparts,   and  ditches;   the  ram- 
parts are  high,   broad,   and  spacious,   insomuch  that 
100  coaches  may  be  seen  every  evening  driving  thereon 
for  pleasure.     The  city  is  divided  into  two  parts,  the 
Old  and  the  New,  which  are  separated  from  each  other 
by  a  wall  and  a  large  ditch ;  the  streets  are  handsome^ 
well  paved  with  large  stones,  wide,  and  very  clean.     It 
is  the  residence  of  a  viceroy,  is  a  bishop's  see,  has  a 
fine  university,  a  mint,  a  good  port,  and  is  adorned 
with  handsome  buildings.     Here  is  a  court  of  inquisi- 
tion, which  the  inhabitants  look  upon  as  an  advantage. 
The  remarkable  buildings  are  the  cathedral,  which  is 
large,  handsome,  and  adorned  with  two  high  towers, 
the  church  of  the  Virgin  Mary,  the  palace  of  the-i>ishop, 
that  of  the  inquisition,  and  several  religious  houses ; 
add  to  these  the  palace  of  the  viceroy)  the  arsenal, 
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which  coDtatns  trms  for  1000  men;  the  exchange,  B«ctlm 
where  the  merchants  meet;  the  tersana,  where  they  | 
bnild  the  galleys ;  and  the  palace  where  the  nobility  Bvcia^ 
of  the  country  meet,  called  La  Casa  de  la  Drputalum^ 
This  laat  is  built  with  fiife  large  freestone,  and  adorn- 
ed with  colnrons  of  marble :  there  is  in  it  a  large  hall, 
with  a  gilt  ceiling  and  a  handsome  portico,  wherein 
persons  may  either  walk  or  sit ;  the  hall  is  adorned 
with  the  portraits  of  all  the  counts  of  Barcelona* 
Inhere  are  several  fine  squares,  particularly  that  of  Si 
Michael,  into  which  all  the  great  afreets  ran.  The 
port  is  wide,  spacious,  deep,  and  safe ;  defended  on. 
the  one  side  by  a  great  mole,  and  on  the  other  shelter* 
ed  from  the  west  wind  by  two  moantains  that  advance 
into  the  sea,  and  form  a  kind  of  premontery  :  the  nole 
is  750  paces  long,  with  a  quay,  at  the  end  of  which 
is  a  light- house  and  a  small  fort.  One  of  the  moan- 
tains,  called  Mount  Joy^  is  very  high,  and  rises  in  the 
middle  of  the  plain  near  the  city :  it  is  covered  with 
gardens,  vineyards,  groves  of  trees,  and  has  a  strong 
fort  for  the  defence  of  the  city.  This  mountain,  being 
a  rock,  yields  an  inexhaustible  quarry  of  fine  hard  free- 
stone. Barcelona  is  a  place  of  great  trade,  on  acconnl 
of  the  conveniency  of  its  harbour.  Since  the  trade 
with  Mexico  has  been  thrown  open,  the  commerce  of 
this  port  has  increased  surprisingly.  Before  the  late 
revolution  its  trade  inward  and  outward  was  computed 
at  1,750,000!.  Sterling.  The  number  of  vessels  that 
entered  the  harbour  in  1803,  was  1333.  The  women 
are  well  shaped,  and  as  handsome  as  any  in  Spain  \ 
they  are  brisk  and  lively  in  their  conversation,  and  more 
free  and  unrestrained  tn  their  behaviour  than  in  othei 
parts  of  Spain.     £.  Long.  2.  5.  N.  Lat  41..  26. 

BARCELONETTE,  a  town  of  France,  in  the 
department  of  the  Lower  Alps,  formerly  in  the  go- 
vernment of  Dauphiny,  and  capital  of  the  valley  of 
its  own  name.  It  belonged  to  the  duke  of  Savoy,  and 
was  ceded  to  France  by  the  treaty  of  Utrecht  in  1712* 
£.  Long.  6.  40.  N.  Lat.  44.  26. 

BARCELOR,  a  town  of  Asia,  in  the  East  Indies, 
on  the  coast  of  Malabar.  It  is  supposed  to  be  the  an- 
cient Barace,  and  has  a  considerable  trade  in  pepper. 
E.  Lon^.  74.  15.  N»  Lat.  13.  45. 

BARCELOS,  a  town  of  Portugal,  with  the  title 
of  a  di^chy.  It  is  seated  on  the  river  Cavado,  ovei 
which  there  is  a  handsome  bridge.  W.  Long.  7.  o» 
N.  Lat.  41.  20. 

B ARC! NO,  in  Ancient  Geography ^  a  town  of  the 
Tarraconensis  in  Spain,  and  capital  of  the  LaletanL 
Now  Barcelona.     See  that  article. 

BARCLAY,  Alexander,  a  learned  monk  in  the 
reign  of  Henry- VIII.  Where  he  was  born,  though 
of  no  great  importance,  was  nevertheless  a  matter  of 
virulent  contention  among  his  former  biographers* 
Bale,  who  was  his  cetemporary,  is  of  opinion  he  was 
born  in  Somersetshire.  There  is  indeed  a  village  of 
his  name,  and  a  numerous  family,  in  that  county.  Pits 
thinks  he  was  bom  in  Devonshire.  Mackenzie  is  po- 
sitive he  was  a  Scotchman  >  hot  without  prooi^  unless 
we  admit  as  such  his  name  Alexander,  He  was,  how- 
ever, educated  in  Oriel-college,  Oxford.  After  leaving 
the  university  he  went  abroad,  and  continoed  some 
time  in  France,  Italy,  and  Germany,  where  he  ac- 
quired a  competent  knowledge  of  the  languages  of  those 
countries,  as  appears  firom  several  translations  of  books, 
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ay.   which  he  afterwards  published.    On  his  return  to  Eng-  an  author,  for  he  had  published  "  A  Commentary  up* 

""-"^  hind,  he  was  made  chaplain  to  his  patron  the  bishop  on  the  Thebais  of  Statius,'*  and  a  Latin  poem  on  the 

of  Tjne,  who  likewise  appointed  him  a  priest  of  St  coronation  of  King  James,  and  the  first  part  of  £«• 

Mary,  at  the  college  of  Ottery  in  Devonshire,  found*  phormio^  1603.     He  returned  to  France  with  bis  fa- 

ed  by  Grandison  bishop  of  Exeter*     After  the  death  tber  \  and  after  his  father^s  death  went  to  Paris,  and 


Barclay. 


of  his  patron,  he  became  a  Benedictine  monk  of  Ely. 
On  the  dissolution  of  that  monastery,  he  first  obtained 
the  vicara^  of  St  Matthew  at  tVokey  in  Somerset* 
abire^  and,  in  15499  being  then  doctor  of  divinity, 
was  presented  to  the  vicara^  of  Much  Badew  in  Es- 
sex. In  1552,  he  was  appointed  rector  of  All  hallows, 
liombard-street,  which  be  lived  to  enjoy  but  a  very 
abort  time.  He  died  at  Croydon  in  Surry  in  June 
1552.  He  is  generally  allowed  to  have  improved  the 
English  language,  aod  to  have  been  one  of  the  politest 
writers  of  his  time.  He  composed  several  original 
works ;  but  was  chiefly  remarkable  for  his  translations 
from  the  Latin,  Italian,  French,  and  German  langua- 
ges. His  version  from  Sallust  of  the  war  of  Jugurtba  is 
accarate,  and  not  without  elegance.  His  lives  of  seve- 
ral saints,  in  heroic  verse,  are  still  unpublished.  His 
Stultifera  navis^  or  The  ship  ofjwds^  is  the  most  singu- 
lar of  his  performances.  It  was  printed  by  Richard 
Pynson  at  I«ondon,  1509,  in  folio  \  and  contains  a  va- 
riety of  wooden  plates,  which  are  worthy  the  inspection 
of  the  curious. 

Barclay,  WiiUam^  a  learned  civilian,  was  bom 
in  Aberdeenshire  in  the  year  1541.  He  spent  the 
early  part  of  his  life,  and  much  of  his  fortune,  at  the 
court  of  Mary  queen  of  Scots,  from  whose  favour  he 
liad  reason  to  expect  preferment.  In  1573  be  went 
over  to  France,  and  at  Bourges  commenced  student  of 
civil  law  under  the  famous  Cujacius.  He  continued 
some  years  in  that  seminary,  where  he  took  a  doctor's 
degree  ^  and  was  soon  after  appointed  professor  of  civil 
law  in  the  university  of  Pont  ^  Mousson,  then  first 
founded  by  the  duke  of  Lorrain.  That  prince  after- 
wards made  him  counsellor  of  state  and  master  of  re- 
quests. Barclay,  in  the  year  1581,  married  Ann  de 
Mallaville,  a  French  lady,  by  whom  he  had  a  son,  who 
^came  a  celebrated  author,  and  of  whom  the  reader 
will  find  an  account  in  the  next  article.  This  youth 
the  Jesuits  would  gladly  have  received  into  their  so« 
•ciety.  His  father  refused  his  consent,  and  for  that 
reason  these  disciples  of  Jesus  soon  contrived  to  ruin 
him  with  the  duke  his  patron.  Barclay  now  embark- 
ed for  Britain,  where  King  James  I.  offered  him  a  con- 
siderable preferment,  provided  he  would  become  a 
member  of  the  church  of  England  :  but  not  choosing 
to  comply,  he  returned  to  France  in  1604 ;  and,  soon 
ailer  his  arrival,  was  appointed  professor  of  civil  law 
in  the  university  of  Angers,  where  he  died  the  year 
following,  and  was  buried  in  the  Franciscan  church. 
He  was  esteemed  a  learned  civilian  \  and  wrote  elabo- 
rately in  defence  of  the  divine  right  ol  kings,  in  an- 
awer  to  Buchanan  and  others.  The  titles  of  his  works 
I.  De  regno  et  regah potentate ^  &c.     2.  Commen* 


are 


i€nius  in  tit.  pandectarum  de  rebus  creditis^  et  dejure^ 
jurando.  3.  De  potestate  papae^  &c.  4.  Frimitia  in 
pitam  Agrtcola, 

Barci^at,  John^  son  of  the  former,  was,  as  we 
have  above  mentioned,  so  great  a  favourite  of  the  Je- 
suits, that  they  -used  all  their  efforts  to  engage  him  in 
tlieir  society.  His  father  wcmld  not  consent,  and  car- 
ried his  son  with  him  into  England,  who  was  already 


soon  after  came  back,  to  London :  he  was  there  in 
1606.  He  published  "  The  History  of  the  Gunpow- 
der Plot,*'  a  pamphlet  of  six  leaves,  printed  at  Am- 
sterdam. He  published  at  London  in  1610  *'  An  A- 
pology  for  the  Euphormio,''  and  his  father's  treatise 
De  potestate  papte.  And  at  Paris,  1612,  he  published 
a  book  entitled  Pietas^  in  answer  to  CaVdinal  Bellar- 
min,  who  had  written  against  William  Barclay's  book 
concerning  the  power  of  the  Pope.  Two  years  after 
he  published  Icon  Animorum.  He  was  invited  to 
Rome  by  Pope  Paul  V.  and  received  a  great  deal  of 
civility  from  Cardinal  Bellarmin,  though  he  had  writ- 
ten against  him.  He  died  at  Rome  in  16 21,  while 
his  Argents  was  printing  at  Paris.  This  celebrated 
work  has  since  gone  through  a  great  number  of  edi- 
tions, and  has  been  translated  into  most  languages. 
M.  de  Peiresc,  who  had  the  care  of  the  first  edition, 
caused  the  effigies  of  the  author  to  be  placed  before  the 
book^  and  the  following  distich,  written  by  Grotius, 
was  put  under  it : 

Gente  Caiedonius^  Gallus  natalibus^  hit  est^ 
Romam  Romano  qui  docet  ore  hqui. 

Barclay,  Robert^  one  of  the  most  eminent  among 
the  Quakers,  the  son  of  Colonel  David  Barclay,  de- 
scended of  the  ancient  family  of  Barclays,  was  born  at 
Edinburgh  in  1648.  He  was  educated  under  an  uncle 
at  Paris,  where  the  Papists  used  all  their  efforts  to  draw 
him  over  to  their  religion.  He  joined  the  Quakers  in 
1669,  ^"^  distinguished  himself  by  his  zeal  and  abili- 
ties in  defence  of  their  doctrines.  In  1676  he  pub- 
lished in  Latin  at  Amsterdam  his  "  Apology  for  the 
Quakers  j"  which  is  the  most  celebrated  of  his  works, 
and  esteemed  the  standard  of  the  doctrine  of  the  Qua- 
kers. The  Theses  Theoiogicee^  which  were  the  foun- 
dation of  this  work,  and  addressed  to  the  clergy  of 
what  sort  soever,  were  published  before  the  writing  of 
the  Apology^  and  printed  in  Latin,  French,  High- 
Dutch,  Low  Dutch,  and  English.  The  dedication  of 
his  Apology  to  King  Charles  II.  is  very  remarkable 
for  the  uncommon  frankness  and  simplicity  with  which 
it  is  written.  Amongst  many  other  extraordinary  pas- 
sages, we  meet  with  the  following :  *'  There  is  no  king 
in  the  world  who  can  so  experimentally  testify  of  God's 
providence  and  goodness ;  neither  is  there  any  who 
rules  so  many  free  people,  so  many  true  Christians; 
which  thing  renders  thy  government  more  honourable, 
thyself  more  considerable,  than  the  accession  of  many 
cations  filled  with  slavish  and  superstitious  souls.  Thou 
hast  tasted  of  prosperity  and  adversity ;  thou  knowest 
what  it  is  to  be  banished  thy  native  country,  to  be 
over-ruled  as  well  as  to  rule  and  sit  upon  the  throne  ; 
and  being  oppressed,  thou  hast  reason  to  know  how 
hateful  the  oppressor  is  both  to  God  and  man :  if,  after 
all  those  warnings  and  advertisements,  thou  dost  not 
torn  unto  the  Lord  with  all  thy  heart,  but  forget  him 
who  remembered  thee  in  thy  diitress,  and  give  thyself 
up  to  follow  lost  and  vanity,  surely  great  will  be  thy 
condemnation."— He  travelled  with  the  famona  Mr 
William  Fenn  through  the  greatest  part  of  England, 
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HollanH,  and  Germany,  andinras  everywficre  received 
with  the  highest  respect  ^  for  though  both  bis  conver- 
sation and  behaviour  were  suitable  to  his  principles,  yet 
then;  was  such  liveliness  and  spirit  in  his  discourse,  and 
such  serenity  and  cheerfulness  in  his  deportment,  as 
rendered  him  extremely  agreeable  to  all  sorts  of  people. 
When  he  returned  to  his  native  country,  be  spent  the 
remaiiuler  of  his  life  in  a  quiet  and  retired  manner.  He 
died  at  his  own  house  at  Ury  on  the  3d  of  Oct.  1690, 
in  the  42d  year  of  his  age. 

BAliCOCHEBAS,  or  rather  Barcochab,  a  Jew- 
ish impostor,  whose  real  name  was  Akiba  ;  but  he  took 
that  of  Barcochaby  which  signifies  the  Son  of  a  Slar  ; 
in  allusion  to  the  prophecy  of  Balaam,  '*  Inhere  shall 
a  star  arise  out  of  Jacob.^*  He  proclaimed  himself  the 
Messiah  y  and  talking  of  nothing  but  wars,  victories, 
and  triumphs,  made  his  countrymen  rise  against  the  Ro- 
mans, by  which  means  he  was  the  author  of  innumerable 
disorders ;  he  ravaged  many  places,  took  a  great  num- 
ber of  fortresses,  and  massacred  an  infinite  multitude  of 
people,  particularly  the  Christians.  The  emperor  sent 
troops  to  Rufus,  governor  of  Judea,  to  suppress  the  se- 
dition. Rufus  in  obedience  exercised  a  thousand  cruel- 
ties, but  could  not  finish  his  attempt.  The  emperor  was 
therefore  obliged  to  send  Julius  Severus,  the  greatest 
general  of  that  time ;  who  attained  his  end  without  a 
direct  battle  :  he  fell  on  them  separately  ^  cut  off  their 
provisions ;  and  at  last  the  whole  contest  was  reduced  to 
the  siege  of  Bitter,  in  the  i8th  year  of  Hadrian.  The 
impostor  perished  there.  This  war  cost  the  Romans  a 
great  deal  of  blood. 

BARD,  a  word  denoting  one  who  was  a  poet  by 
his  genius  and  profession  ^  and  '*  who  sung  of  the  bat- 
tles of  heroes,  or  the  heaving  breasts  of  love.^*  Osstan*s 
PoeinSj  1.  37. 

The  curiosity  of  man  is  gr^at  with  respect  to  the 
transactions  of  his  own  species  \  and  when  such  trans- 
actions are  described  in  verse,  accompanied  with  mu- 
sic, the  performance  is  enchanting.  An  ear,  a  voice, 
skill  in  instrumental  music,  and,  above  all,  a  poetical 
genius,  are  requisite  to  excel  in  that  complicated  art. 
As  such  talents  are  rare,  the  few  that  possessed  them 
were  highly  esteemed  \  and  hence  the  profession  of  a 
bard,  which,  besides  natural  talents,  required  more  cul- 
ture ami  exercise  than  any  other  known  art.  Bards 
were  capital  persons  at  every  festival  and  at  every  so- 
lemnity. Their  songs,  which,  by  recording  the  achiBve- 
ment^  of  kings  and  heroes,  animated  every  bearer, 
must  have  been  the  entertainment  of  every  warlike 
nation.  We  have  Hesiod^d  authority,  that  in  his  time 
bards  were  as  common  as  spotters  or  joiners,  and  as 
liable  to  envy.  Demodocus  is  mentioned  by  Homer  as 
a  celebrated  bard ;  and  Phemius,  another  bard,  is  in- 
troduced by  him  deprecating  the  wrath  of  Ulysses  in 
the  following  words : 
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O  King  !  to  mercy  be  thy  soul  inclined, 
And  spare  the  poet's  ever-gentle  kind : 
A  deed  like  this  thy  future  fame  would  wrong, 
For  dear  to  gods  and  men  is  sacred  song. 
Self-taught  I  sing ;  by  heav'n,  and  heav'n  alone, 
The  genuine  seeds  of  poesy  are  sown ; 
And  (what  the  gods  bestow)  the  lofty  lay. 
Id  gods  alonei  and  godlike  w^tb,  we  pay. 

a 


Save  then  th^  poet,  and  thyself  reward  \ 
"  *Ti8  thine  to  merit,  mine  is  to  record/* 

Odyssey^  viii. 


Cicero  reports,  that  at  Roman  festivals,  anciently,  tb« 
virtues  and  exploits  of  their  great  men  were  sung.  The 
same  custom  prevaile;d  in  Peru  and  Mexico,  as  we  leam 
from  Garcilasso  and  other  authors.  We  have  for  our 
authority  Father  Gobien,  that  even  the  inhabitants  of 
the  Marian  islands  have  bards,  who  are  greatly  admir- 
ed, because  in  their  songs  are  celebrated  the  feats  of 
their  ancestors. 

But  in  no  part  of  the  world  did  the  profession  of 
bard  appear  with  such  lustre  as  in  Gaul,  in  Britain,  and 
in  Ireland.     Wherever  the  Celt«e  or  Gauls  are  men- 
tioned by  ancient  writers,  we  seldom  fail  to  bear  of 
their  druids  and  their  bards;  the  institution  of  which 
two  orders,  was  the  capital  distinction  of  their  manners  Bkk*i 
and  policy.     The  druids  were  their  philosophers  andiMtoerte. 
priests;  the  bards,  their  poets  and  recorders  of  heroic T*^"*"*^ 
actions :  and  both  these  orders  of  men  seem  to  have^^.|° 
subsisted  among  them,  as  chief  members  of  the  state,  Pq^rj^ 
from  time  immemorial.      The  Celtse  possessed,  from^oi.  il 
very  remote  ages,  a  formed  system  of  discipline  and^J^^ 
manners,  which  appears  to  have  had  a  deep  and  lasting 
influence.     Ammianus  Alarcellinus  *  gives  them  this^Iikxr. 
express  testimony,  that  there  flourished  among  them  ^9* 
the  study  of  the  most  laudable  arts  ;  introduced  by  the        , 
bards,  whose  office  it  was  to  sing  in  heroic  verse  the 
gallant  actions  of  illustrious  men ;  and  by  the  druids, 
who  lived  together  in  colleges  or  societies,  after  the 
Pythagorean   manner,    and    philosophizing   upon   the 
highest  subjects,  asserted  the  immortality  of  the  hu- 
man soul.     Though  Julius  Caesar,  in  bis  account  of 
Gaul,  does  not  expressly  mention  the  bards  ;  yet  it  is 
plain,  that,  under  the  title  of  Druids^  he  comprehends 
that  whole  college  or  order  ;  of  which  the  bards,  who, 
it  is  probable,  were  the  disciples  of  the  druids,    on- j);  Jet 
doubtedly  made  a  part.     It  deserves  remark,  that,  ac-Gfi^likn. 
cording  to  his  account,  the  druidical  institution  first 
took  rise  in  Britain,    and    passed    from    thence   into 
Gaul ;  so  that  they  who  aspired  to  be  thorough  ma- 
sters of  that  learning  were  wont  to  resort  to  Britain. 
He  adds  too,  that  such  as  were  to  be  initiated  among 
the  druids,  were  obliged  to  commit  to  their  memory  a 
great  number  of  verses,  insomuch  that  some  employed 
20  years  in  this  course  of  education ;  and  that  they 
did  not  think  it  lawful  to  record  these  poems  in  writ- 
ing, but  sucredly  handed  them  down  by  tradition  from 
race  to  race. 

So  strong  was  the  attachment  of  the  Celtic  nations 
to  their  poetry  and  their  bards,  that  amidst  all  the 
changes  of  their  government  and  manners,  even  long 
after  the  order  of  the  druids  was  extinct,  and  the  na- 
tional religion  altered,  the  bards  continued  to  flourish ; 
not  as  a  set  of  strolling  songsters,  like  the  Greek  Am)m  • 
or  rhapjiodistSf  in  Homer's  time,  but  as  an  order  of 
men  highly  respected  in  the  state,  and  supported  by  a 
public  establishment.  We  find  them,  according  to  the 
testimonies  of  Strabo  and  Diodorus,  before  the  age  of 
Augustus  CsBsar ;  and  we  find  them  remaining  under 
the  same  name,  and  exercising  the  same  functions  as  of 
old,  in  Ireland,  and  in  the  north  of  Scotland,  almMt 
down  to  oar  own  times.    It  is  well  koown^  that,  in 
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bolh  these  coontriea,  every  reguius  or  chit- f  had  his 
own  bardy  who  was  considt- red  as  an  officer  of  rank  in 
bis  court. 

Of  the  honour  in  which  the  bards  were  held,  many 
instances  occur  in  Ossian^s. poems.  On  all  important 
occasions,  they  were  the  ambussadots  between  contend- 
ing chiefs  ;  and  their  persons  were  held  sacred.  *'  Cair- 
bor  feared  to  stretch  hin  sword  to  the  bards,  though  his 
soul  was  daik.  Loose  tbe  bards  (said  his  brother 
Cathraor),  they  are  the  sons  of  other  times.  Their  voice 
bhall  be  heard  in  other  ages,  when  the  kings  of  Temora 
have  failed."-— The  bards,  as  well  as  the  druids,  were 
exempted  from  taxes  and  military  services,  even  in 
•times  of  the  greatest  danger ;  and  when  they  attended 
their  patrons  in  the  field,  to  record  and  celebrate  their 
great  actions,  they  had  a  guard  assigned  them  for  their 
protection.  At  all  festivals  and  public  assemblies  they 
were  seated  near  the  person  of  the  king  or  chieftain, 
and  sometimes  even  above  the  greatest  nobility  and 
chief  officers  of  the  court.  Nor  was  the  profession  of 
the  bards  less  lucrative  than  it  was  honourable.  For, 
besides  tbe  valuable  presents  which  they  occasionally 
received  from  their  patrons  when  they  gave  them  un- 
common pleasure  by  their  performances,  they  had  es- 
tates in  land  allotted  for  their  support.  Nay,  so.  great 
was  tbe  veneration  which  the  princes  of  these  tunes  en- 
tertained for  the  persons  of  their  poets,  and  so  highly 
were  they  charmed  and  delighted  with  their  tunefnl 
strains,  that  they  sometimes  pardoned  even  their  capi- 
tal crimes  for  a  song. 

We  may  yery  reasonably  suppose,  that  a  profession 
that  was  at  once  so  hononrable  and  advantageous,  and 
enjoyed  so  many  flattering  distinctions  and  desirable  im- 
munities, would  not  be  deserted,  ft  was  indee^l  very 
much  crowded  ^  and  the  accounts  which  we  have  of  the 
numbers  of  the  bards  in  some  conntries,  particularly  in 
Ireland,  are  hardly  credible.  "We  often  read,  in  the 
poems  of  Ossian,  of  a  hundred  bards  belonging  to  one 
prince,  singing  and  playing  in  concert  for  his  entertain- 
ment. Every  chief  bard,  who  wab  called  Ai/ah  Redan^ 
or  doctor  in  poetry^  was  allowed  to  have  30  bards  of  in- 
ferior note  constantly  about  his  person  ;  and  every  bard 
of  the  second  rank  was  allowed  a  retinue  of  1 5  poetical 
disciples. 

Though  the  ancient  Britons  of  ths  southtrn  parts  of 
this  island  had  originally  the  same  taste  and  genius  for 
poetry  with  those  of  the  north,  yet  none  of  their  poetical 
compositions  of  this  period  have  been  preserved.  Nor 
have  we  any  reason  to  be  surprised  at  this.  For  after 
the  provincial  Britons  had  submitted  quietly  to  the  Ro- 
man government,  yielded  up  their  arms,  and  had  lost 
their  free  and  martial  spirit,  they  could  take  little  plea- 
sure in  bearing  or  repeating  the  songs  of  their  bards  in 
honour  of  the  glorious  achievements  of  their  brave  an- 
cestors. The  Romans,  too,  if  they  did  not  practise  the 
same  barbaroas  policy  which  was  long  after  practised  by 
Edward  I.  of  putting  the  bards  to  death,  would  at  least 
discourage  jthem,  and  discountenance  the  repetition  of 
their  poems,  for  very  obvious  reasons.  The  sons  of  the 
song  being  thus  persecuted  by  their  conquerors,  and  ne- 
glected by  their  countrymen,  either  abandoned  their 
country  or  their  profession  ;  and  their  songs  being  no 
longer  heard,  were  soon  forgotten. 

it  is  probable  that  tbe  ancient  BrttonSi  as  well  as 
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many  otiier  nutions  of  antiquity,  had   no  idea  of  poems       i^ard 

that  wtre  made  only  to  be  repeated,  and  not  to  be  sung         tl  * 

to  the  sound  of  mu^ijcal  instruments.    In  the  first  stages     Eard^fc  ^ 

of  society  in  all  countries,  the  two  sister  arts  of  poetry         ' 

and  music  seem  to  have  been  always  united  *,  every  poet 

was  a  musician,  and  sung  his  own  verses  to  the  sound 

of  some  musicul  insttument.    This,  we  are  directly  told 

by  two  writers  of  undoubted  credit,  was  the  case  in 

Gaul,  and  coni^equcntly  in  Britain,  in  this  period.  '*  The 

bards  (says  Diodorus  Siculus  *)  sung  their  poems  to  the*  Lib.  t. 

sound  of  an  instrument  not  unlike  a  lyre."   "  The  bards  •*^'*  3'* 

(according  to  Ammianus  Marcellinu<<  i,  as  above  hint- •  -Lib.  »▼. 

ed)  celebrated  the  brave  actions  of  illustrious  men,  in   '  '* 

heroic  poems,  which  thoy  suno  to  the  sweet  sounds  of 

the   lyre.''     This  account  of  these  Greek  and  Latin 

writers  is  confirmed  by  the  general  strain,  and  by  many 

particular  passages,  of  the  poems  of  Ossian.    '*  Beneath 

his  own  tree,  at  intervals,  each  bard  sat  down  with  his 

harp.     They  raised  the  soncr,  and  touched  the  string, 

each  to  the  chief  he  loved  J."  I  Vol  ik 

The  invention  of  writing  made  a  considerable  change P"  '**•  ^^^' 
in  the  bard  profession.  It  is  now  an  agreed  point,  that 
no  poetry  is  fit  to  be  accompanied  with  music;'  but 
what  ts  simple  :  a  complicated  thought  or  description  ^TaL* 
requires  the  utmost  attention,  and  leaves  none  for  the  q],|  ,ypr,|^ 
music ;  or,  if  it  divide  the  attention,  it  makes  but  a 
faint  impression  J.  The  simple  operas  of  Quinault  5 '5*  *ko 
bear  away  the  palm  from  every  thin^j  of  the  kind  com-'JlJ*^  *. 
posed  by  Hoileau  or  Kacme.  iiut  when  a  language, 
in  its  progress  to  maturity,  is  enriched  with  variety  of 
phrases  fit  to  express  the  most  elevated  thoughts,  mtn 
of  genius  aspired  to  the  higher  strains  of  poetry,  leav- 
ing music  and  song  to  the  bards :  which  distinguished 
the  profession  of  a  poet  from  that  of  a  bard.  Homer, 
in  a  lax  sense,  may  be  termed  a  bard  ^  for  in  that  cha- 
racter he  strolled  from  feast  to  feast.  But  he  was  not 
a  bard  in  tbe  original  sense  :  he,  indeed,  recited  his 
poems  to  crowded  audiences ;  but  his  poems  are  too 
complex  for  music,  and  he  probably  did  not  sing  them, 
nor  accompany  them  with  the  lyre.  The  Trovadores 
of  Provence  were  bards  in  the  original  sense,  and  made 
a  capital  figure  in  the  days  of  ignorance,  when  few 
could  read,  and  fewer  write.  In  later  times,  the  songs 
of  the  bards  were  taken  down  in  writing,  which  gave 
every  one  access  to  them  without  a  bard  ^  and  the  pro- 
fession sunk  by  degrees  into  oblivion.  Among  the 
Highlanders  of  Scotland,  reading  and  writing  in  their 
own  tongue  is  not  common  even  at  present ;  and  that 
circumstance  supported  long  the  bard  profession  among 
them,  after  being  forgot  among  the  neighbouring  na- 
tions. 

BARDANA,  or  Burdock.  See  Arctium,  Bo- 
tany Index, 

BARDARIOTi^,  in  antiquity,  were  a  kind  of  an- 
cient guard  attending  the  Greek  emperors,  armed  with 
rods,  wherewith  they  kept  off  the  people  from  crowd- 
ing too  near  the  prince  when  on  horseback.  Their  cap- 
tain, or  commander,  was  denominated  primivergtus,^^' 
Tbe  word  was  probably  formed  from  the  bard^^  qr 
housings  on  their  horses. 

BARD  AS,  the  brother  of  the  empress  Theodora, 
and  uncle  of  the  famous  Photius,  is  said  to  have  had 
no  other  good  quality  besides  that  of  loving  tbe  scir^n- 
ces  and  polite  literature^  which  be  established  in  the 
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lEasiern  empire  ;  for  he  was  treacherous,  cruel,  anil 
ambitious.  In  the  year  856,  be  assassinated  Theoctistes, 
general  of  the  emperor  Michael's  forces,  and  obtained 
his  post.  At  length  he  caused  the  disgrace  of  the  em- 
press Theodora  j  and  St  Ignatius,  patriarch  of  Con- 
stantinople, reproaching  him  for  his  vices,  he  had  him 
^deposed  in  858,  in  order  to  make  room  for  Photius. 
Bardas  was  assassinated  by  Basilius  the  Macedonian, 
in  866. 

BARDED,  in  Heraldry^  is  used  in  speaking  of  a 
Tiorse  that  is  caparisoned.  He  bears  sable,  a  cavalier 
d*or^  the  horse  barded^  argents 

BARDESANISTS,  a  sect  of  ancient  heretics, 
thus  denominated  from  their  leader,  Bardesanes,  a  Sy- 
rian of  Edessa  in  Mesopotamia.  Bardesanes,  born  in 
^he  middle  of  the  second  century,  became  eminent,  af- 
ter his  conversion  to  Christianity,  for  his  zeal  against 
heretics  \  against  whom,  we  are  informed  by  St  Je- 
rome and  Eusebius,  he  wrote  a  multitude  of  books : 
yet  had  he  the  misfortune  to  fall,  himself,  into  the  er- 
rors of  Valentinus,  to  which  he  added  some  others  of 
his  own.  He  taught,  that  the  actions  of  men  depend 
altogether  on  fate,  and  that  God  himself  is  subject  to 
necessity.  His  followers  went  further,  and  denied  the 
resurrection  of  the  body,  and  the  incarnation  and  death 
4>f  our  Saviour ;  holding  that  these  were  only  apparent 
or  fantastical. 

BARDEWICK,  a  town  of  Germany,  in  the  circle 
of  Lower  Saxony  and  duchy  of  Lunenburg  \  formerly 
a  very  large  place  \  but  being  ruined  in  11 89,  by  the 
^uke  of  Saxony,  has  never  yet  recovered  itself.  It  is 
seated  on  the  river  Ilmenau,  in  £•  Long.  10.  6.  N. 
Lat.  53.  40. 

BARDT,  a  strong  and  rich  town  of  Germany,  in 
the  duchy  of  Pomerania,  with  a  castle  and  spacious 
iiarbour.  It  is  subject  to  the  Swedes  \  and  is  situated 
near  the  Baltic  sea,  in  £.  Long.  13.  20,  N.  Lat.  54. 

BARE,  in  a  general  sense,  signifies  not  covered^ 
Hence  we  say  bare-headed,  bare- footed,  &c. 

The  Roman  women,  in  times  of  public  distress  and 
mourning,  went  bare-headed^  with  their  hair  loose.-* 
Among  both  Greeks,  Romans,  and  Barbarians,  we  find 
a  feast  called  Nudipedalia.^^The  Abyssinians  never  en- 
ter  their  churches,  nor  the  palaces  of  kings  and  great 
men,  but  bare-footed. 

Bars- Foot  Cartnelites  and  Augusttnes^  are  religious 
of  the  order  of  St  Carmel  and  St  Austin,  who  live  un- 
der a  strict  Observance,  and  go  without  shoes,  like  the 
Capuchins.  There  are  also  bare- foot  fathers  of  mercy* 
Formerly  there  were  bare- foot  Dominicans,  and  even 
bare-foot  nuns  of  the  order  of  St  Augustine. 

BAREITH,  a  town  of  Germany  in  Franconia,  now 
subject  to  Bavaria,  and  containing  io,ODO  inliabitants. 
It  was  formerly  the  chief  town  of  a  margravate  of  the 
same  name.     £.  Long.  ix.  50.  N.  Lat.  50.  o. 

B  ARENT,  DlTZRic,  an  excellent  painter,  was  bom 
at  Amsterdam,  and  was  the  son  of  a  very  industrious 
painter.  He  studied  in  Italy,  and  became  the  favour- 
ite disciple  of  Titian,  with  whom  he  lived  a  long  time  $ 
hut  at  length  returned  to  Amsterdam,  where  he 
painted  many  extraordinary  pieces.  He  died  in  1 5821 
«ged  48. 

£ARFL£UB|  a  town  of  France,  in  Normandy^ 


cottr^c. 


now  the  department  of  the  Channel.   It  was  ruined,  and   BtrlAr 
had  its  harbour  filled  up  by  the  English  in  1346.    The       | 
cape  of  that  name  is  1 2  miles  east  of  Cherburg,  and  near    ^'S^ 
it  part  of  the  French  fleet  was  destroyed  in  1692.    W. 
Long.  I.  6.  N.  Lat.  49.  40. 

BARGAIN  and  Sale,  a  species  of  conveyance  in 
the  English  law.  It  is  a  kind  of  a  real  contract, 
whereby  the  bargainer  for  some  pecuniary  consideration 
bargains  and  sells,  that  is,  contracts  to  convey,  the 
laud  of  the  bargainee ;  and  becomes  by  such  bargain  a 
trustee  for,  or  seized  to  the  use  of,  the  bargainee  }  and 
then  the  statute  of  uses  completes  the  purchase :  or,  as 
it  hath  been  well  expressed,  the  bargain  first  vests  the 
use,  and  then  the  statute  vests  the  possession.  But  as  it 
was  foreseen  that  conveyances,  thus  made,  would  want 
all  those  benefits  of  notoriety  which  the  old  common- 
law  assurances  were  calculated  to  give  ^  to  prevent  there- 
fore clandestine  conveyances  of  fireeholds,  it  was  enact- 
ed in  the  same  session  of  par]iament,^y  statute  27  Hen. 
VIIL  c.  16.  that  such  bargains  and  sales  should  not 
endure  to  pass  a  freehold,  unless  the  same  be  made  by  in- 
denture, and  enrolled  within  six  months  in  one  of  the 
courts  of  Westminster-hall,  or  with  the  custos  rotvlorum 
of  the  county.  Clandestine  bargains  and  sales  of  chattel 
interests,  or  leases  for  years,  were  thought  not  worth  re- 
garding, as  such  interests  were  very  precarious  till  about 
six  years  before;  which  also  occasioned  them  to  be  over* 
looked  in  framing  the  statute  of  uses:  and  therefore  such 
bargains  and  sales  are  not  directed  to  be  enrolled.  Bat 
how  impossible  it  is  to  foresee,  and  provide  against,  all 
the  consequences  of  innovations !  This  omission  has 
given  rise  to  the  species  of  conveyance  by  lease  and 

RELEASE. 

BARGE  {Bargie^  Dutch),  a  vessel  or  boat  of  state, 
furnished  with  elegant  apartments,  canopies,  and  cu- 
shions \  equipped  with  a  band  of  rowers,  and  decorated 
with  flags  and  streamers  :  they  are  generally  used  for 
processions  on  the  water,  by  noblemen,  officers  of  state, 
or  magistrates  of  great  cities.  Of  this  sort,  too,  we 
may  naturally  suppose  the  famous  barge  or  galley  of 
Cleopatra,  which,  according  to  Shakespeare, 


Like  a  burnished  throne. 


wert 


Burnt  on  the  water  :  the  poop  was  beaten  gold  : 

Purple  her  sails  ^  and  so  perfumM,  that 

The  winds  were  love-sick  with  them  :  the  oars 

silver, 
Which  to  the  tune  of  flutes  kept  time,  and  made 
The  water  which  they  beat  to  follow  faster. 
As  amorous  of  their  strokes. 
■  At  the  helm 

A  seeming  mermaid  steerM  :  the  silken  tackles 
Sweird  with  the  touches  of  those  flower-soft  hands 
That  yarely  YormM  their  office. 

There  are  likewise  other  barges  of  a  smaller  kind,  for 
the  use  of  admirals  and  captains  of  ships  of  war.  These 
are  of  a  lighter  frame,  and  may  be  easily  hoisted  into 
and  out  of  the  ships  to  which  they  occasionally  belong* 

Barge  is  also  the  name  of  a  flat-bottomed  vessel  of 
burden,  for  lading  and  discharging  ships,  and  removing 
their  cargoes  from  place  to  place  in  a  harbour. 

Barge  Couples^  in  Jirchitecture^  a  beam  niortised  io« 
to  another,  to  strengthen  tlie  building, 

BAUQS-Qmrse^  with  bricklayersy  a  tcnn  used  for 

that 
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^     tbnt  part  of  the  tiling  which  projecU  over  withoat  the 
8     principal  rafters,  in  all  sorts  of  buildings  where  there 

is  either  a  gable  or  a  kirkin-head. 
^  BARGHMASTER,  Barmer,  or  Bar-Master, 
in  the  royal  mines,  the  steward  or  judge  of  the  barmote. 
-—The  bar- master  is  to  keep  two  great  courts  of  bar- 
mote  yearly  ^  and  every  week  a  small  one,  as  occasion 
rei}irires. 

BARGHMOTE,  or  Barmote,  a  court  which  takes 
cognizance  of  causes  and  disputes  between  miners.-— 
By  the  custom  of  the  mines,  no  person  is  to  sue  any 
miner  foi-  ore-debt,  or  for  ore,  or  for  any  ground  in 
variance,  but  only  in  the  court  of  barmote,  on  penalty 
of  forfeiting  the  debt,  and  paying  the  charges  at  law. 

BARI,  a  very  handsome  and  rich  town  of  Italy,  in 
the  kingdom  of  Naples^  tlie  capital  of  Terra  di  Bari, 
and  an  archbishop^s  see.  It  is  well  fortified,  is  seated 
on  the  gulf  of  Venice,  and  had  formerly  a  good  har- 
bour, but  it  was  destroyed  by  the  Venetians.  £•  Long. 
17.  40.  N.  Lat.  41.  51. 

Bari,  or  Terra  di  Bari^  a  territory  of  Italy,  in 
the  kingdom  of  Naples,  of  which  the  above-mentioned 
city  is  the  capitak  It  is  bounded  on  the  north  by  the 
Capitanata,  on  the  north-west  by  the  Ulterior  Prinei«- 
pato,  on  the  south  by  the  Basil icata,  on  the  south-east 
by  the  Terra  de  Otranto,  and  on  the  north-east  by  the 
gulf  of  Venice.  It  has  no  considerable  river  except 
the  OfiantOj  which  separates  it  from  the  Capitanata. 
The  air  is  temperate  \  and  the  soil  produces  plenty  of 
corn,  fruit,  and  saflron :  bat  there  are  a  great  many 
aerpents,  and  spiders  ealled  tarantulas*  See  Aranea. 
The  principal  towns  are  Bari  the  capital,  Frani,  An- 
dria,  Bavo,  Bilonto,  Conversano,  Monopoli,  Polignia- 
no,  Barletto,  and  Malsetto.  The  two  first  are  archi- 
episeopal,  and  all  the  rest  episcopal. 

BARILLA,  or  Barilha,  the  name  of  a  plant  cul- 
tivated in  Spain  for  its  ashes,  from  which  the  purest 
kinds  of  mineral  alkali  or  soda  are  obtained. 

There  are  four  plants,  which,  in  the  early  part  of 
their  growth,  bear  so  strong  a  resemblance  to  each  other 
as  would  deceive  any  but  the  farmers  and  nice  obser- 
vers. These  four  are,  barilla^  ga%ul  (or,  as  some  call 
jt,  algasial)^  soza^  and  salicornia  or  saltcor*  They  are 
all  burnt  to  ashes ;  but  applied  to  different  uses,  as 
being  possessed  of  different  qualities.  Some  of  the 
roguish  farmers  mix  more  or  less  of  the  three  last  with 
the  first  'j  and  it  requires  a  complete  knowledge  of  the 
colour,  taste,  and  smell  of  the  ashes  to  be  able  to  detect 
their  knavery. 

Barilla  is  sown  afresh  every  year.  Its  greatest  height 
above  ground  is  four  inches  :  each  root  poshes  out  a 
vast  number  of  little  stalks,  which  again  are  subdivided 
into  smaller  sprigs  resembling  samphire  j  and  all  together 
Ibrm  a  large  spreading  tufted  bush.  The  colour  is 
bright  green  ;  as  the  plant  advances  towards  maturity, 
this  colour  vanishes  away  till  it  comes  at  last  to  be  a 
doll  green  tinged  with  brown. 

Gamil  bears  the  greatest  affinity  to  barilla,  both  in 
quality  and  appearance :  the  principal  difference  con* 
sists  in  its  growing  on  a  still  drier  Salter  earth,  con- 
sequently it  is  impregnated  with  a  stronger  salt.  It 
does  not  rise  above  two  inches  out  of  the  ground, 
spreading  out  into  little  tufts.  Its  spriga  are  much 
flstter  and  more  pulpy  than  those  of  bariUai  and  are 


Btili  more  like  samphire.    It  is  sown  but  once  in  three, 
four,  or  five  years,  according  to  the  natnre  of  the  soil. 

Sovia^  when  of  the  same  size,  has  the  same  appear- 
ance as  gazul  \  but  in  time  grows  much  larger,  as  its 
natural  soil  is  a  strong  salt  marsh,  where  it  is  to  be 
found  in  large  tufcs  of  sprigs,  treble  the  size  of  barilla, 
and  of  a  bright  greeo  colour,  which  it  retains  to  the 
last. 

Salicor  has  a  stalk  of  a  deep  greeo  colour  inclining 
to  red,  which  last  becomes  by  degrees  the  colour  of 
the  whole  plant.  From  the  beginning  it  grows  up- 
right, and  much  resembles  a  bush  of  young  rosemary^ 
Its  natural  soil  is  on  the  declivities  of  hills  near  the 
salt  marshes,  or  on  the  edges  of  the  small  drains  or  chan* 
nels  cot  by  the  husbandmen  for  the  purpose  of  watering 
the  fields  ^  before  it  has  acquired  its  full  growth,  it  is 
very  like  the  barilla  of  those  seasons  in  which  the 
ground  has  been  dunged  before  sowing*  In  those 
years  of  manuring^  barilla,  contrary  to  its  usual  na« 
ture,  comes  up  with  a  tinge  of  red  ^  and  when  burnt 
falls  far  short  of  its  wonted  goodnesa,  being  bitter, 
more  impregnated  with  salts  than  it  should  be,  and  rai«> 
sing  ft-  blister  if  applied  for  a  few  minutes  to  the  tongue. 
BariHa  contains  fess  salt  than  the  others :  when  burnt, 
it  rons  into  a  masa  resembling  a  spongy  stone,  with  a^ 
faint  cast  of  bine. 

Gazul,  after  burning,  comes  as  near  barilla  in  its^ 
outward  appearance  as  it  does  while  growing  in  its  ve- 
getable form ',  but  rf  broken,  the  inside  is  of  a  deeper 
and  more  glossy  blue.  Soza  and  salicor  are  darker,, 
and  almost  black  within,  of  a  heavier  consisienee,  with 
very  little  or  no  sign  of  sponginess. 

All  these  ashes  contain  a  strong  alkali }  but  barilla- 
the  best  and  purest,  though  not  in  the  greatest  quan«« 
tity.  Upon  this  principle,  it  is  fittest  for  making  glass 
and  bleaching  linen  j  the  others  are  used  in  making 
soap.  Each  of  them  would  whiten  linen  ^  but  ali^ 
except  barilla,  would  bum  it.  A  good  crop  of  ba- 
rilla impoverishes  the  land  to  such  a  degree,  that  it  can* 
not  bear  good  barilla  a  second  time,  being  quite  ex* 
hauated.  For  this  reason  the  rieh  farmers  lay  ma- 
nure upon  the  ground,  and  let  it  lie  fiiUow  for  a  sea- 
son 'y  at  the  end  of  which  it  is  sown  afresh  without  any 
danger,  as  the  weeds,  that  have  sprung  up  in  the  year 
of  rest  have  carried  off  aH  the  pernicious  effects  of  the* 
dung.  A  proper  succession  of  crops  is  thus  secured 
by  manuring  and  fallowing  the  different  parts  of  the 
farm,  each  in  their  turn.  The  poorer  tribe  of  coltiva* 
tors  cannot  pursue  the  same  method  for  want  of  capital }, 
and  are  therefore  under  the  necessity  of  sowing  their 
lands  immediately  after  nMtnuring,  which  yields  them  a 
profit  just  sufficient  to  afford  a  present  scanty  subsistence^ 
thougfar  the  quality  and  price  of  their  barilla  be  but . 
trifling* 

The  method  used  in  making  barilla  is  the  same  aa- 
that  followed  in  Britain  in  burning  kelp*     The  plant 
as  soon  as  ripe  is  plucked  up  and  laid  in  heaps,  then 
set  on  fire.      The  salt  juices  run  out  below  into  m* 
bole  made  in  the  ground,  where  they  run  into  a  vitri- 
fied lump,  which  is  left  about  a  fortnight  to  eool.     An  > 
acre  may  give  about  a  tun. 

BARING  OF  TREES,  In  Agnculture^  the  taking 
away  some  of  the  earth  about  the  roots,  that  the 
winter-rain   and    snow-water,  may  penetrate  farther 
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into  the  roots.     This  is  freqaentlj  practised  ia  the  au- 
tumn. 

B  ARJOLS,  a  town  of  ProveDce,  now  the  department 
of  Var,  in  France,  containing  3025  inhabitants  in  18 15. 
E.  Lonpr.  5.  23.  N.  Lat.  43.  ss- 

BARIUM,  in  Ancient  Geography,  a  town  of  Apulia, 
on  the  Adriatic ;  so  called  from  the  founders,  who  be- 
ing expelled  from  the  island  Bara,  built  this  town.  It 
is  now  called  Bari  ^  see  that  article. 

BARK,  in  the  anatomy  of  plants,  the  exterior  part 
of  trees,  corsesponding  to  the  skin  of  an  animal.  For 
its  organization,  texture,  &c.  see  the  article  Pxm.nts. 

As  animals  are  furnished  with  a  panniculus  adipo- 
sus,  usually  replete  with  fat,  which  invests  and  covers 
all  the  fleshy  parts,  and  screens  them  from  external 
cold ;  plants  are  encompassed  with  a  bark  replete  with 
fatty  juices,  by  means  whereof  the  cold  is  kept  out, 
and  in  winter-time  the  spiculse  of  ice  prevented  from 
fixing  and  freezing  the  juices  in  the  vessels:  whenceJt 
is,  that  some  sort  of  trees  remain  evergreen  the  year 
round,  by  reason  their  barks  contain  more  oil  than  can 
he  spent  and  exhaled  by  the  sun,  &c. 

The  bark  has  its  peculiar  diseases^  and  is  infested 
with  insects  peculiar  to  it.^It  appears  from  the  expe- 
riments of  M.  BulTon,  that  trees  stripped  of  their  bark 
the  whole  length  of  their  stems,  die  in  about  three  or 
four  years.  But  it  is  very  remarkable,  that  trees  thus 
stripped  in  the  time  of  the  sap,  and  suffered  to  die, 
afford  timber  heavier,  more  uniformly  dense,  stronger, 
and  fitter  for  service,  than  if  the  trees  had  been  cut 
down  in  their  healthy  state.  Something  of  a  like  na- 
ture ha?  been  observed  by  Vitnivius  and  Evelyn. 

The  ancients  wrote  their  books  on  bark,  especially  of 
the  ash  and  lime  tree,  not  on  the  exterior,  but  on  the 
inner  and  fmer  bark  called  philyra. 

There  are  a  great  many  kinds  of  barks  10  use  in  the 
several  arts.  Some  in  agriculture,  and  in  tanning  lea- 
ther, as  the  oak- bark ;  some  in  physic,  as  the  quinquu 
na  or  JcsuIt^s  bark,  mace,  &c.  j  others  in  dyeing,  as 
the  bark  of  alder,  and  walnut-trees  \  others  in  spicery, 
aa  cinnamon,  cassia  lignea,  &c  ;  and  others  for  divers 
uses,  as  the  bark  of  the  cork  tree,  &c. 

In  the  East  Indies,  they  prepare  the  hark  of  a  cer- 
tain tree  so  as  to  spin  like  hemp.  After  it  has  been 
beat  and  steeped  in  water,  they  extract  long  threads 
from  it,  which  are  something  between  silk  and  common 
thread  ;  being  neither  so  soft  nor  so  glossy  as  silk,  nor 
60  rough  and  hard  as  hemp.  They  mix  silk  with  it  in 
some  stuffs  \  and  these  are  called  niilaes^  and  cherquem 
tnotlcs. 

Of  the  bark  of  a  species  of  mulberrj-tree  the  Japanese 
make  their  paper.     See  MoRUd. 

In  the  island  of  Otaheite,  the  natives  make  their 
cloth,  which  is  of  three  kinds,  of  the  bark  of  three  dif- 
ferent trees  ;  the  pa  per- mulberry  above  mentioned, 'the 
bread-fruit  tree,  aud  the  cocoa  tree.  That  made  of  the 
mulberry  is  the  finest  and  whitest,  and  worn  chiefly  by 
the  principal  people.  It  is  manufactured  in  the  fol- 
lowing manner.  When  the  trees  are  of  a  proper  size* 
they  are  drawn  up,  and  stripped  of  their  branches  ;  af- 
ter which,  the  roots  and  tops  are  cut  off:  the  bark  of 
these  rods  being  then  slit  up  longitudinally,  is  easily 
drawn  off  ^  and,  when  a  proper  quantity  has  been  pro- 
cured, it  is  carried  down  to  some  running  water,  in 


which  it  is  deposited  to  soak,  and  secured  from  float- 
ing away  by  heavy  stones :  when  it  is  supposed  to  be 
sufficiently  softened,  the  women*  servants  go  down  to 
the  brook,  and  stripping  themselves,  sit  down  in  the 
water,  to  separate  the  inner  bark  from  the  green  part 
on  the  outside  :  to  do  this,  they  place  the  under  side  up- 
on a  flat  smooth  board,  and  with  a  kind  of  shell  scrape 
it  very  carefully,  dipping  it  continually  in  the  water 
till  nothing  remains  but  the  fine  fibres  of  tbe  inner 
coat.  Being  thus  prepared  in  the  afternoon,  they  are 
spread  out  upon  plantain  leaves  in  the  evening  \  they 
are  placed  iii  lengths  of  about  11  or  12  yards,  one  by 
the  side  of  another,  till  they  are  about  a  foot  broad, 
and  two  or  three  layers  are  also  laid  one  upon  the  o- 
ther :  care  is  taken  that  the  cloth  shall  be  in  all  parts 
of  an  equal  thickness,  so  that  if  the  bark  happens  to  be 
thinner  in  any  one  particular  part  of  one  layer  than  the 
rest,  a  piece  that  is  somewhat  thicker  is  picked  oot  to 
be  laid  over  in  the  next.  In  this  state  it  remains  till 
the  morning,  when  great  part  of  the  water  which  it 
contained  when  it  was  laid  out  is  either  drained  off  or 
evaporated,  and  the  several  fibres  adhere  together,  so 
as  that  the  whole  may  be  raised  from  the  ground  in 
one  piece. ,  It  is  then  taken  away,  and  laid  upon  the 
smooth  side  of  a  long  piece  of  wood  prepared  for  tbe 
purpose,  and  beaten  by  the  women  servants.  The  in- 
strument used  for  this  purpose  is  a  square  wooden  dob, 
having  each  of  its  four  sides  or  faces  marked,  length- 
wise, with  small  grooves,  or  furrows,  of  different  de- 
grees of  fineness  \  those  on  \>ne  side  being  of  a  width 
and  depth  sufficient  to  receive  a  small  pack-thread,  and 
the  others  finer  in  a  regular  gradation,  so  that  the  Ust 
are  not  more  than  equal  to  sewing  silk.  They  beat  it 
first  with  the  coarsest  side  of  this  mallet,  keeping  time 
like  our  smiths  ^  it  spreads  very  fast  under  the  strokes, 
chiefly  however  in  the  breadth,  and  the  grooves  in  tbe 
mallet  mark  it  with  the  appearance  of  threads}  it  is 
successively  beaten  with  the  other  sides,  last  with  tbe 
finest,  and  is  then  fit  for  use.  Of  this  cloth  there  are 
several  sorts,  of  different  degrees  of  fineness,  in  pro- 
portion as  it  is  more  or  less  beaten.  The  other  cloth  al- 
so differs  in  proportion  as  it  is  beaten  \  but  they  differ 
fram  each  other  in  consequence  of  the  different  mate- 
rials of  which  they  are  made.  The  bark  of  the  bread- 
fruit is  not  taken  till  the  trees  are  considerably  longer 
and  thicker  than  those  of  the  mulberry  y  the  process  af- 
terwards is  the  same. — Of  the  bark,  too,  of  a  tree  which 
they  call  po^row*,  they  manufacture  excellent  matting  j  •tHiWw* 
both  a  coarse  sort  which  serves  them  to  sleep  upon,  and^*^!*""** 
a  finer  to  wear  in  wet  weather.  Of  the  same  bark  they 
also  make  ropes  and  lines,  from  the  thickness  of  an  inch 
to  the  size  of  a  small  pack-thread. 

Bark,  or  Jesutt^s  Bark,  is  a  name  given  by  way  of 
eminence  to  the  quinquina,  or  cinchona.  See  Cin- 
chona. 

Bark,  in  Navigation,  a  general  name  given  to  small 
ships ;  it  is,  however,  peculiarly  appropriated  by  seamen 
to  those  which  carry  three  masts  without  a  mizen  top- 
sfil.  Our  northern  mariners,  who  are  trained  in  the 
coal-trade,  apply  this  distinction  to  a  broad-stemed 
Miip  which  carries  no  ornamental  figure  on  the  stem  or 
prow. 

Water-BARKSy  a'i-e  little  vessels  used  in  Holland  for 
the  carriage  of  fi^sh  water  to  places  where  it  is  want- 
ing, 
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ing,  as  well  as  for  the  fetching  sea^water  to  make  Mtlt 
of.    Thej  have  a  deck,  and  are  filled  with  water  up  to 

f'    the  deck. 

""^      BARK'Bmding^  a  distemper  incident  to  trees  ;  cored 
by  slitting  the  hark,  or  cutting  along  the  grain. 

BdMK'Galhngf  is  when  the  trees  are  galled  with 
thorns,  &c*  It  is  cored  bj  binding  clay  00  the^galled 
places. 

BAMK^Loxgue^  or  Barca  Longa^  a  small,  low,  sharp- 
bailt,  bat  very  long  vessel^  without  a  deck.  It  goes 
with  sails  and  oars,  and  is  very  common  in  Spain. 

BARKHAMST£AD,  or  Bsrkhamstead,  a  town 
of  Hertfordshire  in  England,  seems  to  have  been  the 
site  of  a  Roman  town^  It  had  formerly  a  strong  castle, 
which  has  long  since  been  demolished.  Population 
1963  in  181 X.     W.  Long.  o.  35.  N.  Lat.  45.  49. 

BARKING,  a  town  of  Essex,  in  England,  with 
£421  inhabitants,  seated  on  the  river  Roding,  not  far 
from  the  Thames,  in  a  very  unwholesome  air.  It  has 
been  chiefly  noted  for  a  large  monastery,  now  in  ruins  \ 
there  being  nothing  left  standing  but  a  small  part  of  the 
walls  and  a  gate-house.     £.  Long.  o.  13.  N.  Lat.  51* 

Baxkino  of  Tree.f^  the  peeling  off  the  rind  or  bark* 
This  must  be  done,  in  our  climate,  in  the  month  of 
May,  because  at  that  time  the  sap  of  the  tree  separates 
the  bark  from  the  wood.  It  would  be  very  difficult 
to  perform  it  at  any  other  time  of  the  year,  unless  the 
season  was  extremely  wet  and  rainy  ;  for  heat  and  dry- 
ness are  a  very  great  hindrance  to  it. 

By  the  French  laws,  all  dealers  are  forbid  to  bark 
their  wood  while  growing,  on  the  penalty  of  500  livres. 
This  law  was  the  result  of  ignorance  }  it  being  now 
found  that  barking  of  trees,  and  letting  them  die,  in- 
creases the  strength  of  timben 

B  ARKLEY,  a  town  of  Gloucestershire  in  England, 
seated  on  abiranch  of  the  river  Severn,  with  616  inhabi- 
tants in  181 1.  It  had  formerly  a  nunnery,  and  has  still 
the  title  of  a  barony.    W.  Long.  2. 30.  N.  Lat.  51. 40. 

BARK  WAY,  a  town  of  Hertfordshire  in  Eng- 
kod,  on  the  great  road  froln  London  to  York.  W. 
I..'>ng.  o.  5.  N.  Lat.  (2. 

BARL^US,  Gasfar,  professor  of  philosophy  at 
Amsterdam,  and  one  of  the  best  Latin  poets  of  the 
J  7th  century.  -There  was  scarce  any  thing  great  that 
happened  in  the  world,  while  he  lived,  but  he  made  a 
pompous  elegy  upon  it,  when  reasons  of  state  were  no 
obstacle  to  it.  He  was  a  great  defender  of  Arminius ; 
and  showed  his  abilities  in  history  by  his  relation  of 
what  passed  in  Brasil  during  the  government  of  Count 
Maurice  of  Nassau,  published  in  1647.  He  died  the 
year  after. 

B  ARLERI A,  Skaf-DraooH.  See  Botany  Index. 

BARLETT'A,  a  handsome  and  strong  town  of  Italy, 
in  the  kingdom  of  Naples,  and  in  the  Terra  di  Bari, 
with  a  bishop^s  see.  It  is  situated  on  the  gulf  of  Ve- 
nice, in  E.  Long.  16.  32.  N.  Lat.  41.  30. 

BARLEY,  in  Botatry.  Seei  Hordeum,  Botakt 
and  Agriculture  Index* 

The  principal  o.ie  of  barley  among  us  is  for  making 
beer ;  in  order  to  which  it  is  Erst  malted.  See  the  ar- 
ticle Beer. 

The  Spaniards,  among  whom  inalt  liquors  are  little 
known,  feed  their  horses  with  barley  as  we  do  with 
oats.     In  Scotland,  barley  is  a  common  ingredient  in 
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broths  ;  and  the  consnmpt  of  it  for  that  purpose  ts  very 
considerable,  harlnh-hrotk  being  a  dish  as  firequr nt  there 
as  that  of  soup  in  France. 

Pearl  Barley^  and  French  Bahley  ;  barlev  freed 
of  the  husk  by  a  mill  \  the  distinction  between  the  two 
being,  that  th^  pearl  barley  is  reduced  to  the  size  of 
sAsall  shot,  all  but  the  very  heart  of  the  grain  being 
ground  away* 

BARtBT^fTater^  is  a  decoction  of  either  of  these,  re-^ 
puted  soft  and  lubricating,  of  frequent  use  in  physic< 
This  well  known  decoctjon  is  a  very  useful  drink  in 
many  disorders }  and  is  recommended,  with  nitre,  by 
some  authors  of  reputation^  in  slow  fevers. 

BARLEY'Com  is  used  to  denote  a  long  measure,  'con* 
taining  in  length  the  third  part  of  an  inch,  and  in 
breadth  the  eighth.  The  French  carpenters  also  use 
barley *com,  grain  d^orge^  as  equivalent  to  a  line,  or 
the  twelfth  part  of  an  inch. 

BARLEY'Corn  (^grain  d^orge^^  is  also  used  in  build* 
ing  for  a  little  cavity  between  the  mouldings  of  joiners 
work,  served  to  separate  or  keep  them  asunder  j  thus 
called  because  made  of  a  kind  of  plane'  of  the  same 
name. 

BARLOW,  WilliJIm,  bbhop  of  Chichester,  dc* 
scended  of  an  ancient  family  in  Wales,  was  bom  in  the 
county  of  Essex.  In  his  youth  he  favoured  the  Reform 
mation  }  and  travelled  to  Germany  to  be  instnicted  by 
Luther,  and  other  preachers  of  the  new  doctrinci 
How  long  he  continued  a  Protestant  is  uncertain :  but 
from  his  letter  to  King  Henry  VIII.  quoted  below,  it 
appears  that  he  wrote  several  books  against  the  church 
of  Rome.  However,  he  was  a  regular  canon  in  the 
Augustine  monastery  of  S^  Osilh  in  the  county  of  Es« 
sex,  and  studied  some  time  at  Okford  with  the  brothers 
of  that  order,  where  lie  took  the  degree  of  doctor  in 
divinity*  He  was  then  made  prior  of  the  convent  at 
Bisham  in  Berkshire  ;  and  afterwards  succeeded  to  the 
several  priories  of  Blackmore,  Tvptree,  Lega,  Brom- 
hole,  and  Haverford-west.  On  the  dissolution  of  ab- 
beys, he  resigned  not  only  with  a  good  grace,  but  per* 
suaded  several  other  abbots  to  follow  bis  example*. 
King  Henry  was  so  pleased  with  his  ready  obedience 
on  this  occasion,  that  he  sent  him,  in  1535,  on  an 
embassy  to  Scotland  ^  in  the  same  year  made  him  hx* 
sliop  of  St  Asaph  \  in  two  months  after,  translated  him 
to  the  see  of  St  David's,  and  in  1547  to  that  of  Bath 
and  Wells.  During  this  time,  our  good  bishop,  as 
appears  from  the  following  epistle  to  the  king,  was,  or 
pretended  to  be,  ft  staunch  Papist :  it  was  written  in 
1 533*  '*  Prayse  be  to  God,  who  of  his  infyny te  good-^ 
ness  and  mercy  inestymable  hath  brought  me  out  of 
darkness  into  light,  and  from  deadly  ignorance  into  the 
quick  knowledge  of  the  truth.  From  which,  through 
the  fiend's  instigation  and  false  persuasion,  I  have  great* 
ly  swerved.  In  so  mnch  that  I  have  made  certsjn 
bokes,  and  have  suffered  them  to  be  emprinted,  as  the 
tretise  of  the  Buryallofthe  MasSf  Sfc.  In  these  tre- 
tiaes  I  perceive  and  acknowledge  myself  grievously  to 
have  erred,  namely  against  the  blessed  sacrament  of  the 
altare  ;  disallowing  the  masse  and  denying  purgatoryi 
with  slanderous  infamy  of  the  pope  and  my  lord  car* 
dinal,  and  outrageous  rayling  against  the  clergy  $ 
which  I  have  forsaken  and  utterly  renounced^-^Anks 
pardon  William  Barlow.''  However,  when  Edward  VK 
came  to  the  crown,  he  was  again  a  Protestant }  and  for 
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Barlow,   that  reasoBy  on  4)vaon  Mary^a  aaeeHioni.waQ  deprived 
of  his  biabopriOt  ^P^  ^^t  prjyooei.t^  tlia  Fl«Qt^  where, 
he  continued  some'  time*    At. length,  he  found  means,, 
to  escape,  and  immediately  joined  the  other  Elnglish 
Protestants  in  Germany.     \Vben  Qneen^lizaheth  as- 
cended the  thronOy  our  prelate  was  raised  to  the  see  of 
Chiohestery  and  sootn  after  made  first  prebendary  of  the. 
collegiate  church  of  Westminister.     He  died  in  15681 
and  was  buried  in  the  cathedral  n^  Chichesterw     He 
had  five  daughters,;  each  of  whom  married  a  bisbop* 
He  wrote,  i.  The  Buryal  of,  the  masae,    2*  Th^  climb* 
ing  op  of  Fryess  and  religious  Persons^  portred  with.Fi* 
gures.    3.  Christian  Homilies.   4.  A  book  upon  Cosmo- 
graphyl     5.  The  godly  and  pious  lostitation  of  a  Chri- 
stian Man,  commonly  called:  the  Bishop's  Book ;  and 
several  other  workstt  Ha  i»  said! to  be  the  traoslator  of 
the  Apocrypha  as  far.  as  the  book  of  Wisdom.     Hia 
letters  to  M.  Parker  are  in  manusoripit  in  Corpos.  Christt: 
college,  Cambridge,  Misc.  i.  445. 

Barlow,  William^  a  matbematioian  and  divine,  the. 
son  of  the  bishop  of  Chiobester,  was  born  in- Pern* 
brokeshire  whilst  his  father  was.  bishop  of  St  D.atid^s* 
In  1560,  he  was  entered  commoner  of  Baliol  college  in* 
.  Oxford}  and  in  1564,  took  a  drgree  in  arts,  which 
having  completed'  by  determination,:  he.  left,  tha  oni? 
verdty  and  went  to  sea  \  but  ia  what  .(opacity  is  ttn*> 
certain  :  however,  he  acquired  oonaiderable  knowledge t 
in  the  art  of  navigation.    Abont  the  year  1573*  he 
entered  into  orders,,  and  became  prebendary  of  Win- 
chester and  rector.of  Easton  near  that. city.     In.  1588 
ha  was.  made  prebendary  of  Litchfield,  which  he  ex- 
changed for  the  t  pi  ace  of  treasurer  of  that  church.  Some 
years  after,  .he  was ;  made. chapUin  to  Prince  Henry, 
the  son  of  King  James.  1. ;  and  in  1614,  archdeaeon  of 
Salisbury.     He  was.  the  first  writer 'On  th^: nature  and- 
propettiea  of  the  magnet.     Barlow  died  in  tbe  year. 
1635,  ^^  ^"^*^  buried  in  the  church  at  Easton.    Hia. 
works  arcy  x.  **  Tbe  Navigatorfs  Supply,  containing 
many  things  of^  principal  importance  belonging  to  na- 
vigatioDy  and  use  of  diverse  ins truoMnta  framed  chiefly, 
for  that  purpose.''     London,  1597,  4to,  Dedicated  ta 
Robert  earl  of  Essex.    2.  *'  Magnetical  Advertisements, 
or  diverse,  peitinent  Observations  and  .approved  Expe- 
riments, conceming/  the  Nature  and.  Properties  of  the; 
Loadstone."     Lpi^on,  1616,  4to.     3.  '*  A  brief  Dis- 
covery of  the  idle  Animadversions  of  Mark  Ridley,. 
M*  D.  upon,  a  Treatise  entitled  Magnetical  Advertise- 
ments.''    London,  161 8,  4to. 

Barlow,  Thorfms^  born  in  1607,.  was  appointed 
fellow  of  Queen's  college  in  Oxford,  in  1633  9  ^^^  ^^^ 
years  after  was  .chosen  reader  of  metaphysics  to  the  uni- 
versity. He  was  .keeper  of  tbe  Bodleian  library,  and- 
in  1657  was  chosen : provost  of  Queea'a  college.  After* 
the  restoration  of  King  Cbarlea  IL  he  was.  nominated 
^  one  of  tbe  commissioners  for  restoring  the  members  un- 
justly expelled  in  1648.  He  wrote  at  that  time  The 
Case  of  Toleration  in  Matters  of  Religion,  to  Mr  R. 
Boyle.  In  1675^  he  was.  made  bishop  of  Lincoln. 
After  the  popish,  plot,  he  published  several  tracts 
against  the  Roman  eatholic  religion;  in  which  he 
shows  an  uncommon  extent  of  learning,  and  skill  in 
polemical  divinity*  Nevertheless,  when  the  duke  of 
York  was  proclaimed  king,-  he  took  all  opportunities 
of  expressing  his  afiection  toward  him  ^  but  after  tbe 
revolution  he?  aa  readily  voted  that  the  king  bad  abdi« 
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cated  his  kingdom ;  and  waa  very  vigorona  in  ezclndiag   b«Iow 
those  of  tbe  clei^  who.  refused  the  oatha,  .fvom^tbeb.      |. 

benefices. 

Mr  Granger  observes, .  that  "  this  learned  prelate, 
whom  natUDe-  designed  for  a  scholar,  and  who  acted  in: 
confarmity  with  the.  bent  of  nature,  Waa  perbi^  as 
gpeaft  a  master  of  the  learned  languages,  ami  of  tbe^ 
works  of  the  celebrated  authors  who  have  written  ift 
thefelangvages^  aaany  man  io  bis  age*  The  gicatest 
part  of  his  .writings^  of  which  Mr  Wood  baa  given  ea 
a  catalogue,  are  against  Popery :  and  bia  condoot  fov 
seme  time,  like  that  of  other  Calvinists,  appea»d  to 
he  in  direct  oppeaition.  to  the  chijveb  of  Rome.  Bol 
aftei^  James  asoended  the  throne,  beseemed  to  appseacb 
Dftiieh  nearer  to  Popery  than  he  ever  did  before.  He 
sent  tbe  king:  an  address  of  thanks  &r  hia  declaratioa 
fplr  liberty  of  conacienoe,  and  is  said  to^bave  written 
reasonsr  for  reading  that  deelaration.  His  com^iaacei 
were  mucb  the  same  after  the  revolntieo.  His  m^ 
deration,. te  call  it  by  tbe  softest  name^waa  very  great  ^ 
indeed  segreat  aa  to  bring  the  firmness  of.  bis  charac- 
ter in.  question.  But  casuistry  reconcilea  seeming  coon 
tradictions.  He  was,  abstracted  irom  this  laxity  of  > 
principles,  a  very  great  and  worthy  man.'*  He  died  at 
Bockden,.  in  Huntingdonshire  on  the  8tb  of  October 
i6chi,  in  the  S^ih  year  of  his  age. 

AARtow,  Francis^  an  English  painter,  waa  bom 
in  Lincolnshire.  On  hia  coming  te  London,  be  waa 
placed  with  one  Shepherd,  a  limner ;  but  bis  ge* 
nius  led  him  chiefly  4o  drawing  of  birds,  fish,  and 
other  aninuda*  There  are  six  books  of  animals  from 
his  drawings,  and  he  painted  some  ceilings  with  birda 
for  noblemen  and  gentlemen  in  the  conntry.  His 
etchings  are  nnmcffous ;  bis  illnstimtioa.of  £aop  iahis 
greatest  work.  He  died  in  1702*  There  is  same* 
thing  pleasing  in*  the  composition  and  maimer  of  this 
raaater,  though '  neither  is  excellent.  His  drawing 
too  is  very  indifferent ;  nor  does  he  characterize  any 
animal? justly..  His  birds  in  general  are  better  than  bia 
beasts.. 

Babxow,  Joe/,  an.  American  literary  and  political 
character.     See  Supplement. 

BARM^.the  same  with  yest.  See  Yest.— Bsrm  ' 
is.  said  to  have  been  first  used  by  tbe  Celtm  in  the 
composition  of:  bread.  About  tbe  time  of  Agricda^s 
entrance  into  Lancashire,  a  new  sort  of  loaf  had  been 
introduced  at  Rome,  which  was  formed  only  of  w»» 
ter  and  flour,  and  much  esteemed  for  its  lightness: 
and  it  was  called  the.  wetor  cake  from  its  simple  com* 
pOHitioii,  and.the  Parthian  roll  from  its  original  inven- 
tors. But  even  thisiwas  not  comparable  to  tbe  French 
or  Spanish  bread  for  its  lightness.  The  use  of  cormi*,  *  8cc  iir» 
and  the:  knowledge  of  brewing,  bad  acquainted  the 
Celtes  ;nritb  an  ingredient  for  their  bread,  which  was 
much  better  calculated  to  remler  it  light  and  pleasant, 
than  the  leaven,  the  eggs,  tbe  milk,  or  the  wide  and 
honey,  of  other  nations.  This  was  tbe  spume  whieb 
arose  on  the  surface  of  their  curmi  in  fermentation,  and 
which  the  Welch  denominate  ^rm,  and  we  barm*  The 
Ctrltes  of  Gaul,  of  Spain,  and  most  probably  therefore 
of  South,  Britain,  had  long  used  it*,  and  their  bread 
was,  in  consequence  of  this,  superior  in  lightness  to 
that  of  any  other  nation  in  the  world  t;  S«e  tbe  ar*f  pfi»y,b'b 
tides  Baking, and  Bread.  xfm.c.7> 

BARMAN,  an  East  Indiaa  people,  who  in  1515'** 

possessed 


BAB 


yomwiiA  all  the  coant  extending  frmn  Bengal  to  Fega. 
It  appeart  also,  tliat  tbev  were  forroerlj  mastera  of 
^***-  Ava,  the  dooifoioas  of  which  extetuled  as  fiu*  aB^China  $ 
"""^  and  of  oonteqaeace  the  Barmas  were  mantcFB  of  most 
tif  the  northern  psrts  of  the  peninsula  heyond  the  Gan* 
gas.  Their  donintaos,  however,  were  afterwards  re- 
duced to  very  narrow  bounds,  and  their  king  became 
tributary  to  the  king  of  Pegu ;  but  by  degrees  they  not 
only  reooTered  their  former  empire,  but  conqnered  the 
kingdoms  of  Pegu,  6iam,  and  several  others.  By  the 
latest  accounts,  their  kingdom  extends  from  the  pro- 
vinoe  of  Ynn-nan  in  China,  about  800  miles  in  kngth 
from  north  to  south,  and  250  in  breadth  from  east  to 
west.    See  Asia  and  Pegu. 

BARN,  in  Hwtbandry^  a  covered  place  or  house,  with 
air-holes  in  the  sides,  for  laying  up  any  sort  of  grain, 
hay,  or  straw. 

8t  BARNABAS'S  Day,  a  Christian  festival,  cele* 
hrated  on  the  11th  of  Jun6.-«*-St  Barnabas  was  bom  in 
Cyprus,  and  descended  of  the  tribe  of  Levi,  whoee 
Jewish  ancestors  are  thought  to  have  retired  thither  to 
secore  themselves  from  violence  doring  the  troublesome 
times  in  Judea.  His  proper  name  was  loses  ;  to  which, 
after  his  conversion  to  Christianity,  the  apostles  added 
.  that  oiJBamahaSf  signifying  either  tAe  son  of  prophecy f 
or  the  ion  of  consolation  g  the  first  respecting  his  eminent 
prophetic  giftSf  the  other  his  great  charity  in  selling 
'  his  estate  for  the  comfort  and  relief  of  the  poor  Chri- 
stians. He  was  edocated  at  Jerusalem,  under  the  great 
Jewish  doctor  Gamaliel  ^  which  might  probably  lay 
the  foundation  of  that  intimate  -friendship  which  mm 
afterwards  contracted  between  this  apostle  and  Bt  Paul. 
The  time  of  his  conversion  is  uncertain  %  but  be  is  ge* 
neraliy  esteemed  one  of  the  seventy  disciples  chosen  by 
omr  Saviour  himself. 

At  Antioch,  8t  Paul  and  St  Barnabas  had  a  oon- 
lest,  which 'ended  in  their  separation:  but  vi^hat  fpl* 
lowed  it  with  respect  to  St  Barnabas  is  not  related  in 
the  Acts  of  the  Apostles.  Some  say,  he  went  into  Ita* 
iy,  and  founded  a  church  at  Milan.  At  Salamis,  we 
are  told,  he  so&red  martyrdom  \  whither  some  Jews, 
being  come  out  of  Syria,  set  upon  him,  as  he  was  die- 
jpoting  in  tlie  synagogue,  and  stoned  hiin  to  death* 
He  was  buried  by  his  kinsman  Mark,  whom  he  had 
taken  with  him,  in  a  cave  near  that  city.  The  re* 
nains  of  bis  body  ar«  said  to  have  been  discovered  in 
the  reign  of  the  emperor  Zeno,  together  with  a  copy 
of  St  Matthew*s  gospel,  written  with  his  own  hand, 
and  lying  on  his  breast. 

St  BjRifABJ^a  Epistle^  an  apocryphal  work  ascribed 
to  St  Barnabas,  and  frequently  cited  by  St  Clement 
of  Alexandria  and  Origen.  It  was  first  published  in 
Greek,  from  a  copy  of  Father  Hugh  Menard,  a  Bene* 
drctine  monk.  An  anoient  version  of  it  was  found  in 
a  nanoscript  of  the  abbey  of  Coebey,  near  a  theustnd 
years  old.  Vossitts  published  it,  in  the  year  1656^  to* 
gelher  with  the  epistles  of  St  Ignatins. 

St  BjOtNABJa^s  Gospel^  another  apocryphal  wort, 
ascribed  to  St  Barnabas  the  apostle,  wherein  the  history 
of  Jesus  Christ  is  related  in  a  manner  very  diileient 
from  the  account  given  us  by  the  four  £vangelistStf 
The  Mahometans  have  this  gospel  in  Anbie,  and  it 
corresponds  very  weU  with  those  traditions  which  M»» 
bomet  followed  in  his  Koran.  It  was,  probilbly,  a 
forgery  of  some  Dominal  Christians  ^  and  afterwtrda 
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altered  and  interpolated  by  the  Mahometans,  the  better 
to  serve  their  purpose. 

BARNABITES^  a  relifirious  order,  founded  in  the 
1 6th  century  by  three  Italian  gentlemeo,^  who  had  been 
advised  by  a  famous .  preacher  of  those  days  to  read 
carefully  the  ^epistles  of  St  Paul.  Hence  they  were 
called  clerks  of  St  Pauli  and  Bamahites^  because  they 
performed  their  first  exercise  in  a  church  of  St  Barna- 
bas at  Milan.  Their  habit  Is  black  \  and  their  office 
to  instruct,  catechise,  and  serve  in  mission. 

BARNACLE,  a  Ipecies  of  goose.  See  Akas,  Or. 
NITHOLOGT  Indepe. 

BARNACLES,  in  Farriery^  an  instrument  com- 
posed of  two  branches  joieed  at  one  end  with  a  hinge, 
to  pot  upon  horses  noses  when  they  will  not  stand  quiet- 
ly to  be  shod,  blooded,  or  dressed. 

BARNADESIA.    See  Botany  Indes. 

BARNARD, 'or  Bernard,  John,  the  son  of  ,lohn 
£amard  gent,  was  bom  at  Castor  in  Lincolnshire,  and 
educated  at  Caitibridge.  After  several  preferments,  he 
was  msde  a  prebendary  of  the  church  of  Lincqln.  He 
wrote  Centwra  Ckribr^  against  scandalous  ministers  not 
.fit  to  be  i^storod  to  church  livings  y  the  Life  of  Dr 
Heylyn  j.and  a  few  other  works.  He  died  at  Newark, 
August  17. 1683. 

Babnaxjo  Castkf  ieated  on  the  river  Tees  in  tbe 
county  of  Durham,  is  a  toihi  and  barony  belonging  to 
Vane  earl  of  DarUoglon.  It  is  indifferently  large,  and 
bas  a  manuGKtory  of  atockings.  W.  Long.  i.  45. 
N.  Lat.  54.  35. 

BARNES,  J08BUA,  rproffessor  of  the  Greek  language 
at  Cambridge,  in  the  beginning  of  the  i8th  century. 
He  was  chosen  queen^s  professor  of  Greek  in  1695,  a 
hinguage  he  wrote  and  spoke  with  the  utmost  facility, 
fiis  first  publication  was  a  whimsical  tract,  entitled 
Gerama^  or  a  New  Discovery  oTthe  little  sort  of  people 
called  Pygmies.  After  that  appeared  his  Lifie  of  Ed'- 
ward  lU.  in  which  he  introduces  bis  bero  making 
long  and  elaborate  speeches.  lb  the  year  1700,  whem 
be  published  many  of  his  woiks,  Mrs  Mason,  of  Hem* 
mingford,  m  Huntingdonehire,  a  widow  lady  of  be- 
tween 40  and  50,  ifith  a  jointure  of  lool.  per  aontimi 
who  bad  been  for  some  tiase  a  great  admirer  of  him, 
came  to  Cambridge,  and  desired  leave  to  settle  looU 
a-year  upon  him  after  ber  death ',  which  ho  politely 
refused,  unless  she  Would  likewise  condestend  to  make 
him  happy  with  her  person,  which  was  not  very  enga-^ 
ging.  The  lady  was  too  obliging  to  refiise  any  thing 
to  Joshoa,  for  whom  she  aaid,  '*  the  sun  stood  still  y'*^ 
and  they  were  accordingly  married.  Mr  Barnes  wrote 
several  other  books  besides  those  above. mentioned,  par* 
ticularly,  Sacred  Poems  ^  The  hik  of  Oliver  Cromwell, 
the  Tyrant }  several  dramatic  pieces  ;  a  poetical  Para* 
phrase  on  the  History  of  Esthcir,  in  Greek  verse,  with  a 
Latin  translation,  &c :  and  he  published  editions  of 
Euripides,  Anaoeon^  and  Homer^s  Iliad  and  Odyssey, 
with  notes  and  a  Latin  Iranslatioo.  He  wrote  with 
greater  ease  in  Grefek  than  even  in  English,  and  yet  is 
generally  allowed  nbt  toJiave  understood  the  delicacies 
of  that  language.  He-was  of  such  a  humane  disposition, 
and  so  unacquainted  inth  the  world,  that  he  gave  his 
only  coat  to  a  vagtfiot  begging  at  his  door.  This  ex« 
callcot  man  died  on  the  3a  of  August  1712,  in  the  58th 
ytoar  «f  his  age. 

BABN£y£LDT,  John  x>*OuDEir,  Ibe  oeMwated 
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BaroeTeldt  Dutch  statesman,  and  one  of  the  founders  of  the  cWil         B  A  ROCHE,  or  Broach,  a  town  ofCambaya,  in  BwMti 
liberty  of  Holland.    His  patriotic  zeal  inducing  him  to  "  Hindostan  ;  it  is  walled  round,  and  was  formerly  a       I 
limit  the  authority  of  Maurice  prince  of  Orange  the  se-     ^' ' *  *—''''      ^*  ' :-l-i^:*--i  i.- Bwwete 


cond  stadtholfler  of  Holland,  the  parttzans  of  that  prince 
falsely  accused  him  of  a  design  to  deliver  his  country  in- 
to the  hands  of  the  Spanish  monarch.  On  this  absurd 
charge  he  was  tried  by  26  commissaries  deputed  from 
the  seven  provinces,  condemned,  and  beheaded  in  1619. 
His  sons  William  and  R6n6,  with  a  view  of  revenging 
their  father^s  death,  formed  a  conspiracy  against  the 
stadtiiolder,  which  was  discovered.  William  fled  :  but 
Reae  was  taken  and  condemned  to  die  j  which  fatal 
circumstance  has  immortalized  the  memory  of  his  mo- 
ther,  of  whom  the  following  anecdote  is  recorded.  8he 
solicited  a  pardon  for  R^n^ ;  upon  which  Maurice  tit' 
pressed  his  surprise  that  she  should  do  that  for  her  son 
which  she  had  refused  for  her  husband.  To  this  remark, 
she  replied  with  indignation,  **  I  would  not  ask  a  par- 
don for  my  husband,  because  he  was  inooceot.  I  soli- 
cit it  for  my  son,  because  he  is  guilty." 

BARNET,  a  town  partly  in  Middlesek  and  partly 
in  Hertfordshire.  It  is  a  great  thoroughfare,  and  the 
market  is  very  remarkable  for  hogs*  Population  1579* 
W.  Long.  0.5.  N*  Lat  51.  42. 

BARNSL£y,  or  Black  Barnsuet,  a  town  of  the 
west  riding  of  Yorkshire,  seated  on  the  side  of  a  hill, 
and  five  furlongs  in  length,  and  containing  5014  in- 
habitants in  181 1.     W«  Long.  i.  20.  N.  Lat.  53.  35. 

BARNSTABLE,  a  sea-port  town  of  Devonshire, 
seated  on  the  river  Tan,  over  which  there  is  a  good 
bridge.  It  sends  two  members  to  parliament,  and  had 
4019  inhabitants  in  18x1.     W«  Long.  4.  5.  N*  Lat. 

BARO,  or  Baron,  Peter,  professor  of  divinity  in 
the  university  of  Cambridge,  in  the  T6th  century,  was 
bonr  at  Estampes  in  France,  and  educated  in  the  uni- 
versity of  Bourges,  where  be  was  admitted  a  licentiate 
in  the  law :  but  being  of  the  Protestant  religion,  he 
was  obliged  to  leave  his  native  country  to  avoid  perse- 
cution 'j  and  withdrawing  into  England,  was  kindly  en- 
tertained by  Lord  Burleigh.  He  afterwards  settled  at 
Cambridge ;  and  by  the  recommendation  of  bis  noble 
patron,  was,  in  1574,  chosen  Lady  Margaret^  profes- 
sor there.  For  some  years  he  quietly  enjoyed  his  pro- 
fessorship 'f  but  there  was  at  last  raised  a  restless  fac- 
tion against  him,  by  his  opposing  the  doctrine  of  abso- 
lute predestination  ;  which  rendered  hts  place  so  un- 
easy to  him,  that  he  chose  to  leave  the  university,  and 
to  settle  in  London.  He  wrote,  u  In  Jonam  Prophe^ 
tarn  Praleciiones  xxxiz.  2.  De  Prastantia  et  Dig' 
nttate  Divtntg  Lcgis  ;  and  other  pieces.  He  died  in 
liondon,  about  the  year  x6oo. 

BAROCCI,  Frederic,  a  celebrated  painter,  was 
born  at  Urbino,  where  the  genius  of  Raphael  inspired 
him.  In  his  early  youth  he  travelled  to  Rome ;  where 
be  painted  several  things  in  fresco.  He  then  returned 
to  Urbino  \  and  giving  himself  np  to  intense  study,  ac- 
quired a  great  name  in  painting*  His  genius  particu- 
larly led  him  to  religious  sabjects*  At  bis  leisure  hours, 
be  etched  a  few  printa  from  his  own  designs ;  which  are' 
highly  finished^  and  executed  with  great  softness  and 
delicacy.  The  Sabttation  is  his  capital  performance  in* 
that  way  t  of  which  we  seldom  meet  with  any  impres- 
sions, but  those  taken  from  the  retouched  plate,  which 
are  very  haxah..    He  died  at  ITrbboin  z6x2|  aged  84. 
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place  of  great  trade.  It  is  now  inhabited  by  weavers 
and  such  mechanics  as  mannfacture  cotton  cloth.  Here 
they  have  the  best  cotton  in  the  world,  and  the  best 
bastas  are  manufactured  in  thi^  place.  It  was  taken 
possession  of  by  the' British  in  iSo3,and  is  still  retain- 
ed by  them.     £.  Long.  72.  5*  N.  Lat.  22.  15. 

BAROCO,  in  Xo^,  a  term  given  to  the  fourth 
mode  of  the  second  figure  of  syllogisms.  A  syllogiem 
in  baroco  has  the  first  proposition  ooivereal  and  affirma- 
tive, but  the  second  and  third  particular  and  negative, 
and  the  middle  term  is  the  predicate  in  the  two  first 
propositions.     For  example, 

NuUus  homo  mm  est  bipes : 
Non  omne  animal  est  bipes : 
Non  omne  animal  est  homo* 

BAROMETER  (from  fim^,  weight,  and  ftsr^, 
measure) J  an  instrument  for  measuring  the  weight  of 
the  atmosphere,  and  of  nse  in  foretelling  the  changes  of 
the  weather,  and  also  for  measuring  the  height  of  moon- 
tains,  &c.  , 

The  common  barometer  consists  of  a  ^%9m  tnbe  her-  Priodpitt 
metically  sealed  at  one  end,  and  filled  with  quicksilver^^ ^ 
well  defecated  and  purged  of  its  air.  The  finger  being  ""'^'^ 
then  placed  on  the  open  end,  in  imroediattf  contact 
with  ^he  mercury,  so  as  not  to  admit  the  least  particle 
of  air,  the  tnbe  is  -inverted,  and  the  lower  end  plung- 
ed into  a  bason  of  the  same  prepared  mercury  ;  then 
upon  removing  the  finger,  the  mercnry  in  the  tube 
win  join  that  in  the  bason,  and  the  mercnrial  column 
in  the  tube  will  subside  to  the  height  of  29  or  30 
inches,  according  to  the  state  of  the  atmosphere  at 
that  time.  This  is  the  principle  on  which  all  barome- 
ters are  constructed.  Of  their  invention,  the  differ- 
ent kinds  of  them,  and  the  theories  by  which  their  phe- 
nomena are  solved,  we  shall  proceed  to  give  an  histori- 
cal aocoont.  , 

In  the  beginning  of  the  last  centnry,  when  the  doc-DiieMcd 
trine  of  a  plenum  was  in  vogue,  pbilosopliers  were  of  ^7  Galilee 
i^nion,  that  the  ascent  of  water  in  pumps  was  <^^tng^3"^ 
to  the  abhorrence  of  a  vacuum  $  and  that  by  means  of^^^j^ 
suction,  fluids  might  be  raised  to  any  heigbt  whatever. 
But  Galileo,  who  flourished  about  that  time,  discovered 
that  water  could  not  ascend  in  a  pump  nnless  the  sucker 
reached  yrithin  33  feet  of  its  surface  in  the  well.  From 
hence  he  concluded,  that  not  the  ppwer  of  suction,  but 
the  pressure  of  the  atmosphere,  was  the  cause  of  the  as- 
cent of  water  in  pumps ;  that  a  column  of  water  33  feet 
high  was  a  counterpoise  to  one  of  air,  of  an  equal  base, 
whose  height  extended  to  the  top  of  the  atmosphere ; 
and  that  for  this  reason  the  water  would  not  follow  the 
sucker  any  farther.  From  this  Torricelli,  Galileo^s  dis- 
ciple, took  the  hint  \  and  considered,  that  if  a  column 
of  water  of  about  33  feet  in  height  was  equal  in  weight 
to  one  of  air  having  the  same  base,  a  column  of  mercury 
no  longer  than  about  29^  indies  would  be  so  too,  he* 
oause  mercury  being  about  14  times  heavier  than  water, 
a  column  of  mercnry  most  be  14  times  shorter  than  one 
of  water  equally  heavy.  Accordingly,  having  filled  a 
glass  tube  with  mercury,  and  inverted  it  into  a  bason  of 
the  same,  be  found  the  mercury  in  the  tnbe  to  descend 
till  it  stood  about  29$  inches  above  the  8ttf£s«e  of  that 
in  the  bason.^ 

Notwithstanding     ,    . 
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«tcr.     Notwithstanding  this  clear  proof  of  the  pressure  of     ing  in 

"^  the  atmosphere,  however,  the  assertors  of  a  plenum  left 

.     no  means  untried  to  solve  the  phenomena  of  the  Tor- 
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that,  by  the  mutual  atlractlon  of  cohesion  be- Barometer, 
tween  the  meixury  and  tbe  g^ass,  the  whole  column 
was  sustained  after  the  tube  was  inverted."— Here, 
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^  ^  ricellian  experiment  by  some  other  hypothesis.  Tbe 
most  ridicaloos  solution,  and  which  at  the  same  time 
gave  the  adverse  party  tbe  greatest  difficulty  to  over- 
throw it,  was  that  of  Linus.  He  contended,  that  in  tbe 
upper  part  of  the  tube,  there  is  a  film  or  rope  if  mer^ 
cury^  extended  through  the  seeming  vacuity  \  and  that, 
by  this  rope,  the  rest  of  the  mercury  was  suspended, 
and  kept  from  falling  into  the  bason.  Even  this  so  ab- 
•nrd  hypothesis  be  pretended  to  confirm  by  tbe  follow- 
ing experiments.  Take,  says  he,  a  small  tube,  open  at 
both  ends,  suppose  about  20  inches  long;  fill  this  tube 
with  mercury,  stopping  tbe  lower  orifice  with  your 
thumb :  Then  closing  the  upper  end  with  your  finger, 
and  immerging  the  lower  in  stagnant  mercury,  yon  shall 
)ierceive,  upon  the  removal  of  your  thumb,  a  manifest 
■action  of  your  finger  into  the  tube  $  and  the  tube  and 
mercury  will  both  stick  so  close  to  it  that  you  may  car- 
ry them  about  tbe  room.  Therefore,  says  he,  the  in- 
ternal cylinder  of  mercury  in  the  tube  is  not  held  up  by 
the  preponderate  air  without  \  for  if  so,  whence  comes 
so  strong  a  saction,  and  so  firm  an  adhesion  of  the  tube 
to  the  finger? — ^The  same  effect  follows,  though  the 
tube  be  not  quite  filled  with  mercury  j  for  if  a  little 
space  of  air  is  left  at  the  top,  after  the  tube  is  immeiged 
in  the  stagnant  mercury,  there  will  be  a  considerable 
saction  as  before. 

These  experiments,  which  are  themselves  clear  proofs 
of  the  pressure  of  the  air,  supported  fpr  some  time  the 
funicular  hypothesis,  as  it  was  called,  of  Linus.     But 
when  it  was  discovered,  that  if  the  tube  was  carried 
to  the  top  of  a  high  mountain  the  mercury  stood  lower 
than  on  the  plain,  anil  that  if  removed  into  tlie  vacuum 
of  an  air-pump  it  (eil  out  altogether,  tbe  hypothesis  of 
c-  ^  Linus  was  rejected  by  every  body«-— There,  are,  how- 
"^"'ever,  two  experiments  which  create  a  considerable  dif- 
\    ficalty.     One  is  mentioned  by  Mr  Huygens,  viz.  that 
if  a  glass  tube  75  indies  long,  or  perhaps  longer,  is 
filled  with  mercnry  well  purged  of  its  air,  and  then  in- 
verted, the  whole  will  remain  suspended ;  whereas,  ac- 
cording to  tlie  TorriceMian  experiment,  it  ought  to  sub- 
side immediately  to  the  height  of  29  or  30  inches.     Ic 
is  true  indeed,  tlrnt,  upon  shaking  the  tube,  the  mer- 
cury presently  subsides  to  thst  height  \    but  why  it 
should  remain  suspended  at  ail,  more  than  twice  the 
height  to  which  it  can  be  raised  by  the  pressure  of  tbe 
most  dense  atmosphere,  seems  not  easily  accounted  fori 
fee-  Bod  accordingly,  in  the  Philosophical  Transactions  we 
-    find  attempts  to  acconnt  forit  by  the  pressure  of  a  roe* 
f<^  dium  more  subtile  than  the  common  air,  and  capable 
of  pervading  both  the  mercury  and  glass.     We  ^nd 
there  also  another  ver}'  surprising  fact  of  the  same 
kind  mentioned ;  viz.  that  a  pretty  large  tube  under  29 
inches,  in  length,  filled  with  mercury,  and  inverted  into 
a  bason  of  the  same,,  will  remain  full,  though  there  be 
a  small  hole  in  the  top.    This  too,  is  there  accounted 
for  by  the  pressure  of  a  medium,  more  subtile  thap  com- 
mon air ;  but  by  no  means  in  a  satis&ctory  manner.    Mr 
Kowaiiig,   i^bo  mentions  the  phenomenon  of  the  75. 
inch  tube,  accounts  for  it  in  tbe  folbwing  manner. 
**  The  cause  of  this  phenomenon  seems  to  be,  that  by 
the  great  weight  of  so  long  a  colnmn  of  mereo^,  it 
jPB^sed  into  iq  dose  coot»pt  with  the  glass  in  poai^* 


however,  we   must  observe,   that  this  solution  seems 
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equally  unsatisfactory  with  that  of  the  subtile  medium 
already  mentioned  ;  because  it  is  only  one  end  of  the  co- 
lumn which  sustains  so  great  a  pressure  from  the  weight 
of  the  mercnry  \  and  therefore,  though  five  or  six  inches 
of  the  upper  part  of  the  tube,  where  the  pressure  had 
been  strongest,  might  thus  remain  full  pf  mercury,  yet 
the  rest  ought  to  fall  down.  Besides^  it  is  only  the  out- 
side of  tbe  mercurial  column  that  is  in  contact  with  the 
glass,  and  consequently  these  parts  only  ought  to  be  atr 
.  tracted.  Therefore,  even  granting  the  pressure  to  be 
equally  violent,  on  the  inversion  of  the  tube,  all  the  way 
firom  29  to  75  inches,  yet  the  glass  ought  to  be  only  as 
it  were  silvered  over  by  a  very  thin  film  of  mercury, 
while  the  middle  parts  of  tbe  column  ought  to  fall  out 
by  reason  of  their  fluidity.  ^o 

The  other  experiment  hinted  at,  is  with  regard,  to  Another 
siphons  :  which,  though  it  belongs  more  properly  to  the  csperiment 
article  H  ydhostatics,  yet  seems  negessar^  to  be  men-  ^'*^  •• 
tioned  here.    It  is  this :  That  a  siphon,  once  set  a  run-  P"^*' 
ning,  will  continue  to  do  so^  though  set  under  the  re- 
ceiver of  an  air-pump  and  the  air  exhausted  in  the  most 
perfect  manner^  or  if  a  siphon  u  filled,  and  then  set 
under  a  receiver  and  the  air  exhausted,  if  by  any  coo* 
trivance  tbe  end  of  the  lower  leg  is -opened,  it  will  im« 
mediately  begin  to  run,  and  discharge  the  water  of  an  j 
vessel  in  which  tbe  other  leg  is  placed,  as  though  it  was 
in  the  open  air.    Tbe  cause  of  this  phenomenon,  as 
well  as  the  former,  seems  very  difficult  to  be  investi- 
gated.    Some  philosophers  have  attempted  a  solution 
on  a  principle  something  similar  to  that  of  the  funi-       if 
colar  hypothesis  of  Linus  above-mentioned  ;    namely, Anotiicr 
that  *'  fluids  in  siphons  seem  as  It  were  to  form  one  con-  *ol*^o. 
tinned  body  \  so  that  the  heavier  pait,  descending,  like 
a  chain  pulls  the  lighter   after  it.^^     This   might  be 
deemed  a  sufficient  explanation,  if  the  siphon   were 
only  to  empty  the  water  it  at  first  contains  in  itself:        ^^ 
bnt  when  we  consider  that  the  water  in  the  vessel,  fjuoitT^ 
which  much  exceeds  tbe  quantity  contained  in  tbe  cient. 
siphon,,  is  likewise    evacuated,    this   hvpotbesis   can. 
by  no  means  be   admitted  \   because   this   would    be. 
like  the  lighter  part  of  a  chain  pulling  the  heavier  af- 
ter \U  ,3 

Concerning  the  cause  of  these  singular  phenomena,.Anotherso- 
we  can  only  offer  the  following  conjecture..    The  ex-.l^i^ion  from, 
istence  o£a  roedioni  much  more  subtile  than  air,  and^jl^J^^*^ 
which  pervades  tbe  vacnum  of  an  air-puuip  with  the^j|« 
utmost  facility,  is  now  sufficiently  ascertained  in  the 
phenomena  of  electricity.     It  is  also  well  known,  that 
this  fluid  sunounds  the  whole  earth  to  an  indeterminate 
height.     If,  therefore,  this  fluid  either  is  the  power  of 
gravity  itself,  or  is  acted  upon  by  that  power,  it  roust 
necessarily  press  upon  all  terrestrial  bodies  in  a  manner 
similar  to  the  pressure  of  the  atmosphere.      If  then. 
we  could  from  any  vessel  entirely  exclude  this  subtile 
fluid,  and  form  an  electrial  vacuum,  as  well  as  we  can 
do  an  aerial  one  by  means  of  tbe  air-pump,  we  would. 
in  that  case  see  fluids  as  evidently  raised  by  the  pressure 
of  the  electric  matter,  as  we  now  see  them  raised  by 
that  of  tlie  air.     But  though  this  cannot  be  done,  we 
are  assured  that  there  are  certain  substances,  of  which. 
glass  ip  one,  through  which  tjie  electric  manner  cannot. 
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SttrometeK.  |ia88  bqt  with  difficalty.  We  are  likewise  certaiiiY  that 
though  the  electric  matter  puases  tbroagh  the  pore»of  wa- 
ter,  metals,  &c.  with  very  great  facility,  yet  it  still  must 
meet  with  some  resistance  from  their  solid  and  impene- 
trable parts,  whiph  cannot  be  pervaded  by  any  material 
substance.  We  know  also,  that  all  substances  do  na- 
turally contain  a  certain  quantity  of  this  electric  mat- 
ter, which  they  are  not  always  ready  to  part  with  ;  and 
when  by 'any  means  the  fluid  they  contain  is  set  in  mo- 
tion, they  are  then  said  to  be  electrified.  Now,  though 
we  are  certain,  that  the  friction  of  glass  by  mercury 
does  set  in  motion  the  •electric  fluid  contained  in  the 
mercury  or  in  the  glass  \  yet  when  the  tube  is  filled 
with  the  metallic  fluid,  whatever  quantity  has  been 
extricated  either  from  the  glass  or  mercury  during 
the  time  of  filling,  will  be  re-absorbed  again  by  the  me- 
tal and  conveyed  to  the  earth  during  the  time  of  in- 
version ;  and  consequently,  the  mercurial  tube,  when 
inverted,  will  not  be  electrified,  but  both  glass  and 
mercury  will  be  in  their  natural  state.  Here,  then,  the 
pressure  of  the  elc^ctrical  fluid  is  kept  aS  in  some  mea^ 
«ure  from  the  upper  part  of  the  mercury  by  the  glass, 
which  it  cannot  penetrate  easily  at  least.  To  the 
mercury  in  the  bason  it  has  free  access,  and  therefftre 
presses  more  upon  the  lower  than  the  upper  part  \  the 
consequence  of  which  is  a  suspension  of  the  mercury. 
It  is  true,  this  fluid  very  easily  penetrates  the  metallie 
matter  \  but  it  must  be  considered,  that  the  electric  fluid 
itself  is  in  some  measure  entangled  in  the  particles  of 
the  quicksilver,  and  cannot  be  extricated  without  mo- 
tion. As  soon  therefore  as  the  tube  is  shaken,  some 
part  of  the  electricity  is  extricated,  and  the  mercury 
begins  to  descend.  The  subtil ity  of  the  medium  is  such, 
that  no  sooner  has  it  begun  to  extricate  itself,  than,  by 
the  motion  of  the  metal  downwards,  it  issues  forth  in 
great  quantities,  so  as  to  become  visible,  like  a  blue 
flame,  in  the  dark.  The  equilibrium  is  therefore  de- 
stroyed in  an  instant^  as  it  would  be  were  we  to  admit 
air  to  the  top  of  the  barometer  \  nay,  in  a  more  efiee- 
tual  manner.  For  if  a  small  quantity  of  air  was  ad- 
mitted to  the  top  of  a  barometer,  the  mercury  woold 
only  descend  in  proportion  to  the  quantity  of  air  ad- 
mitted 'j  but  here,  no  sooner  is  a  quantity  of  electric 
matter  admitted,  than  it  procures  admission  for  a  vast 
deal  more,  and  consequently  the  mercury  descends  with 
accelerated  velocity.— On  this  principle  the  ascent  of 
water  in  the  siphon  while  in  vacuo  is  so  easily  accounted 
for,  that  we  need  not  take  up  time  in  explaining  it  far- 
ther.—-But  why  an  inverted  glass  tube  should  remain 
full  of  mercury  when  it  has-  a  hole  either  great  or  small 
in  the  top,  is  more  difficult  to  be  accounted  for,  and 
requires  this  farther  circunwtance  to  be  taken  into  con- 
eideration,  viz.  that  though  all, solid  bodies  will,  by  the 
action  of  gravity,  or  by  any  other  impulse,  easily  approaofa 
^ery  near  to  one  another,  yet  they  cannot  be  brought 
into  absolute  contact  without  a  very  considerable  force, 
much  greater  than  is  sufficient  to  overcome  their  gravity; 
vni  thus  it  appears  from  some  experiments^  that  the 
links  of  a  chain  are  by  no  means  in  contact  with  one 
another,  till  the  chain  has  a  considerable  weight  append- 
ed to  it.  This  may  be  the  case  with  the  tube  in  que- 
.ation.  The  air  by  its  gravity  /descends  upon  it,  and  is 
ready  to  enter  the  small  hole  in  the  top ;  but,  by  a  re- 
pulsive power  from  the  glass,  its  action  is  prevented,  so 
ibat  the  mercury  cannot  fiilL 


It  was,,  however,  tome  time  after  the  Torrioellian  ex- 
periment had  been  made,  and  even  after  it  bad  been 
universal ly  agreed  that  the  sospensioo  of  the  oietciiry       14 
was  owing  to  the  weight  of  the  atmoepberey  before  it  ^^^^jy** 
was  discovered  that  this  pressure  of  the  air  was  diflSwent  nrmrpcti 
•at  different  times  (faoogh  the  tube  was  kept  in  tbe  aameeNtiif  tie 
place.     But  the  variations  of  altitude  in  tbe  mercurial  wcukr. 
ooiamn  were  too  obvious  to  remain  long  uDobserved^ 
and  accordingly  ^philosophers  soon  became  careful  cmmgh 
to  mark  them*     When  this  was  done,  it  waa  impossible 
to  avoid  observing  also,  that  tbe  chaiiges  in  the  height 
of  the  mercury  weae  accompanied,  or  very  quickly  s«o- 
ceeded,  by  changes  ia  tbe  weather.     Uence  tbe  tnstm- 
ment  obtained  the  name  of  the  weather*glp»$\  jmd  was 
generally  made  use  of  with  a  view  to  tbe  fore-knowledge 
of  tbe  weather.     In  this  character,  its  principal  pheno- 
mena are  as  follow :  , . 

1.  The  rising  of  the  mercnry  •  presages,  in  general.  Its  pha*. 
fair  weather  J  and  its  falling,  fool  weather,  as  xaio,  "■^■'^  **  * 
snow,  high  winds,  and  storms.  ^u^kTii 

2.  In  very  hot  weather,  the  falling  of  the  mcccory^^^j^ 
foreshows  thunder. 

3.  In  winter,  the  rising  presages  firoat;  and  in  finosty 
weather,  if  tlie  mercury  falls  three  or  fear  divisions, 
there  will  certainly  follow  a  thaw.  But  in  a  conturaed 
frost,  if  the  mercory  rises,  it  will  certairUy  snow. 

4.  When  foul  weather  happens  aoon  after  the  falliag 
•f  the  mercury,  expect  but  little  of  it ;  and,  on  the 
contrary,  expect  but  little  fair  weftther  when  it  proves 
fair  shortly  after  the  mercory  bas  risen. 

c.  Tn  tonl  weather,  when  the  mercnry  rieea  mock 
and  high,  and  thus  continues  for  two  or  three  daya  be- 
fore' tbe  fonl  weather  ia  quite  over,  then  expect  a  comi- 
anance  of  fiiir  weather  to  follow. 

6.  In  fair  weather,  when  the  mereury  falls  mncb  and 
low,  and  thus  continoes  for  two  or  three  days  before 
the  rain  comes,  then  expeet  a  gie^t  deal  of  wet,  and 
probably  high  winds. 

7.  The  unsettled  motion  of  tbe  mercory  denotes  on* 
certain  and  changeable  weather. 

8.  Yoo'are  not  so  sCiictly  to  observe  dm  srords  en- 
graven on  the  plates  (thongb  in  general  it  wuU  agree 
with  them),  as  the  mereonr'a  rimng  waA  fatting.  Far  if 
it  stand  at  much  ram^  and  then  rises  op  to  chmmgeakk^ 
h  presages  fair  weather;  thooghnot  to  continue  so  long 
as  if  the  mercury  had  risen  higher :  and  so,  on  tbe  con- 
trary, if  the  mercory  stood  atjUr,  and  falla  to  cAange* 
abk^  it  presages  fool  weather  }  thoogb  not  so  much  of 

it  as  if  it  had  sunk  lower.  i^ 

These  are  the  observations  of  Mr  Patrick,  00  which  Rcna*! 
Mr  Rowning  makes  the  fcdlowing  remaiks:  ^  ttmn^J^. 
these  observations  it  appears,  that  it  is  not  so  BMwh  *'*"^ 
the  height  of  the  mereory  in  tbe  tube  that  indicates 
the  weather,  as  tbe  motion  of  it  np  and  down :  where- 
fore, in  order  to  pass  a  right  jodgasent  of  what  weather 
is  to  be  expected,  ws  ought  to  know  whether  tbe  mea* 
cnry  is  io^ually  riung  or  falling  $  to  which  end  tkt  foU 
lowing  roles  are  of  use. 

^  I.  If  the  surface  of  the  mnrcory  is  oonvez,  stand* 
iog  higher  in  the  middle  of  the  tobe  tban  at  the  sidssy 
it  is  generally  a  sign  that  the  meicary  is  then  rising. 

^  2.  If  the  soitaee  is  coiacave,  it  b  then  sinking: 
and, 

*^  3.  If  it  Is  plain,  the  mercory  is  stationnry  ^  or  ra- 
ther, if  it  is  a  little  eonvoK :  for  meroniy  being  pot  iota 
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^g.^.  m.' gifttt  toW^  Mfiecially  «  small  ooe,  will  naCarftUy  bave 
mm^  M  furfsMi  ft:  little  coiivex,  because  tbe  |Nirtic]es  of  mer- 
cury attraot  one  another  move  forcibly  tban  they  are 
aiuaded  by  glass.     Farther, 

'*  4.  If  the  glass  is  small,  shake  the  tpbe ;  and  if 
the  air  is  grown  heavier,  tbe  mercory  will  rise  aboot 
lial£  tbe  tenth  of  an  inch  higher  thaa  it  stood  before  ; 
if  it  is  grown  lighter,  it  will  sink  as  mncii.  This  pro- 
ceeds from  the  mercnry^^H  sticking  to  the  sides  of  the 
tabe,  which  pmrents  the  free  motion  of  it  till  it  is  dis- 
engaged by  tbe  sbock :  and  therefore,  when  an  obser^ 
iratioA  is  to  be  made  with  such  a  tube^  it  ought  always 
to  be  shaken  first ;  for  sometimes  the  mercury  will  not 
vanr  of  its  own -accord,  till  the  weather  it  oaght  to  have 
indicated  is  present* 
»he-  Here  we  must  observe,  that  the  above-mentioned 
P^'phenomemi  are  peculiar  to  places  lying  at  a  consider- 
able distance  from  tbe  equator  y  for,  in  the  torrid  zone, 
the  mercury  in  the  barooMter  seldom  eitlier  rises  or 
falls  much.  In  Jamaica,  it  is  observed  by  Sir  Wil- 
liam Beeston*,  that  the  mercury  in  the  morning  con- 
stantly stood  at  one  degree  below  changeable^  and  at 
noon- sunk  to  one  degree  above  rain  ;  so  thlit  the  whole 
scale  of  variatioa  there  was  only  ^  of  an  inch.  At 
St  Helena,  toe,  where  Dr  Halley  made  bis  observations, 
he  found  the  meDcory  to  temain  wholly  statiimary  what- 
ev^  weather  happened.  Of  these  phenonkena,  their 
causes,,  and  why  the  barometer  indicates  an  approaching 
change,  of  weather,  the  Doctor  gives  us  the  following 
account : 

**  I.  In  calm  weather,  when  the  air  is  inclined  to 
rain,  the  mercury  is  commonly  low. 

^*  2*  In  serene,  good,  and  settled  wtether,  the  mer- 
cury is  generally  high. 

-  ^  3*  ITpoo  very  great  winds,  though  >  they  be  not 
aceompanied  with  rain,  the  mercury  sinks  lowest  of  all*. 
With  relation  to  the  point  <of  the  compass  the  wind* 
blows  upon, 

**  4.  Cwteri^  panktts^  tbe  greatest  heights  of  the  mer« 
eury  are  found  upon  easterly,  or.  north-easterly,  winds. 

**  5.  In  calm  frosty  weather,  the  mercury  generally 
stands  high. 

**  6.  After  very  great  storms  of  wiud,  when  the  mer- 
eory  has  been  very  low,  it  generally  rises  again  very: 
fast. 

**  7*  The  more  northerly  places  have  greater  altera- 
tions of  the  barometer  than  thei  more  southerly. 

**  8.  Within  the  tropics,  and  near  them,  those  ao« 
counts  we  have  bad  from  others,  and  my  own  observa- 
tions at- St  Helena,  make  very  little  or  no. variation  of 
thebeight  of  tbeuiercory  in  all  weathers. 

*'  Hence  I  conceive,  that  the  principal  cause  of  the 
rite  and  fall  of  the  mercnry  is  from  the  variable  winda 
which  are  found  in  the  temperate  zones,  and  whose  great 
inconstancy  here  in  England  is  notorious. 

**,  A  aecond  cau«ie  is,  the  uncertain  exhalation  an4 
precipttatronr  of.  the  vapours  lodging  in  the  air,  where- 
by it  comes  to  be  at  one  time  much  more  o'owded  tha« 
at  another,  and  cmsequently  heavier^  but  this-  latter 
depends  in  a  great  measure  upon,  the  former.  Now 
^m  tliese  principles  I  shall  endeavovr  to  explicate  the 
several  phenomena  of  the  barometer,  taking  them  tn  the 
same  order  T  have  laid  them  down.     Thus, 

''l.  The  mercury's  being  lower  inclines  it  to  rain  ^ 
htcause  tboair  being  light,  the  vsLpoars  are  ao  longai^ 


»1. 
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Buppocted  thereby,  being  become  specifically  heavier  Barometrr. 
than  tbe  medium  wherein  they  floated ;  so  that  they 
descend  towards  the  earth,  and,  in  their  fall,  meeting 
with  other  aqueous  particle^,  they  incorporate  toge- 
ther, and  form  little  drops  of  rain  :  but  the  mercury *s 
being  at  one  time  lower  than  another,  is  the  eflfect  of 
two  contrary' winds  blowingfroro  tbe  place  where  the 
barometer  stands  ^  whereby  the  air  of  that  place  is  car- 
ried both  ways  from  it,  and  consequently  the  incumbent' 
cylinder  of  air  is  diminished,  and  accordingly  tbe  mer- 
cury sinks :  As,  for  instance,  if  in  the  German  ocean  it 
should  blow  a  gule  of  westerly  wind,  and  at  the  same 
time,  an  easterly  wind  in  the  Irish  sea;  or,  if  in  France 
it  ahoold  blow  a  northerly  wind,  and  in  Scotland  & 
southerly ;  it  must  be  granted,  that  that  part  of  the 
atmosphere  iropendant  over  England  would  thereby  bo- 
exhausted  and  attenuated,  and  the  mercury  would  sub- 
side, and  the  vapours  which  before  floated  in  these  parts-^ 
of  the  air  of  equal  gravity  with  themselves  would  sink 
to  tlie  earth. 

'*  2.  The  greater  height  of  the  barometer  is  occa-^ 
stoned  by  two  contrary  winds  blowing  towards  the- 
place  of  observation,  whereby  tbe  air  of  other  places  ia 
brought  thither  and  accumutated ;  so  that  the  incum* 
bent  cylinder  of  air  being  increased  both  in  height  and 
weight,  the  mercury  pressed  thereby  must  needs  stand 
high,  as  long  as  the  wind  continues  so  to  blow  y  and 
then<the  air  being  specifically  heavier,  the  vapours  are 
better  kept  suspended,  so  that  they  have  no  inclination 
to  precipitate  and  fall  down  in  drops,  which  is  the  rea* 
son  of  the  serene  good  weather  which  attends  the  greater 
heights  of  the  mercury. 

"  3.  The  mercury  sinks  the  lowest  of  all  by  the  very 
rapid  motion  of  the  air  in  storms  of  wind.  For  the 
tract  or  region  of  the  earth's  surface,  wherein  tbe  winds- 
rage,  not  extending  all  round  tbe  globe,  that  stagnant 
air  which  is  left  behind,  as  likewise  that  on  the  sides,, 
cannot  come  ill  so  fast  as  to  supply  the  evaoaation  made 
by  so  swift  a'CiJrreot ;  so  that  tbe  air  must  necessarily 
be  attenuated  when  and  where  the  said  winds  continue: 
to  blow,  and  that*  more  or  less  aoeordiog  to  their  vio- 
lence: add  to  which,  thatthe  borixontal  motion  of  tb» 
air  being  so  quick  as  it  is^  may  in  all  probability  tak#.' 
off  some  part- of  tho' perpendicular  pressure  thereof^ 
and  the  great  agitation  of  its  particles  is  the  reason  wh^i^ 
the  vapoura  are  dissipated,  and  do  not  conden^  into** 
drops  so  as  to  form  rain,  otherwise  the  natural  conse- 
quence of  the  air^s  rarefaction. 

'*  4.  The  mercury  stands  highest  upon-  the  easterly 
and  north-easterly  winds  \  because  in  tbe  great  Atlantic- 
ocean,  on  this  side  the  jjtb  degree  of  north  latitude^^ 
the  winds  are  aimdst  always  westerly  or  south-westerly  y 
sathat  whenever  here  the  wind  tomes  up  at  east  and 
north-east j  it  is'  sure  to  be  checked  by  a  contrary  gale 
as  soon  as  it  reaches  the  ocean ;  wherefore,  according^ 
to  our  second  remark,  the  air  must  needs  be  heaped 
over  this  island,  and  consequently,  the  mercury  must 
stsnd  high  as  often -as  these  winds  blow.     Tbis  holds 
true  in  tbiacountry  \  but  is  not  a  ^neral  rule  for  others, 
where  the  winds  are  under  different  circumstances  :. 
and  I  have  sometimes  seen  tbe  mercury  here  as  low  aa 
29.iucfaes  upon  an  easterly  wind ;  but  then  it  blew  ex*. 
ceedingly  hard,  and  so  comes  to  be  accounted  for  by 
what  was  observed  in  the  third  remark. . 

^*'  5.  lb  oahn  frosty  weather  thecMrccHry  generally 
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BAromcter.  stands  bigh  ^  because  (as  I  conceive)  it  seldom  freezes 
but  when  the  winds  come  but  of  the  northern  and 
uortb-eastern  quarters,  or  at  least  unless  those  winds 
blow  at  no  f^reat  distance  off.  For  the  north  parts  of 
Germany,  Denmark,  Sweden,  Norway,  and  all  that 
tract  from  whence  north-eastern  winds  come,  are  subject 
to  almost  continual  frost  all  the  winter:  and  thereby  the 
lower  air  is  Very  much  condensed,  and  in  that  state  is 
brought  bitberward  by  those  winds,  and,  being  accu- 
mnlated  by  the  opposition  of  the  westerly  wind  blowing 
in  the  ocean,  the  mercury  mtist  needs  be  pressed  to  a 
more  than  ordinary  height  i  and  lis  H  concurring  cause, 
the  shrinking  of  the  loWer  pafts  of  the  air  into  lesser 
rbom  by  cold,  mdst  needs  cause  a  descent  of  the  upper 
parts  of  the  atmosphere,  to  reduce  the  cavity  made  by 
this  contrttction  to  an  equilibrium. 

**  6.  After  great  storms,  when  the  mercury  has  been 
very  low,  it  generally  rises  again  very  fast :  I  once  ob- 
served it  to  rise  one  inch  and  a  half  in  less  than  six 
hour!)  after  a  long-continued  storm  of  south-west  wind* 
The  reason  is,  because  the  air  being  very  much  rare- 
fied by  the  great  evacuations  which  such  continued 
storms  make  thereof,  the  neighbouring  air  runs  in  the 
more  swiftly  to  bring  it  to  an  equilibrium ;  as  we 
see  water  runs  the  faster  for  having  a  greater  decli' 
vity, 

"  7.  The  variations  are  greater  in  the  more  northerly 
places,  as  st  Stockholm  greater  than  at  Paris  (compared 
by  M.  Paschal)  ;  because  the  more  northerly  parts  have 
usually  greater  storms  of  wind  than  the  morib  southerly, 
whereby  the  mercury  should  sink  lower  in  that  ex- 
treme 'y  and  then  the  northerly  winds  bringing  in  the 
ftlore  dense  and  ponderous  air  from  the  neighbourhood 
of  the  pole,  and  that  again  being  checked  by  a  southerly 
wind  at  no  great  distance,  and  so  heaped,  must  of  neces- 
sity make  the  mercury  in  such  case  stand  higher  in  the 
other  extreme. 

**  8.  Lastly,  This  remark,  that  there  is  little  or  no 
variation  near  the  equinoctial,  does  above  all  others 
oonfirm  the  hypothesis  of  the  variable  winds  being  the 
cause  of  these  variations  of  the  height  of  the  mercury  $ 
ibr  in  the  places  above  named  there  is  always  an  easy 
gale  of  wind  blowing  nearly  upon  the  same  pointy  \\t» 
£.  N.  £.  at  Barbadoes,  and  £.  S.  £.  at  St  Helena  j 
80  that  there  being  no  contrary  currents  of  air  to  ex- 
haust or  accumulate  it,  the  atmosphere  continues  much 
in  the  same .  state  ^  however,  upon  hurricanes,  the 
most  violent  of  storms,  the  mercury  has  been  observ* 
ed  very  low  \  but  this  is  but  once  in  two  or  three 
years,  and  it  soon  recovers  its  settled  state,  about  29^ 
inches." 

This  theory  has  been  controverted,  and  the  princi* 
pal  objections  are,  *'  That  if  the  wind  was  the  sole 
agent  in  raising  or  depressing  the  mercury,  the  altera- 
tions of  its  height  in  the  barometer  would  be  only  re* 
Jative  or  topical  ;  there  would  still  be  the  same  quanti- 
ty supported  at  several  places  taken  collectively  :  thus 
what  a  tube  at  London  lost,  Abother  at  Paris,  Pisa,  or 
Zurich,  &c.  would  gain.  But  the  contrary  is  found 
to  be  the  case  -,  for,  from  all  the  observations  hitherto 
made,  the  barometers  in  several  distant  parts  of  the 
jErlobe  ride  and  fall  together.  This  is  a  very  surprising 
fact ;  and  deserves  to  be  well  examined.  Again,  set- 
ting aside  all  other  objections,  it  is  impossible,  on  Dr 
tialley's  hypoUiesiS|  to  explain  the  mercury's  fall  be- 


«9 
Objottioat 
to  this 
,chcorx. 


fore,  and  rise  after,  liiin.  For  suppose  two  contraiy  flitM^etd 
winds  sweeping  the  air  from  over  London :  ^e  know  ^  ^  ^mm 
that  few  if  any  of  the  winds  reach  above  a  mile  high  ^ 
all  therefore  they  can  do  will  be  to  cut  off  a  certain 
part  of  the  column  of  air  over  London  :  if  the  conse- 
quence of  this  be  the  fall  of  the  mercury,  yet  there  is 
no  apparent  reason  for  the  rains  following  it.  The 
vapours  indeed  may  be  let  lower ;  but  it  will  only  be 
till  they  come  into  an  air  of  the  same  specific  gravity 
with  themselves ;  and  there  they  will  stick  as  befofe^ 
Lastly,  it  is  impossible,  according  to  the  laws  of  fluids, 
that  the  air  above  any  plate  could  be  Exhausted  by  the 
blowing  of  two  contrary  winds  ftoiu  it  j  for,  suppose  a 
north*east  and  south-west  wind  both  blow  firom  London 
at  the  same  time,  there  will  be  two  others  at  the  same 
time  blowing  towards  it  lirom  opposite  points,  viz.  a 
nortli-west  and  sooth-east  one,  which  will  every  moment 
restore  the  equilibrium,  so  that  it  can  never  be  lost  in 
any  considerable  degree  at  least.^' 

Mr  Leibnitt  accounted  for  the  sinking  of  the  nxr-  HjpothHk 
cury  before  rain  upon  another  principle,  viz.  That  as  of  Air 
a  body  specifically  lighter  than  a  fluid,  while  it  is  su-I^bsitXi 
spended  by  it,  adds  more  weight  to  that  fluid  than 
when,  by  being  reduced  in  its  Ifulk,  it  bec;ooie8  spe- 
cifically heavier,  and  descends^  so  the  vapour,  after 
it  is  reduced  into  tlie  form  of  clouds,  and  descends, 
adds  less  weight  to  the  air  than  before  }  and  tlierefore 
the  mercury  falls.  To  which  it  is  au&wered,  i.  That  gf ^^4 
when  a  body  descends  in  a  fluid,  its  motion  in  a  very 
little  time  becomes  uniform,  or  nearly  so,  a  farther 
acceleration  of  it  being  prevented  by  the  resistance  of 
the  fluid  'y  and  then,  by  the  third  law  of  nature,  it 
forces  the  fluid  downwards  with  a  force  equal  to  that 
whereby  it  tends  to  be  farther  accelerated,  that  is« 
With  a  force  e^ual  to  its  whole  weight,  a.  llie  mer- 
bury  by  its  descent  foretels  rain  a  much  longer,  time 
before  it  conies,  than  the  vapour  after  it  is  condensed 
into  clouds  can  be  supposed  to  take  op  in  fallings 
3.  Supposing  that  as  many  vapours  as  fall  in  rain  du- 
ring a  whole  year  were  at  once  to  be  condensed  into 
clouds,  and  even  quite  cease  to  gravitate  upon  the  air, 
its  gravity  would  scarcely  be  diminished  thereby  so  much 
as  is  equivalent  to  the  descent  of  two  inches  of  mercu- 
ry in  the  barometer.  Besides,  in  many  places  be- 
tween the  tropics,  the  rains  fall  at  certain  seasons  in 
very  great  quantities,  and  yet  the  barometer  shows 
there  very  little  or  no  alteration  in  the  weight  of  the 
atmosphere*  ^, 

Another  hypothesis  somewhat  similar  to  that  of  Leib-  AnoUm 
nitz  has  been  given :  but  as  it  is  liable  to  the  objec-  hypelktf. 
tions  just  now  mentioned,  especially  the  last,  we  for-  I'^t  »• 
bear  to  give  any  particular  account  of  it;  and  shall ''''^'*'^ 
attempt,  upon  other  principles,  to  ^te  a  satisfactory 
solution  of  this  pheuomenon. 

The  necessary  preliminaries  to  our  hypothesis  are,  ^^Qijier 
i.  That  vapour  is  formed  by  an  intimate  union  between  theoij* 
the  element  of  fire  and  that  of  water,  by  which  the 
fire  or  lieat  is  so  totally  enveloped,  and  its  action  so 
entirely  suspended  by  the  watery  particles,  that  it  not 
only  loses  its  properties  of  giving  light  and  of  burning, 
but  becomes  incapable  of  affecting  the  most  sensible 
thermometer;  in  which  case,  it  is  said  by  Dr  Black, 
the  author  of  this  theory,  to  be  in  the  latent  state.    For 
the  proofs   of  this,   see  the  articles  £yaporatioK| 
COLD^  CoMOSUiTlONi  &c     2.  If  the  atmosphere  is 
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MMter.  affected  by  sny  aousoal  degree 'of  heat,  it  thence  be- 
comes  incapable  of  supporting  so  lonff  a  colamn  of 
mercury  as  before,  for  which  reason  that  in  the  baro* 
meter  sinks.  This  appears  from  the  obaenrations  of  Sir 
William  Beeston  already  mentioned ;  and  likewise  from 
those  of  De  Luc,  which  shall  be  afterwards  taken  no*' 
tice  of. 

These  axioms  being  established,  it  thence  followi, 
that  as  ▼tponr  is  formed  bj  an  union  of  fire  with  wa- 
ter, or  if  we  please  to  call  it  an  elective  attraction  be- 
tween them,  or  solntion  of  the  water  in  the  fire,  it  is 
impossible  that  the  vapour  can  be  condensed  until  this 
nnion,  attraction,  or  solution,  be  at  an  end.    The  be* 

finning  of  the  condensation  of  the  vaponr  then,  or  the 
rst  symptoms  of  an  approaching  rain,  must  be  the  se- 
paration of  the  fire  which  lies  hid  in  the  vapour.  This 
may  be  at  first  slow  and  partial,  or  it  may  be  sodden 
and  violent :  in  the  first  case,  the  rain  will  come  on 
slowly,  and  after  a  considerable  interval }  and  in  the 
other,  it  will  be  very  qoick,  and  in  gnnt  quantity. 
But  Dr.  Black  hath  proved,  that  when  fire  quits  its 
latent  state,  however  long  it  may  have  lain  dormant 
and  insensible,  it  always  assumes  its  proper  qualities 
again,  and  affects  the  thermometer  as  thoogh  it  had 
never  been  absorbed.  The  consequehce  of  this  most 
be,  that  in  proportion  as  the  latent  heat  is  discharged 
from  the  vapour,  it  must  sensibly  affect  those  parts  of 
the  atmosphere  into  which  it  is  discharged  j  and  in  pro- 
portion to  the  heat  communicated  to  these,  they  will 
become  specifically  lighter,  and  the  mercury  smk  of 
course.  Neither  are  we  to  imagine  that  the  quantity 
of  heat  discharged  by  the  vapour  is  inconsiderable  ^ 
for  Dr  Black  hath  shown,  that  when  any  quantity  of 
water,  a  pound  for  instance,  is  condensed  from  the  va- 
pour of  a  common  still,  as  much  beat  is  communicated 
to  the  head  and  refrigeratory  as  would  have  been  suffi- 
cient to  heat  the  pound  of  water  red  hot,  could  it  have 
borne  that  degree  of  sensible  heat. 

The  causes  by  which  this  separation  between  the  fire 
and  water  is,  or  mSy  be  effected,  come  to  be  consider- 
ed under  the  articles  Raik,  Condensation,  Vapour, 
&c  Here  we  have  only  to  observe,  that  as' the  sepa* 
ration  may  be  gradual  and  slow,  the  barometer  may 
indicate  rain  for  a  considerable  time  before  it  happens: 
or  if  the  sensible  heat  communicated  from  the  vapour 
to  the  atmosphere  shall  be  absorbed  by  the  colder 
parts,  or  by  any  unknown  means  earned  off,  or  pre- 
vented from  affecting  the  specific  gravity  of  the  air, 
the  barometer  will  not  be  affected  ;  and  yet  the  water 
being  deprived  of  the  heat  necessary  to  sustain  it,  must 
descend  in  rain  ;  and  thus  it  is  found  that  the  indica- 
tions of  the  barometer  do  not  always  hold  true.  Hence 
also  it  appears,  that  though  the  specific  gravity  of  the 
air  is  diminished,  unless  that  diminution  proceeds  from 
a  discharge  of  the  latent  heat  contained  in  the  vapours,  ^ 
no  rain  will  follow  ;  and  thus  the  sinking  of  the  baro- 
meter may  prognosticate  wind  as  well  as  rain,  or  some- 
times nothing  at  all. 

The  difficulty,  however,  on  this  hypothesis,  is  to 
account  for  the  barometer  being  stationary  in  all  wea- 
thers between  the  tropics  y  whereas  it  ought  to  move 
up  and  down  there  as  well  as  here,  only  more  sudden- 
ly, as  the  changes  of  weather  there  are  more  sudden 
than  here.  But  it  must  be  considered,  that  in  these 
climates,  during  the  daytime,  the  action'' of  the  son's 
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rays  is  so  violent,  that  what  is  eained  by  the  discharge  Barometer. 
of  latent  heat  from  the  vapour,  is  lost  by  the  interposi-  ■■  v  "' 
tion  of  the  clouds  betwixt  the  son  and  earth,  or  by  the 
mat  evaporation  which  is  constantly  ffoing  on ;  and 
in  the  night,  the  cold  of  the  atmosphere  is  so  much  in-  . 
creased,  that  it  absorbs  the  heat  as  fast  as  the  vapour 
discharges  it,  so  that  no  sensible  effect  can  be  produ- 
ced ^  for  in  warm  climates,  thongb  the  dav  is  exces- 
sively hot,  the  night  is  observed  to  be  vastly  colder  in 
proportion  than  it  is  with  us.  This,  however,  does 
not  prevent  the  barometer  fi^om  being  affected  by  other 
causes,  as  well  as  with  osj  for  Dr  Halley  observes,  that 
in  the  time  of  hurricanes  it  sinks  very  low.  The  cause 
of  this  is  most  probably  a  great  commotion  in  the  elec- 
tric fluid,  by  which  the  air  b  internally  agitated,  and 
its  power  of  gravitation  in  part  suspended.— A  confir- 
mation of  the  above  hypothesis,  howOrer,  is  taken  from 
the  different  heights  at  which  the  mercnry  arrives  in 
different  climates.  The  barometer  range,  for  instance, 
at  the  latitude  of  45^  is  the  greatest  of  all;  because 
here  the  evaporation  and  condensation  of  the  vaponrs 
are  both  very  considerable,  at  the  same  time-  that  the 
latent  heat  discharged  cannot  be  absorbed  so  suddenly 
as  in  the  torrid  zone,  the  difference  betwixt  the  length 
of  the  days  and  nights  being  greater,  and  consequently 
the  nights  warmer  in  summer  and  colder  jn  winter. 
Farther  to  the  northward  the  range  is  less,  and  in  the 
latitude  of  60*  only  two  inches,  by  reason  of  the  great- 
er cold  and  length  of  the  days  and  nights  $  whence  the 
quantity  of  vapour  condensed,  or  of  latent  heat  expel- 
led, becomes  proportionably  less.  , . 

Having  thus  given  an  account  of  the  seveijal  pheno- Difimat 
mena  of  the  barometer  considered  as  a  weatherglass,  kinds  of 
and  likewise  endeavoured  to  accoont  for  them  in  the  ^"^"^f!?^ 
most  satisfactory  manner,  we  now  proceed  to  give  a  ^'^" 
particular  description  of  the  barometers  most  common- 
ly made  use  of,  with  various  schemes  for  their  improve- 
ment. 

Fig.  I.  represents  the  common  barometer,  such  as 
was  invented  by  Torricelli,  and  such  as  we  have  al- 
ready given  a  general  description  of,  AB  represents 
a  tube  of  glass,  a  ^quarter  of  an  inch  in  diameter,  and 
34  inches  long,  hermetically  sealed  at  A.  This  tube 
being  supposed  to  be  filled  with  mercury,  is  then  in- 
verted into  the  bason  CD;  upotf* which  the  mercury 
in  the  tube  falls  down  to  GH,  somewhat  above  28 
'inches,  while  that  in  the  bason  rises  to  CF.  The  low- 
est station  of  the  mercury  in  this  country  is  found  to 
be  98  inches,  and  the  highest  31.  From  the  surface 
of  the  mercury  CF,  therefore,  28  inches  are  to  be  mea- 
sured on  the  tube  AB,  which  suppose  to  reach  to  the 
point  K.  This  point,  therefore,  is  the  lowest  of  the 
scale  of  variation,  and  in  the  common  barometers  is 
marked  stormy.  In  like  manner,  the  highest  point  of 
the  scale  of  variation  I,  is  placed  31  inches  above  £F; 
and  is  marked  very  dry  on  one  side  for  the  summer, 
and  very  hard  frost  on  the  other  for  the  winter.  The 
next  half  inch  below  is  marked  set  fair  on  the  one  side, 
and  set  frost  on  the  other.  At  30  inches  from  CF  is 
marked  the  word  fair  00  one  side^  and  frost  on  the 
other.  Half  an  inch  below  that,  is  wrote  the  word 
changeable^  which  answers  both  for  summer  and  winter. 
At  29  inches  is  rain  on  the  one  side,  and  snotv  on  the 
other;  and  at  28{-  are  the  words  tmich  rain  on  the  one 
side,  and  tnttch  snow  on  the  other.      Each  of  these 
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3^P^„^^i.Jarge  dmsions  18  otmilly  subdivided  hito  10$  sad  there 
*M  a  small  sliding  index  fitted  to  the  instroment,  by 
which  the  ascent  or  descent  of  the  mercnry  to  any 
number  of  divisions  is  pointed  out.  Each  of  these  tenths 
is  sometimes  divided  into  ten  more,  or  futndtedths  of  an 
inch,  by  means  of  a  sliding  slip  of  brass  with  Kvtmier 
scale  on  it,  which  shall  be  hereafter  described  and  ex- 
platnpd.  This  kind  of  .barometer  is  the  most  common, 
and  perhaps  the  most  usefiil  and  accurate,  of  any  that 
has  yet  beeti  invented,  froiti  the  following  circum- 
stance, that  the  natural  simplicity  of  its  construction, 
in  preference  to  others  hereafter  described,  does  not 
admit  of  any  kind  of  resistance  to  the  free  motion  of 
the  column  of  mercury  in  the  tube.  The  scale  of  va« 
riation  being  only  three  inches,  and  it  being  natilrally 
wished  to  discover  more  minute  variations  than  can 
thus  be  perceived,  several  improvements  have  been 
thought  of. 

The  improvement  most  generally  adopted  is  the  dia- 
gonal barometer  represented  fig.  2.  id  which  the  scale 
of  variation,  instead  of  three  inches,  may  be  made  as 
many  feet,  by  bending  the  tube  so  as  tp  make  the  up- 
per part  of  it  the  diagonal  of  a  parallelogram,  of  which 
the  shortest  side  is  the  three-inches  scale  of  variation  of 
the  common  barometer.  This,  however,  has  a  very 
great  inconvenience :  for  not  only  is  the  friction  of  the 
mercury  upon  the  glass  so  much  increased  that  the 
height  doth  not  vary  with  every  slight  change  of  air  \ 
but  the  columt:  of  mercury  is  apt  to  break  in  the  tube, 
and  part  of  it  to  be  left  behind,  upon  any  considerable 
descent. 

Fig.  3*  is  the  rectangular  barometer  \  where  AC  re- 
presents a  pretty  wide  cylinder  of  glass,  from  which 
proceeds  the  tube  CDF  bent  into  a  right  angle  at  D. 
Suppose  now  the  cylinder  AC  to  be  four  times  larger 
than  the  tube  CD,  so  that  every  inch  of  the  cylinder 
from  C  to  A  should  be  equal,  in  capacity  to  four  inches 
of  the  tube  CD.  The  whole  being  then  filled  with 
mercury,  and  inverted,  the  mercury  will  subside  from 
A  to  B,  at  the  same  time  that  it  cannot  mn  out  at  the 
open  orifice  F,  because  the  air  presses  in  that  way.  If 
any  alteration  then  happens  in  the  weight  of  the  air, 
suppose  such  as  would  be  sufficient  to  raise  the  mer- 
cury an  inch  from  B  towards  A,  it  is  evident  that 
this  could  not  be  done  without  the  mercury  in  the  ho- 
rizontal leg  retiring  four  inches  from  E  towards  D  \ 
and  thus  the  scale  of  variation  counted  on  the  horizon- 
tal leg  would  be  12  inches.  But  the  inconveniences 
of  friction  are  much  greater  here  than  in  the  diagonal 
barometer ;  and  besides,  liy  the  least  accident,  the  mer- 
cury is  apt  to  be  driven,  out  at  the  open  orifice  F. 

The  pendant  barometer  (fig.  4.)  consists  of  a  single 
tnbe,  suspended  by  a  string  fastened  to  the  end  A. 
This  tnb^  is  of  a  conical  or  tapering  figure,  the  eud 
A  being  somewhat  less  than  the  end  B.  It  is  herme- 
tically sealed  at  A,  and  filled  with  mercnry  :  then  will 
the  mercurv  sink  to  its  common  station,  and  admit  of 
» length  of  altitude  CD,  equal  to  that  in  the  common 
barometers.  But  from  the  conical '  bore  of  the  tube, 
the  mercury  will  descend  al  the  air  grows  lighter,  till 
it  reaches  its  lowest  altitude,  when  the  mercury  will 
stand  from  the  lower  part  of  the  tube  B  to  E,  so  that 
BE  will  be  equal  to  28  inches  :  consequently  the  mer- 
cury wiH,  in  such  a  tube,  move  from  A  to  E,  or  32 
inches,  if  the  tube  be  five  feet,  or  60  inches }  and 


therefore  the  scale  AE  is  here  above  ten  times  ^greater  Bmrnnn; 
than  in  the  comnton  barometer :  but  the  fault  of  this 
barometer  is,  that  the  tubes  being  of  a  very  small  bore, 
the  friction  will  be  considerable,  and  prevent  its  mov- 
ing freely  ^  add  if  the  tube  is  made  of  »  wider  bore, 
the  metcury  will  be  apt  to  fall  out. 

Fig.  5.  IS  an  invention  of  Mr  Rowning,  by  which 
the  scale  of  variation  may  be  increased  to  any  length, 
or  even  become  infinite.  ABC  is  a  compound  tube 
hermetically  sealed  at  A,  and  open  at  C,  empty  from 
A  to  D,  ^led  with  mercnry  from  thence  to  B,  and 
frbm  thence  to  £  with  water.  Let  GBH  be  a  hori- 
zontal line  \  then  it  is  plain,  from  the  natnre  of  the 
si|ihon,  that  all  the  compound  fluid  contained  in  the 
part  from  H  to  G,  will  be  always  in  aipnlibrn  with 
itself,  be  the  weight  of  the  air  what  it  will,  because 
the  pressure  at  H  and  G  must  be  equal.  Whence  it 
is  evident  that  the  column  of  mercury  DH  is  wi  aw 
quUihrio  with  the  column  of  water  G£,  and  a  column 
of  air  taken  conjointly,  and  will  therefore  vary  with 
the  snm  of  the  variations  of  these.  That  the  variation 
in  this  barometer  may  be  infinite,  will  appear  from  the 
following  computation.  Let  the  proportion  between 
the  bores  of  the  tube  AF  and  FC  be  such,  that  when 
HD,  the  differeftoe  of  the  legs  wherein  the  mercury  is 
contained,  is  augmented  one  i^ch,  GE,  the  difference 
of  the  legs  wherein  the  water  is  contained,  %hM  be  di^ 
minisbed  14 ;  then,  as  much  as  the  pressure  of  the  mer* 
cury  is  augmented,  that  of  the  water  will  be  diminished, 
and  so  the  pressure  of  both  taken  together  will  renmia 
as  it  was  \  and  consequently,  after  it  has  begun  to  rise, 
it  will  have  the  same  tendency  to  rise  on,  without  ever 
coming  to  an  equilibrium  with  the  air. 

Fig.  6.  represents  Dr  Hook*s  wheeUbarometer.  Hers 
ACDG  is  a  glass  tube,  having  a  large  round  head  at 
A,  and  turned  up  at  the  lower  end  F.  Upon  the  sur- 
face of  the  mercury  in  the  bent  leg  is  an  iron  ball  G, 
with  a  string  going  over  a  pulley  CD.  To  the  other 
end  of  the  string  is  fastened  a  smaller  ball  H,  which  as 
'the  mercury  rises  in  the  leg  FG,  turns  the  index  KL 
from  N  towards  M,  on  the  graduated  circle  MNOP  \ 
as  it  rises  in  the  other  leg,  the  ii^dex  is  carried  the  con- 
trary way  by  the  descent  of  the  heavier  ball  G  along 
with  the  mercury.  The  friction  of  this  machine,  hoiK 
ever,  unless  it  is  made  with  very  great  accuracy,  ren« 
ders  it  useless. 

Fig.  7.  is  another  barometer,  invented  by  Mr  Rown- 
ing, in  which  also  the  scale  may  be  infinite.  ABCD  is 
a  cylindrical  vessel,  filled  with  a  fluid  to  the  height  W, 
in  which  is  immerged  the  barometer  SP  consisting  of 
the  following  parts :  The  principal  one  is  the  glass 
tube  7P  (represented  separately  at  t  p\  whose  upper 
end  T  is  hermetically  sealed :  this  end  does  net  appear 
to  the  eye,  being  received  into  the  lower  end  of  a  tin 
pipe  GH,  Which  in  its  other  end  G  receives  a  cylin- 
dric  rod  or  tube  ST,  and  thus  fixes  it  to  the  tube  TP. 
This  rod  ST  may  be  taken  off,  in  order  to  pot  in  its 
stead  a  larger  or  a  lesser  as  occasion  requires.  S  is  a 
star  at  the  top  of  the  rod  ST :  and  serves  as  an  index 
by  pointing  to  the  graduated  scale  LA,  which  is  fixed 
to  the  cover  of  the  vessel  ABCD.  MN  is  a  large  cj- 
lindrical  tube  made  of  tin  (represented  separately  at 
tn  n)^  which  receives  in  its  cavity  the  smaller  part  of  the 
tube  TP,  and  is  well  cemented  to  it  at  both  ends,  that 
none  of  the  fluid  may  get  in.    The  tnbe  TP,  with  this 
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eieit  ftpfwratat,  being  Blle4  with  mercuryv  and  plunged  into 
««»^  the  bason  MP,  which  hangs  by  two  or  more  wires  upon 
the  lower  end  of  die  tube  MN,  must  be  so  poised  as  to 
float  in  the  liquor  contained  in  the  vessel  ABCD  ;  and 
then  the  whole  machine  rises  when  the  atmosphere  be- 
comes lighter,  and  vice  versa.  Let  it  now  be  supposed, 
that  the  fluid  made  use  of  is  watery  that  the  given 
variation  in  the  weight  of  the  atmosphere  is  such,  that, 
by  pressing  upon  the  surface  of  the  water  at  W,  the 
•orface  of  the  mercury  at  X  may  be  raised  an  inch 
higher  (measuring  from  its  surface  at  P)  tban  before  ; 
and  that  the  breadth  of  the  cavity  of  the  tube  at  X, 
and  of  the  bason  at  P,  are  such,  that  by  this  ascent  of 
the  mercury,  there  may  be  a  cubic  inch  of  it  in  the 
cavity  X  more  tban  before,  and  consequently  in  the 
bason  a  cubic  inch  less.  Now,  upon  this  supposition, 
there  will  be  a  cubic  inch*  of  water  in  tbe  bason  more 
tban  there  was  before  \  because  the  water  will  succeed 
the  mercury,  to  fill  up  its  place.  Upon  this  account 
the  whele  machine  will  be  rendered  heavier  than  before 
by  the  weight  of  a  cubic  inch  of  water  ;  and  therefore 
will  sink,  according  to  the  laws  of  hydrostatics,  till 
a  cubic  inch  of  that  part  of  the.  rod  WS,  which  was 
above  the  surface  of  the  water  at  W,  comes  under  it* 
Then,  if  we  suppose  this  rod  so  snriall,  that  a  cubic 
inch  of  it  shall  be  14  inches  in  length,  the  whole  ma- 
chine will  sink  14  inches  lower  into  the  fluid  than  be* 
fore  1  and  consequently  the  surface  of  the  mercury  in 
the  bason  will  be  pressed,  more  than  it  was  before,  by 
a  column  of  water  14  inches  high.  Sut  the  pressure  of 
14  inches  of  water  is  equivalent  to  one  of  mercury ;  this 
additional  pressure  will  make  the  mercury  ascend  at  X 
as  much  as  the  supposed  variation  in  the  weight  of  the 
air  did  at  first*  This  ascent  will  give  room  for  a 
pecond  cubic  inch  of  water  to  enter  the  bason ;  the  ma- 
chine will  therefore  be  again  rendered  so  much  heavier, 
and  will  subside  14  inches  farther,  and  so  on  tn  tnfinP' 
turn.  If  the  rod  was  so  small  that  more  than  fourteen 
inches  of  it  were  required  to  make  a  cubic  inch,  the  va- 
riation of  this  machine  would  be  negative  with  respect 
to  the  common  barometer  j  and  instead  of  coming  nearer 
to  an  equilibrium  with  the  air  by  its  ascent  or  descent, 
it  would  continually  recede  farther  from  it :  but  if  lest 
than.  14  inches  of  rod  were  required  to  make  a  cubic 
inch,  the  scale  of  variation  would  be  finite,  and  might 
be  made  in  any  proportion  to  the  common  one*  '  Nei- 
ther this  nor  the  other  infinite  barometer  have  ever  been 
tried,  so  that  how  far  they  would  answer  the  purposes 
of  a  barometer  is  as  yet  iinknowur 

Fig.  8.  represents  another  contrivance  for  enlarging 
the  scale  of  the  barometer  to  any  sixe.— -AB  is  the 
tube  of  a  common  barometer  open  at  B  and  sealed  at 
A,  suspended  at  the  end  of  the  lever  which  moves  on 
the  fulcrum  £.— CD  is  a  fixed  glass  tube,  which  serves 
in  place  of  the  cistern.  This  last  tube  must  be  so 
wide  as  to  allow  the  tube  AB  to  play  up  and  down 
witbin  it.— -AB  being  filled  with  mercury,  is  nearly 
counterbalanced  by  the  long  end  of  the  lever.  When 
the  atmosphere  becomes  lighter,  the  mercury  descends 
in  the  long  tube,  and  the  surface  of  the  mercury  rising 
in  the  cietern  pushes  up  tbe  tube  AB,  which  at  tb^ 
same  time  becoming  lighter,  the  lever  preponden^tes, 
imd  ppints  out  the  most  minute  variations.  Here  too 
the  friction  ocpasions  inconveniences }  but  this  may  be 


in  some  measore  remedied  by  a  small  shake  of  the  ap-  Baroneten 
paratus  at  each  inspection.  ^      ^ 

In  the  Philosopbical  Transactions,  Mr  Caswell  gives 
the  following  account  of  a  barometer,  whrch  has  been 
commended  as  a  very  accui^ite  one :  **  Let  ABCD 
(^g«  9O  represent  a  bucket  of  water  in  which  is  the 
barometer  ere%osmf  which  consists  of  a  body  eram^ 
and  a  tube  e^yo:  the  body  and  tube  are  both  concave 
cylinders  communicating  with  one  another,  and  made 
of  tin  :  the  bottom  of  the  tube,  %  y,  has  a  lead  weight  to 
sink  it  so  that  the  top.  of  the  body  may  just  swim  even 
with  the  surface  of  tbe  water  by  the  addition  of  som^ 
grain  weights  on  the  top.  The  water,  when  the  instru- 
ment is  forced  with  its  mouth  downwards,  gets  up  into 
the  tube  to  tbe  height  yu.  There  is  added  on  tbe  top 
a  small  concave  cylinder,  which  I  call  tbe  pipe^  to  di- 
stinguish it  from  the  bottom  small  cylinder  which  I  call 
the  tube.  This  pipe  is  to  sustain  tbe  instrument  from 
sinking  to  the  bottom  :  m  cf  is  a  wire  \  ms^  de^  are  two 
threads  oblique  to  the  surface  of  the  water,  which 
threads  perform  the  office  of  diagonals :  for  that  while 
the  instrument  sinks  more  or  less  by  the  attraction  of 
the  gravity  of  the  air,  there,  where  the  surface  of  the 
water  cuts  the  thread,  is  formed  a  small  bubble  \  which 
bubble  acsends  up  the  thread,  as  the  mercury  in  the 
common  barometer  ascends. 

The  dimensions  of  this  instrument  given  there  are, 
ai  inches  for  the  circumference  of  the  body,  the  alti^ 
tude  4,  each  base  having  a  convexity  of  6^  inches.  Th6 
inner  circumference  of  the  tube  is  5.14  inches,  and  its 
length  4t  >  so  that  the  whole  body  and  tube  will  con- 
tain almost  2t  quarts.  The  circumference  of  the  pipe, 
that  the  machine  may  not  go  to  the  bottom  on  every 
small  alteration  of  the  gravity  of  the  air,  is  2.14  inches  \ 
according  to  which  dimensions,  he  calculates  that  it 
will  require  44  grains  to  sink  the  body  to  the  bottom, 
allowing  it  only  four  inches  to  descend  j  at  tbe  same 
time  that  it  is  evident,  that  the  fewer  grains  that  are 
required  to  sink  it  to  this  depth,  the  more  nice  the 
barometer  will  be*  He  also  calculates,  that  when 
the  mercury  in  the  common  barometer,  is  30!  inches 
high,  the  body  with  a  weight  of  44  grains  pn  its 
top  will  be  kept  in  aquilibrio  with  the  water;  but 
when  the  mercury  stands  at  28  inches,  only  19  grains 
can  be  supported :  and  lastly,  by  computing  the  lengUi 
of  the  diagonsl  threads,  &c.  he  finds,  that  his  instru- 
ment is  1200  times  more  exact  than  the  common  baro- 
meter. The  following  are  his  observations  on  the  nse 
of  it.  ^^ 

^  I.  While  the  mercnry  of  tbe  common  barometer  is  Mr  Cas- 
often  known  to  be  stationary  24  hours  together,  the  weir  sob- 
bubble  of  the  new  barometer  is  rarely  found  to  stand '^fT*^''* 
.•11  •      .  ^  With  nil 

Still  one  minute*  | 

**  2.  Suppose  tbe  air*s  gravity  increasing,  and  ac- 
cordingly the  bubble  ascending  \  dnring  the  tim^  that, 
it  ascends  20  inches,  it  will  have  many  short  descents " 
of  the  .quantity  of  half  an  inch,  one,  two,  three,  or 
more  inches ;  each  of  which  being  over,  it  will  ascend 
again*  These  retrocessions  are  frequent,  and  of  all  va- 
rieties in  quantity  and  duration ;  so  that  there  is  no 
Judging  of  the  general  course  of  the  bubble  by  a  single 
inspection,  though  yon  s^e  it  moving,  but  by  waiting  a 
little  tiipe* 

''  3*  A  small  blast  of  wind  will  stake  the  bubble 

3  F  a  descend  \ 
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descend ;  a  blast  that  cannot  be  beard  in  a  chamber 
of  the  town  will  sensibly  fotce  the  bubble  downward* 
The  blasts  of  wind  sensible  abroad,  cause  many  of  the 
above-mentioned  retrocessions  or  accelerations  in  the 
general  course ;  as  I  found  by  carrying  my  barometer 
to  a  place  where  the  wind  was  perceptible* 

**  4.  Clouds  make  the  bubble  descend.  A  small 
cloud  approaching  the  zenith|  works  more  than  a 
great  cloud  near  the  horizon.  In  cloudy  weather, 
the  bubble  descendintf,  a  break  of  the  clouds  (or 
clear  place)  approaching  to  the  zenith,  has  made  the 
bubble  to  ascend;  and  after  that  break  had  passed 
the  zenith  a  considerable  space,  the  bubble  again  de- 
scended. 

*'  5.  All  clouds  (except  one)  hitherto  by  me  ob- 
served, have  made  the  bubble  to  descend.  But  the 
other  day,  the  wind  being  north,  and  the  course  of 
the  bubble  descending,  I  saw  to  the  windward  a  lafge 
thick  cloud  near  the  horizon,  and  the  bubble  still 
descended :,  but  as  the  .clond  drew  near  the  zenith,  it 
turned  the  way  of  the  bubble,  making  it  to  ascend  j 
and  the  bubble  continued  ascending  till  the  cloud  was 
all  passed,  after  which  it  resumed  its  former  descent. 
It  was  a  cloud  that  yielded  a  cold  shower  of  small 
hail.'* 

These  are  the  most  remarkable  contrivances  for  the 
improvement  of  the  common  barometer;  the  last,  on 
account  of  its  being  so  exceedingly  sensible,  and  like- 
wise easy  of  construction  and  portable,  seems  to  de- 
serve attention  much  more  than  the  others,  which  are 
always  the  more  inaccurate,  and  the  less  easily  moved, 
according  to  the  enlargement  of  their  scale ;  whereas 
this  is  seemingly  subject  to  no  such  inconvenience.  It 
i^  evident,  however,  that  none  of  these  could  be  used 
at  sea,  on  account  of  the  unsteady  motion  of  the  ship : 
for  which  reason  Dr  Hook  thought  of  constmcting  a 
barometer  upon  other  principles. 

This  contrivance  was  no  other  than  two  thermome- 
ters. The  one  was  the  common  spirit-of-wine  thermo- 
meter, which  is  affected  only  by  the  warmth  of  the 
air :  the  other,  whicl^  acts  by  the  expansion  of  a 
bubble  of  air  included,  is  affected  not  only  by  the  ex- 
ternal warmth,  but  by  the  various  weight  of  the  atmo- 
sphere. Therefore,  keeping  the  spirit  thermometer  as 
a  standard,  the  excess  of  the  ascent  or  descent  of  the 
other  above  it  would  point  out  the  increase  or  decrease 
of  the  specific  gravity  of  the  atmosphere.  This  in- 
strument is  recommended  by  Dr  Hal  ley,  who  speaks 
of  it  as  follows.  **  It  has  been  observed  by  some, 
that,  in  long  keeping  this  instrument,  the  air  includ- 
ed either  finds  means  to  escape,  or  deposits  some 
vapours  mixed  with  it,  or  else  from  some  other  cause 
becomes  less  elastic,  whereby  in  process  of  time  it 
gives  the  height  of  the  mercury  somewhat  greater  than 
It  ought :  but  this,  if  it  should'  happen  in  some  of 
them,  binders  not  the  usefulness  thereof,  for  that  it 
may  at  any  time  very  easily  he  corrected  bv  experi- 
ment ;  and  the  rising  and  falling  thereof  are  the  things 
chiefly  remarkable  in  it,  the  just  height  being  barely 
a  curiosity^ 

'*  I  had  one  of  these  barometers  with  me  in  my  late 
southern  voyage,  and  it  never  failed  to  prognosticate 
and  give  early  notice  of  all  the  bad  weather  we  had, 
60  that  I  depended  thereon,  and  made  provision  ac- 
cordingly )  and  firom  my  own  experience  I  conclude, 
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that  a  more  usefol  contrivance  hatli  not  for  this  long  Suunntft 
tim'e  been  offered  for  the  benefit  of  navigation.*'  <■  yj 

Fig.  10.  represents  a  kind  of  CAamier  Barometer^     «s 
or  a  complete  instrument  for  observing  in  a  fixed  place,  P™^ 
such  as  a  roon^  &c.  the  changes  in  the  atmosphere. |,.|f,^ 
It  is  constructed  by  Mr  W.  Jones,  optician,  London  ;1mb  Joa 
and  consists  of  a  barometer  </,  thermometer  a  a,  and 
hygrometer  r,  all  in  one  mahogany  frame.     One  advan- 
tage of  this  instrument  is,    that  either   the  thermo- 
meter or  hygrometer  may  be  taken  from  the  frame, 
and  occasionally  made  nse  of  in  another  place  if  re* 
quired.     The   thermometer  is  separated  by  only  un- 
screwing two  screws  a,  a  ;  and  the  hygrometer  by  un- 
screwing a  brass  pin  at  the  back  of  the  frame,  not 
seen  in  this  figure.    The  index  of  the  hygrometer  is 
at  any  time  set,  by  only  moving  with  your  finger  the 
brass  wheel  seen  at  c ;  the  two  sliding  indexes  of  the 
barometer  and  thermometer  are  moved  by  a  rack-work 
motion,  set  in  action  by  the  key  g  placed  in  the  holes 
h  and  f.     The  divisions  of  the  barometer  plate  b  are  in 
tenths  of  an  inch,  from  28  to  3 1  inches ;  these  again 
subdivided  into  hundredths  by  means  of  Wktvemier  scale^ 
placed  oppositely  on  a  sliding  slip  of  brass  similar  to 
the  common  barometers,  most  of  which  are  now  made 
with  this  vernier.     On  this  vernier  are  ten  equal portSf      j^ 
or  divisions ;  (see  A,  fig.  1 1.  which-for  the  sake  of  per- Method  of 
tpicuity  is  drawn  larger).     All  of  these  together  are°™f  ^ 
equal  just  to  1 1  of  those  on  the  scale^  of  inches ;  that[|^|^ 
is,  to  eleven  tenths.    By  this  artifice  the  height  of  the 
mercury  at  E  is  evident  by  inspection  only,  to  the  one 
hundredth  part  of  an  inch.     To  understand  this,  no- 
thing more  is  necessaiy  than  to  consider,  that  one  tenth 
part  of  a  tenth  qfan  inch  is  the  one  hundredth  part  of 
an  inch.     Now  every  tenth  of  an  inch  in  the  scale  o 
18  divided  into  ten  equal  parts  by  the  slip  or  vernier  A : 
for  since  ten  divisions  on  that  exceed  ten  on  the  scale 
by  one  division,  that  is,  by  one  tenth  of  an  inch  ;  there- 
fore one  division  on  the  vernier  will  exceed  one  division 
on  the  scale  by  one  tenth  part ;  and  two  divisions  on 
the  vernier   will   exceed  two  on   the   scale  by  ttoo 
tenths^  and  so  on :  Therefore  every  division  on   the 
vernier  will  exceed  the  same  number  of  divisions  in 
the  scale  by  so  many  tenths  of  a  tenth,  or  hy  so  many 
hundredth  parts  of  an  inch*    Therefore  the  ten  equal 
divisions  of  an  inch  on  the  scale  B,  must  be  looked 
upon  as  so  many  ten  hundredth  parts  of  em  inch^  and 
numbered  thus,  10,  20,  30,  40,  &c.  parts  cf  an  inch ; 
then  the  vernier  gives  the  unit  to  each  ten,  thus :  Set 
the  iudex  C  very  nicely  to  the  top  of  the  surface  of 
the  mercpry  £  ;  and  if  at  the  same  time  the  beginning 
of  the  divisions  at  C  coincides  with  a  line  of  division 
in  the  scale  B,  then  it  shows  the  altitude  of  the  mer^ 
cury  in  inches  and  tenths  of  an  inch  exactly.   But  sup- 
pose the  index  line  C  of  the  vernier  falls  between  two 
divisions  or  tenths  on  the  scale  B,  then  there  will  be  a 
coincidence  of  lines  on  both  at  that  number  of  the  ver- 
nier, which  shows  how  many  tenth  parts  of  that  tenth 
the  index  of  the  vernier  has  passed  the  last  decimal  di- 
vision of  the  scale.     Thus,  for  example,  suppose  the  in- 
dex of  the  vernier  were  to  point  somewhere  between 
the  sixth  and  seventh  tenth  above  30  on  the  scale :  then 
if,  by  looking  down  the  vernier^  you  observe  the  coin- 
cidence at  number  8,  it  shows  that  the  altitude  of  the 
mercury  is  30  inches  and  68  parts  of  a  hnndredth  of 
another  inch ;  or  simply  thus,  30.68  inches. 
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;er.  The  Rcrew  at  fig.  10.  serves  to  press  the  mercniy 
— ^  quite  up  into  the  tube,  when  required  to  he  much  mo- 
ved or  carried  about,  thereby  rendering  the  barometer 
of  the  kind  called  portable.  To  the  lower  extremity 
of  the  tube  (see  fig.  14.)  is  cemented  a  wooden  reser- 
voir A,  with  a  kind  of  leathern  bag  at  bottom,  the 
whole  containing  the -mercury,  but  not  quite  full :  and 
though  the  external  air  cannot  get  into  the  bag  to 
suspend  the  mercury  in  the  tube,  by  pressing  on  its  sur- 
face, as  in  the  common  one  ;  yet  it  has  the  same  effect 
by  pressing  on  the  outside  of  the  bag  >  which  being 
flexible,  yields  to  the  pressure,  and  keeps  the  mercury 
suspended  in  the  tube  to  its  proper  height.  Through 
the  under  part  of  the  frame  passes  the  screw^.  with  a 
flat  roond  plate  at  its  end  j  by  taming  of  this  screw,  the 
bag  may  be  so  compressed  as  to  force  the  mercury  up  to 
the  top  of  the  tube,  which  keeps  it  steady,  and  hinders 
the  tube  from  breaking  by  the  mercury  dashing  against 
the  top  when  carried  about,  which  it  is  otherwise  apt 
to  do. 
Imk  a  new  kind  of  marine  barometer  has  lately  been 
bj  invented  by  Mr  Nairne*  It  differs  from  the  common 
^^'one  in  having  the  bore  of  the  tube  small  for  about  two 
feet  in  its  lower  part }  bat  above  that  height  it  is  en- 
larged to  the  common  size.  Through  the  small  part 
of  the  instrument  the  mercury  is  prevented  from  ascend- 
ing too  hastily  by  the  motion  of  the  ship  j  and  the  mo- 
tion of  the  mercury  in  the  upper  wide  part  is  conse- 
quently lessened.  Much  in  found  to  depend  on  the 
proper  suspension  of  this  instrument  j  and  Mr  Naime 
has  since  found,  by  experiment,  the  point  from  which 
it  may  be  suspended  so  as  not  to  be  affected  by  the  mo- 
tion of  the  ship. 
1^  Another  marine  barometer  has  been  invented  by  one 
Passemente,  a  French  artist.  It  is  only  a  common  one 
having  the  middle  of  the  tube  twisted  into  a  spiral  con- 
auting  of  two  revolutions.  By  this  contrivance,  the  im- 
pulses which  the  mercury  receives  firom  the  motions  of 
the  ship  are  destroyed  by  being  transmitted  in  contrary 
directions. 
1^  We  most  now  speak  of  tbe  barometer  in  its  second 
u>  character,  namely,  as  an  instrument  for  measuring  ao- 
^^  cessible  altitudes.  This  method  was  first  proposed  by 
^  M.  Pascal )  and  succeeding  philooophers  have  been  at 
no'small  pains  to  ascertain  the  proportion  between  tlie 
sinking  of  the  mercury  and  the  height  to  which  it  is 
carried*  For  this  purpose,  however,  a  new  improve* 
ment  in  the  barometer  became  necessary,  viz.  the  ma^ 
king  of  it  easily  portable  from  one  place  to  another  with- 
out danger  of  its  being  broken  by  the  motion  of  the 
mercury  in  the  tube  ^  which  was  effected  by  the  con- 
trivance alreadv  mentioned. 

m 

Iba^     Among  the  number  of  portable  barometers  we  may 
•     perhaps  reckon  what  Mr  Boyle  called  his  Statical  Ba- 
rometer*    It  consisted  of  a  glass  bubble,  aboat  the  size 
of  a  large  orange,  and  blown  very  thin,  so  as  to  weigh 
only  70  grains.      This  being  counterpoised  by  brass 
weights  in  a  pair  of  scales  that  would  turn  with  the 
20th  part  of  a  grain,  was  found  to  act  as  a  barometer* 
The  reason  of  this  was,  that  the  surface  of.  the  bubble 
was  opposed  to  a  vastly  larger  portion  of  air  than  that 
of  the  brass  weight,  and  consequently  liable  to  be 
aflTected  by  the  various  specific  gravity  of  the  atmo- 
spliere :   thus,  when  the  air  became  specifically  light, 
dbe  babble  deicended,  and  vipe  versa  ^  .  and.  thiiSy  he 


savs,  he  could  have  perceived  variations  of  At  atmo- Bsromcter. 
sphere  no  greater  than  would  have  been  sufficient  to  *     "  ¥     •' 
raise  or  lower  the  mercury  in  the  common  barometer 
an  eighth  part  of  an  inch. 

To  these  we  may  add  an  account  of  a  new  and  very  Method  of 
singular  barometer  mentioned  by  M.  Lazowski  in  his  meRioring 
tour   through   Switzerland.      *'  A  cure,   shortsighted,  ^b«  changes 
who  nevertheless  amused  himself  with  firing  at  a  rnark,®^^*  ^" 
thought  of  stretching  a  wire  in  such  a  manner  as  to  ,omid  of 
draw  the  mark  to  him,   in  order  to  see  how  he  had  a  wire, 
aimed.     He  observed,  that  the  Wire  sometimes  sound- 
ed as  if  it  had  been  oscillatory  j  and  that  this  happen- 
ed  when  a  change  was  about  to  ensue  in  the  atmo- 
sphere ;  so  that  he  came  to  predict  with  considerable 
accuracy  when  there  was  to  be  rain  or  fine  weather. 
On  making  further  experiments,  it  was  observed,  that 
this  wire  was  more  exact,  and.  its  sounds  more  distinct, 
when  extended  in  the  plane  of  the  meridian  than  in 
other  positions*     The  sounds  were  more  or  less  soft, 
and  more  or  less  continued,  according  to  the  changes 
of  weather  that  were  to  follow ;   thougb  the   matter 
was  not  reduced  to  any  accuracy,  and  probably  is  not 
capable  of  moch.     Fine  weather,  however,  was  said  to 
be  annonnced  by  the  sounds  of  counter  tenor,  and  rain 
by  those  of  bass.     M.  Volta  was  said  to  have  mounted 
15  chords  at  Pa  via,  in  order  to  bring  this  method  to 
some  perfection  ^  but  there  are  as  yet  no  accounts  of  his 
success. 

The  portable  barometer,   as  already  observed,  has  ojjficiitici 
long  been  in  use  for  the  mensuration  of  accessible  alti-  in  meatar- 
tudes  'f  and,  in  small  heights,  was  found  to  be  more  ex-|°sheighu 
act  than  a  trigonometrical  calculation,,  the  mercury  ^®' JLeter^ 
scending  at  the  rate  of  about  one  inch  -for  800  feet  of 
height  to  which  it  was  carried  :  but,  in  great  heights, 
the  most  unaccountable  differences  were  found  between 
the  calculations  of  the  most  accurate  observers ;  so  that 
the  same  mountain  would  sometimes  have  been  made 
thousands  of  feet  higher  by  one  person  than  another  j 
nay,  by  tbe  same  person  at  difierent  times.     All  these 
anomalies  M.  de  Luc  of  Geneva  undertook  to  account 
for,  and  to  remove  \  and  in  this  undertaking  be  per- 
sisted with  incredible  patience  for  20  years.   The  result 
of  his  labour  is  as  follows.  ^ 

The  first  cause  of  irregularity  observed  was  a  fault  Removed 
in  the  barometer  itself.     M.  de  Luc  found,  that  two  by  M.  de 
barometers,  though  perfectly  alike  in  their  appearance,  ^^* 
did  not  correspond   in  their  action.     This  was  owing 
to  air  contained  in  the  tube.     The  air  was  expelled  by 
boiling  the  mercury  in  them }  after  which,  the  motions       ^ 
of  both  became  perfectly  consonant.     That  the  tubes  ivierenry, 
may  hear  boiling,  they  must  not  be  very  thick,  the  how  boiled 
thickness  of  the  glass  not  above  half  a  line,  and  thei>>.^®^^ 
diameter  of  the  bore  ought  to  be  from  two  and  a  half^ 
to  three  lines.     The  operation  is  performed  in  the  fol- 
lowing numner :  A  chaffing  dish  with  burning  coals  is 
placed  on  a  table  ^  the  tube  hermetically  sealed  at  one 
end,  is  inverted,  and  filled  with  mercury  within  two 
inches  of  the  topj  the  tube  is  gradually  brought  near 
the  fire,  moving  it  obliquely  up  and  down,  that  the 
whole  length  of  it  may  be  heated  ;  and  advancing  it 
nearer  and  nearer,  till  it  is  actually  in  the  flame,  the 
globules  of  air  begin  to  move  visiblv  towards  the  lop. 
The  boiling  at  last  commences  ;  and  it  is  easy  to  make 
it  take  place  from  one  end  to  the  other,  by  causing  the 
several  parts  of  the  tabe  successively  .pass  with. rapidity 
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Utronrrter.  through  (he  Ihtme.  By  this  operation  the  mercorjp  ii 
^  V  ■■  freed  from  all  aerial  particles^  particularly  tboie  which 
line  the  inside  of  the  tuboi  and  which  cannot  easily  be 
got  clear  of  by  any  ether  nnethod.  When  this  last  stra- 
tum of  air  is  discharged,  the  tube  may  be  afterwards 
emptied,  and  filled  even  with  cold  mercury,  when  it 
wilt  be  found  nearly  as  free  of  air  as  before.  The  mer- 
cury in  the  tube  thus  prepared  by  a  determinate  quan- 
tity of  heat,  will  rise  higher  than  those  in  the  common 
sort,  and  the  barometers  will  more  nearly  correspond 
with  each  other :  whereas  there  will  be  a  difference  of 
^ix  or  eight  lines  in  the  ascent  of  mercury  in  the  com- 
mon barometers.  Instmments  of  this  kind  rise  uni- 
formly in  a  heated  room,  whilst  those  of  the  common 
kind  descend  in  different  proportions.  On  cooling  the 
room,  the  former  descend  uniformly,  while  the  latter 
desicend  unequally,  by  reason  of  the  unequal  proportions 
of  air  in  them. 

The  next  cause  of  variation  was  a  difference  of  tenv- 
of  the         perature.     To  discover  the  effects  of  heat  on  the  mer- 
hcii^lit  of    cury,  several  barometers  were  chosen  that  for  a  long 
*  •  "5'*^""  time  had  been  perfectly  consonant  in  their  motions. 
'         One  of  these  was  placed  in  an  apartment  by  itself,  to 
mark  the  change  in  the  external  air,  if  any  should  hap- 
pen.     The  rest  were  situated  in  another  apartment, 
along  with  three  thermometers,  graduated  according 
to  the  scale  of  M.  do  Reaumur,  and  exactly  corre- 
spondeut  with  one  another.     The  point  at  which  the 
mercury  stood  when  the  experiment  began^  was  care- 
fully noted,  and  also  the  precise  height  of  the  thermo- 
fheters.      The   latter  apartment  then  was  gradually 
heated)  and  with  so  much  uniformity,  that  the  ther^ 
mometers  continued  still  to  agree.    When  the  beat  had 
been  augmented  as  much  as  possible,  the  altitudes  both 
of  the  barometers  and  thermometers  were  again  accu- 
rately marked,  to  ascertain  the  differences  that  cor- 
responded to  one  another.     This  experiment  was  re- 
peated several  times  with  next  to  no  variation ;  and 
from  the  barometer  in  the  first  apartment  it  appeared, 
that  no  sensible  alteration  had  taken  place  in  the  ex- 
ternal air.     Hence  M.  de  Luc  found,  that  an  increase 
of  heat  sufficient  to  raise  the  thermometer  from  the 
point  of  melting  ice^o  that  of  boiling  water,  aug- 
n^ents  the  height  of  the  mercury  in  the  barometer  pre- 
cisely six  lines ;  and,  therefore,  dividing  the  distance 
between  these  two  points  on  the  thermometer  into  96 
equal  parts,  there  will  be  -r^th  of  a  line  to  add  to,  or 
subtract  from,  the  height  of  the  mercury  in  the  baro- 
meter, for  every  degree  of  variation  of  the  thermometer 
,  so  graduated.     A  scale  of  thia  kind,  continued  above 
boiling  or  below  freezing  water,  accompanies  his  port- 
able barometer  and   thermometer.— >So  accurate,  he 
says,  did  long  practice  make  him  in  barometrical  ob- 
servations, that  he  could  distinguish  a  variation  of  yV  of 
a  line  in  the  height  of  the  mercury.     He  allows  of  no 
inclination  of  the  tube,  or  other  means  to  augment  the 
scale,  as  all  these  methods  diminish  the  accuracy  of  the 
instrument.    Two  observations  are  always  required  to 
nieasoce  the  altitude  of  a  mountain :  dne  with  a  baro- 
meter left  on  the  plain,  and  another  on  the  summit) 
and  both  roust  be  accompanied  with  a  thermometer. 
f^^  His  portable  barometer  consists  of  two  tubes,  one 

IjBLo*t  port-  of  34  French  inches  in  length  }  and  from  the  top,  for 
Ablebaro-  this  length,  perfectly  straight  j  but  below  this,  it  is 
"^'*       'bent  round,  bo  that  the  lower  end  turns  up  for  a  short 
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space  parallel  to  the  straight  part.  On  this  open  end  Unmtt, 
is  fixed  a  cock ;  and  on  the  upper  side  of  this  cock  is 
Jilaced  another  tube,  of  the  same  diameter  with  the 
former,  eight  inches  in  length,  open  at  both  ends,  aod 
commuuicatin|r  with  the  long  tube,  through  the  cock. 
When  the  barometer  is  carried  from  one  place  to  an- 
other,  it  is  inverted  very  slowly,  to  hinder  any  air  get- 
ting in  'j  the  quicksilver  retires  into  the  long  tube  on 
which  the  key  of  the  cock  is  turned  ;  and  to  preserve 
the  cock  from  too  great  pressure  of  the  mercury,  the 
barometer  is  conveyed  about  in  this  inverted  postare. 
When  as  observation  is  to  be  made,  the  cock  is  first 
opened  j  the  tube  is  then  turned  upright,  very  slowly, 
to  prevent,  as  much  as  possible,  all  the  Tibration  of  the 
mercury,  which  disturbs  the  observation  j  aod  accord- 
ing to  the  weight  of  the  atmosphere,  the  mercury  falls 
in  the  longer  branch,  and  rises  up  through  the  cock, 
into  the  shorter. 

The  whole  of  the  cock  is  made  of  ivory,  except  the 
key.  The  extremities  of  the  tubes  are  wrapped  rownd 
with  the  membrane  employed  by  the  gold-beaters,  done 
over  with  fish-glue,  in  order  to  fix  them  tight,  the  one 
in  the  lower,  and  the  other  In  the  upper,  end  of  the 
perpendicular  canal  of  the  cock.  The  part  of  the  key 
that  moves  within  the  cock  is  of  cork,  and  the  outward 
part  or  the  handle  is  of  ivory.  The  cock  is  fastened  firm- 
ly to  the  ivory  by  means  of  a  broad  thin  plate  of  steel, 
which  cuts  both  the  ivory  and]cork,  lengthwise,  through 
the  centre,  and  reaches  inward  to  the  hole  of  the  key. 
This  plate  also  counteracts  the  flexibility  of  the  cork, 
and  makes  it  obey  the  motion  of  the  handle,  netwith- 
standing  it  is  very  considerably  compressed  by  the  ivo- 
ry, to  render  it  tight.  That  this  compression  may  not 
abridge  the  diameter  of  the  hole  of  the  key,  it  is  lined 
with  a  thin  hollow  ivory  cylinder,  of  the  same  diameter 
With  the  tubes. 

On  the  upper  end  of  the  shorter  tube  is  fixed,  in  the 
intervals  of  observation,  a  kind  of  funnel,  with  a  small 
hole  in  it,  which  is  shut  with  an  ivory  stopple.  The 
use  of  it  is  to  keep  the  tube  clean }  to  replace  the  mer- 
cury that  may  have  made  its  Ivay  through  the  cock  in 
consequence  of  any  dilatation  ;  and  likewise  to  replace 
the  mercury  taken  out  of  the  shorter  tube,  af^r  shot- 
ting the  cock,  op  finishing  an  observation ;  because, 
when  the  mercury  is  left  exposed  to  the  air  i  it  con- 
traets  a  dark  pellicle  on  its  surface,  that  sullies  both  it- 
self and  the  tube.  The  shorter  tube  should  be  wiped 
from  time  to  time,  by  a  little  brush  of  sponge  fixed  on 
the  end  of  a  wire. 

The  barometer,  thus  constructed,  is  placed  in  a  long 
box  of  fir,  the  two  ends  of  which  are  lined  on  the  in- 
side with  cushions  of  cotton  covered  with  leather. 
This  box  may  be  carried  on  a  man^s  back,  like  a  qui- 
ver, either  walking  or  riding  ^  and  should  have  a  cover 
of  wax-cloth  to  defend  it  against  rain.  It  should  be 
kept  at  some  distance  from  the  body  of  the  man,  and 
be  protected  from  the  sun  by  an  umbrella,  when  near 
the  place  of  observation,  to  prevent  its  being  affeeted 
by  any  nndoe  degree  of  heat.  The  barometer  should, 
farther,  be  attended  with  a  plummet,  to  determine 
the  perpendicular  position  of  it  j  and  a  tripod  to  sup- 
port itfirnr  in  that  position  at  the  time  of  observa- 
tion* 

The  scale  of  the  barometer  begins  on  the  long  tube, 
at  a  pobt  on  a  level  with  the  upper  end  of  the  short  one ; 
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^^  and  riiieii,  in  the  natural  order  of  the  nimibera,  to  21 
^—^  inches.  Below  the  above  point,  the  scale  is  transferred 
to  the  short  tube  :  and  ^descends  on  it,  in  the  natural 
order  of  the  numbers,  to '7  inches.  The  whole  length 
of  the  scale  is  28  French  inches :  and  since,  as  the 
mercury  falls  in  the  one  tube,  it  most  rise  in  the  other» 
the  total  altitude  will  always  be  found  by  adding  that 
part  of  the  scale,  which  the  mercury  occupies  in  tlie  long 
tube,  to  that  part  of  it  which  the  mercury  does  not 
occupy  in  the  short  one.  In  estimating,  however,  the 
total  fall  or  rise  on  the  long  tube,  every  sgace  must  be 
reckoned  twice ;  because,  of  barometers  of  this  con- 
struction, half  the  real  variation  only  appears  in  one  of 
the  branches.  , 

Near  the  middle  of  the  greater  tube  is  placed  the 
thermometer  above  mentioned,  for  ascertaining  the  cor- 
rections to  be  made  on  the  altitude  of  the  mercury  in 
oonseqnence  of  any  change  in  the  temperature  of  the 
air.  It  is  placed  about  the  middle  of  the  barometer, 
that  it  may  partake  as  much  as  possible  of  its  mean 
beat.  The  ball  is  deafly  of  the  same  diameter  with 
the  tube  of  the  barometer,  that  the  dilatations  or  con* 
densationa  of  the  fluids  they  contain  may  more  exactly 
correspond*  The  scale  is  divided  into  96  parts,  be- 
tween the  points  of  boiling  water  and  melting  ice;  and 
the  term  of  O  is  placed  one-eighth  part  of  this  interval 
above  the  lower  point  ^  so  that  there  are  1 2  degrees 
below,  and  84  above  it.  The  reason  for  placing  o  here 
IS,  that  as  27  French  inches  are  about  the  mean  height 
of  the  barometer,  so  the  1 2tb  degree  above  freezing  is 
nearly  the  mean  altitude  of  the  thermometer.  Hence, 
by  taking  these  two  points,  the  one  for  the  mean  alti- 
tude, and  the  other  for  the  mean  heat,  there  will  be 
fewer  corrections  necessary  to  reduce  all  observations  to 
the  same  state,  than  if  any  higher  or  lower  points  had 
been  fixed  upon. 

If  then  the  barometer  remains  at  27  inches,  and  the 
thermometer  at  o,  there  are  no  corrections  whatever  to 
be  made.  Bnt  if,  while  the  barometer  oontinues  at  27 
inches,  the  thermometer  shall  rise  any  number  of  de- 
grees above  o,  so  many  sixteenths  of  a  line  mnst  be 
•ubtractied  from  the  27  inches,  to  obtain  the  true  height' 
of  the  barometer  produced  by  the  weight  of  the  at- 
mosphere, and  to  reduce  this  obseryation  to  the  state  of 
the  common  temperature.  If,  on  the  other  hand,  the 
thermometer  shall  fall  any  number  of  degrees  below  o, 
while  the  barometer  still  stands  at  27  inches,  so  many 
sixteenths  most  be  added  to  that  height,  to  obtain  the 
true  altitude. 

Nothing  is  more  simple  than  these  corrections,  when 
the  barometer  is  at  or  near  27  inches  of  height.  If, 
however,  it  fall  several  inches  below  this  point,  as  the 
portable  barometer  very  frequently  must,  the  dilata- 
tions will  no  longer  keep  pace  with  the  degrees  of  heat, 
after  the  rate  of  ^  of  a  line  for  every  degree  of  the 
thermometer }  because  the  columns  or  mercury  being ' 
shortened,  the  quantity  of  fluid  to  be  dilated  will  be  di- 
minished. The  truth  is,  the  quantity  of  the  dilata- 
tions for  the  same  degree  of  heat  is  just  as  much  dimi- 
nished as  the  column  is  shortened.  If,  then,  it  shall 
still  be  found  convenient  to  reckon  the  dilatations  by 
sixteenths  of  a  line,  these  sixteenths  must  be  counted  on 
a  scale,  of  which  the  degrees  shall  be  as  much  longer 
than  the  degrees  of  the  first  scale^  as  the  shortened  c<^ 
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lumn  of  mercury  is  less  than  27  inches,  the  height  tp  Barometer, 
which  the  length  of  the  degrees  of  the  first  scale  was  <  v  .'* 
adapted.  For  instance,  let  the  mercury  descend  to  13^ 
inches,  half  the  mean  column,  and  let  the  thermome" 
ter  ascend  10  degrees  above  the  mean  beat ;  10  six- 
teenths should  be  deduced  from  the  mean  column,  for 
this  temperature,  according  to  the  rule ;  but  10  half- 
sixteenths  only,  or  5  whole  sixteenths,  must  be  subtract- 
ed from  the  column  of  13  {■  inches,  because  the  sum 
of  its  dilatations  will  be  half  that  of  the  former,  the 
quantities  of  fluid  being  to  one  another  in  that  propor- 
tion. 

It  would  cause  considerable  embarassment  if  the  six- 
teenths of  correction  were  always  to  be  subdivided  into 
less  fractions,  proportional  to  every  half  inch  of  de- 
scent of  the  barometer  ;  and  the  same  end  is  obtained 
in  a  very  easy  manner,  by  reckoning  the  corrections  on 
different  scales  of  the  same  length,  but  of  which  tlie 
degrees  a:re  longer  according  as  the  columns  of  the 
barometer  are  shorter.  For  example,  the  degrees  of 
correction  on  the  scale  applicable  to  the  colomn  of 
13^  inches,  will  he  double  in  length  what  the  same 
degrees  are  for  the  column  of  27  inches;  and  of 
course  the  number  of  corrections  will  be  reduced  like- 
wise one  half,  which  we  have  seen  by  the  rule  thtf 
ought  to  be. 

The  author  constructed,  on  a  piece  of  vellum,  scales 
with  these  properties,  for  na  less  than  13  columns  of 
mercury,  being  all  those  between  1 8  inches  and  29  in- 
clpsive,  counting  from  half  inch  to  half  inch;  within. 
which  extremes,  every  practical  case  will  be  compre- 
hended.    He  wrapped  this  vellum  on  a  small  hollow, 
cylinder,  including  a  spring,  like  a  spring-curtain,  and: 
fixed  it  on  the  right  side  of  the  thermometer.    The  veU 
Ittm  Is  made   to  pasa  from  right  to   left,   behind  the 
tube  of  the  thermometer,  and  to  graze  along  its  sur- 
fisce.      The  observer,    to  find  the  corrections  to   bo^ 
made,  pulls  out  the  vellum  till  the  scale  corresponding 
to  the  observed    altitude  of  the  barometer  comes   ta- 
touch  the  thermometer,  and  on  that  scale  he  counts 
them.    The  vellum  is  then  let  go,  and  the  screw  gently 
furls  it  op.  40 

The  anthor  having  now,  as  he  imagined,  completely  His  open* 
finished  the  instruments  necessary  for  the  accurate  men--tioni  on  the 
soration  of  heights,  proceeded  to  esUblisb,  by  ^'^P^'T^^ 
riment,  the  altitudes  corresponding  to  the  diflerent  de- 
scents of  the  mercury.     Much  bad  been  written,  and 
many  rnles  had  been  given,  on  this  subject,  by  different 
eminent  philosophers,  since  the  days  of  Pascal,  ,who 
first  broached  it :  but  these  disagreed  so-mucb  with  one  ■ 
another,  and  presented  so  little  good  reason  why  any 
one  of  them  should  be  preferred,  that  no  conclusion 
Goold.  with  confidence  be  deduced  from  them.    It  be- 
came requisite,  therefoie,  to  lay  them  all  aside,  and  to  - 
endeavour  to  discover  by  practice  what  tould  not  be  as- 
certained by  theory.     Saleve,  amonntain  near  Geneva,^ 
was  chosen  for  the  scene  of  these  operations.    .This, 
mountain  is  near  3000  French  feet  high.  *  The  height 
of  it  was  twice  measured  by  levelling,  and  the  result' 
of  the  mensurations  differed  only  lo^  inches ;  thought 
there  intervened  six  months  between  them,    and  the 
total  altitude  was  so  considerable.     On  thia-moontaiit 
were  chosen  no  less  than  indifferent  stations,  rising  ftf- 
ter  the  rate  of  aoo  foet^  one  above,  another,  as  nearly 
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meter  at 
different 
times  of 
the  day. 


Banimeler.  ^^  ^^  gronnd  would  admit.     At  these  BtatiODS,  it  was 
<       y    ■  ■»  proposed  to  make  such  a  number  of  observations  as  might 
be  a  good  foundation  either  for  establishing  a  new  rule 
of  proportion  between  the  height  of  places  and  the  de- 
scents of  the  mercury,  or  for  preferring  some  one  of 
those  formerly  discovered. 
Straage  a.       Little  progress  was  made  in  this  plan,  when  a  phe* 
Bomalies  ofnomenoUf  altogether  unexpected,  presented  itself.    The 
the  baio-    barometer  being  observed,  at  one  of  the  station*,  twice 
.      .     .^  ^^^  ^^^^  ^^  found  to  stand  higher  in  the  latter  ob-> 

servation  than  in  the  former.  This  alteration  gave  little 
surprise,  because  it  was  naturally  imputed  to  a  change 
of  the  weight  of  the  atmosphere,  which  would  affect  the 
barometer  on  the  plain  in  the  same  manner.  But  it 
produced  a  degree  of  astonishment,  when  on  examining 
the  state  of  the  latter,  it  was  found,  instead  of  corre- 
sponding with  the  motions  of  the  former,  to  have  held  an 
opposite  course,  and  to  have  fallen  while  the  other  rose. 
This  difference  could  not  proceed  from  any  inaccuracy 
in  the  observations,  which  had  been  taken  with  all  ima- 
ginable care ;  and  it  was  so  considerable  as  to  destroy 
all  hopes  of  success,  should  the  cause  not  be  detected 
and  compensated. 

The  experiment  was  repeated  several  times  at  in* 
teivals,  that  no  material  circumstance  might  escape  no- 
tice. An  observer  on  the  mountain,  and  another  on 
the  plain,  took  their  respective  stations  at  the  rising  of 
the  sun,  and  continued  to  mark  an  observation,  every 
quarter  of  an  hour,  tiU  it  set.  It  was  found,  that  the 
lower  barometer  gradually  descended  for  the  first  three 
quarters  of  the  day  }  after  which  it  reascended,  till  in 
the  evening  it  stood  at  nearly  the  same  height  as  in  the 
morning.  While  the  higher  barometer  ascended  for 
the  first  three-fourths  of  the  day  \  and  then  descended, 
so  as  to  regain  likewise,  about  sunset,  the  altitude  of  the 
roorningt 

The  following  theory  seems  to  account  in  a  satis- 
factory manner  for  this  phenomenon.     When  the  sun 
rises  above  the  horizon  of  any  place,  his  beams  pene- 
trate the  whole  of  the  section  of  the  atmosphere  of 
which  that  horizon  is  the  base.    They  fall,  however, 
very  obliquely  on  the  greater  part  of  it,  communicate 
little  heat  to  it,  and  consequently  produce  little  dila- 
tation of  its  air.     As  the  sun  advances,  the  rays  be- 
come more  direct,  and  the  heat  and  rarefaction  of  course 
increase.     But  the  greatest  heat  of  the  day  is  not  feh 
even  when  the  rays  are  most  direct,  and  the  sun  is  in 
the  meridian.     It  increases  while  the  place  receives 
more  rays  than  it  loses,  which  it^will  do  for  a  consider- 
able time  after  mid -day ;  in  like  manner  as  the  tide 
attains  not  its  highest  altitude  till  the  moon  has  ad- 
vanced a  considerable  way  to  the  west  of  the  meridian. 
The  heat  of  the  atmosphere  is  greatest  at  the  surface  of 
the  earth,  and  seems  not  to  ascend  to  any  great  di- 
stance above  it.     The  dilatations,  for  this  reason,  of 
the  air,  produced  by  the  sun,  will  be  found  chiefly,  if 
not  solely,  near  the  earth.     A  motion  must  take  place, 
in   all   directions,  of  the  adjacent  air,  to  allow  the 
heated  air  to  expand  itself.     The  heated  columns  ex- 
tending themselves  vertically,  will  become  longer,  and 
at  the  same  time  specifically  lighter,  ;in  consequence  of 
the  rarefaction  of  their  inferior  parts.     The  motion  of 
air,  till  it  arises  into  wind,  is  not  rapid :  these  length- 
tined  columns,  therefore,  will  take  some  time  to  dissi- 
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pate  their  summits  among  the  adjacent  less  rarefied  C4>-Bsna^ 
lumns  that  are  not  so  high  j  at  least,  they  will  not  do  "*  »■*- 
this  as  fast  as  their  length  is  increased  by  the  rarefac- 
tion of  their  bases." 

The  reader,  we  presume,  anticipates  the  application 
of  this  theory  to  the  solution  of  the  phenomenon  in 
question.  The  barometer  on  the  plain  begins  to  fidi 
a  little  after  morping,  because  the  column  of  air  that 
supports  it  becomes  specifically  lighter  on  account  of  the 
rarefaction  arising  from  the  heat  of  the  sun.  It  con- 
tinues to  fall  for  the  first  three  quarters  of  the  day ',  be- 
cause, during  that  time,  the  heat,  and  consequently  the 
rarefaction,  are  gradually  increasing.  It  rises  again  af- 
ter this  period  ;  because  the  cold,  and  of  course  the  con- 
densation, coming  on,  the  specific  gravity  is  augmented 
by  the  rushing  in  of  the  adjacent  air.  The  equilibrium 
is. festered,  and  the  mercury  returns  to  the  altitude  of 
the  morning. 

The  barometer  on  the  eminenee  rises  after  morning, 
and  continues  to  do  90  for  three-fourths  of  the  day^ 
for  two  reasons.  The  density  of  the  columns  of  air  is 
greatest  near  the  earth,  and  decreases  as  the  distance 
firom  it  f  increases.  The  higher,  for  this  reason,  we 
ascend  in  the  atmosphere,  we  meet  with  air  specifical- 
ly lighter*  But  by  the  rarefaction  of  the  base  of  the  co- 
lumn that  supports  the  mercury  of  the  barometer  on 
the  eminence,  the  denser  parts  of  that  column  are  raised 
higher  than  naturally  they  would  be  if  left  to  the  ope- 
ration of  their  own  gravity.  On  this  account,  the 
higher  barometer  is  pressed  with  a  weight,  nearly  as 
great  as  it  would  sustain,  were  it  brought  down,  in 
the  atmosphere,  to  the  natural  place  of  that  denser  air 
now  raised  above  it  by  the  prolongation  of  the  base  of 
the  column.  The  other  reason  is,  that  as  the  rarefac- 
tioi^does  not  take  placiB  at  any  great  distance  from  the 
earth,  little  change  is  produced  in  the  specific  gravity 
of  the  portion  of  the  columo  that  presses  on  the  higher 
barometer,  and  the  summit  of  that  cdumn  dissipates 
itself  more  slowly  than  it  increases.  Thus,  we  see 
how  this  barometer  must  ascend  during  the  first  three- 
fourths  of  the  day,  and  pursue  a  course  the  reverse 
of  that  on  the  plain.  The  condensation  returning  af« 
tejr  this  time,  the  denser  air  subdues,  the  'equilibriuin 
takes  place,  and  the  mercury  descends  to  .its  first  po- 
sition. ^        43 

This  phenomenon  prompted  the  idea  of  a  second  pair^^^!" 
of  thermometers,  to  measure  the  mean  heat  of  the  co-^^^^ 
lumn  of  air  intercepted  between  the  barometers.  These  jBetmo*' 
thermometers  are  extremely  delicate  and  sensible.    Theoastfj* 
tubes  are  the  finest  capillary,  the  glass  very  thin,  and 
the  diameters  of  the  balls  only  three  lines.     The  balls 
are  insulated,  or  detached  from  the  scales,  which  are 
fixed  to  the  tubes  only,  by  ligatures  of  fine  brass-wire 
covered  with  silk.     The  air,  by  this  contrivance,  has 
free  communication  with  the  balls  on  all  sides  j  and,  if 
the  direct  rays  of  the  sun  be  intereepted  at  some  di- 
stance by  a  bit  of  paper,  or  even  the  leaf  of  a  tree,  the 
thermometers  will  quickly  maik  the  true  temperatnie 
of  the  air.  ^  ^ 

The  reader,  perhaps,  will  ask  here.  Could  not  this  Metkodd 
end  have  been  gained  by  the  first  pair  of  thermoroe-^r|^ 
ters  ?  But  we  must  request  him  to  suspend  his  jodge-r^ 
ment  till  we  have  explained  the  theory  of  computing 
the  altitudes  from  the  descents  of  the  mercury.    He 
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meter.  ^lU  then  find  the  scales  of  the^  thermometen  so  dif« 
ferent,  that  neither  of  them  couldi  withoat  mach  incon- 
Teniency,  serve  the  purpose  of  the  i>ther. 

The  altitudes  are  computed  hj  logarithms.  A  table 
of  logarithms  contains  two  series  of  numbers^  running 
parallel  to  one  another.  The  first  has  its  terms  in  geo* 
metrical  progression,  aod  the  second  its  terms  in  arith* 
metical.  The  natural  numbers  i,  3,  3,  4,  &C  form 
the  first  series  ;  which,  though  in  arithmetical  progres- 
fion  when  standing  detached,  are  in  geometrical  in 
regard  of  the  second  series  ;  wbose  terms  are  in  arith* 
metical  progression,  and  are  called  logarttAm0f  because 
they  express  the  distance  of  their  correspondent  terms 
of  the  geometrical  progression  from  the  beginning  of  the 
series. 

To  apply  this  table  to  the  present  purpose :  let  ns 
suppose  the  whole  atmosphere  divided  into  concentric 
spherical  sections,  whose  common  centre  is  that  of  the 
earth.  Suppose  also. all  these  sections  of  equal  thiek- 
ness,  namely,  1 2.497  toises,  which  is  found  to  be  the 
thickness  of  the  lowest  section,  and  balances  a  line  of 
mercory,  when  the  barometer  stands  at  348  lines  or  26 
inches.  Add,  then,  all  these  sections  together  ^  and 
"We  shall  have  the  total  altitude  of  the  atmosphere  ex- 
pressed in  an  arithmetical  progression,  whose  common 
difference  is  12.497  toises.  Consequently,  in  this  view, 
the  heights  are  proportioned  to  the  logarithms. 

It  remains  only  to  find  the  descents  of  the  mercury, 
which  measures  the  weights  of  the  respective  sections, 
in  geometrical  proportion,  in  order  to  justify  the  ap* 
plication  of  the  logarithmic  table  to  the  computation 
of  thf  altitudes.  Now,  it  is  easy  to  prove,  in  a  very  sd« 
ttsfactory  manner,  that  the  mean  densities  of  these  sec* 
tions,  which  are  in  proportioil  of  their  freights,  must 
be  in  geometrical  progression,  when  -the  altitudes  are  in 
arithmetical ;  consequently^  it  is  with  great  propriety 
and  convenience  that  the  logarithms  are  employed  in 
the  compQtation  of  the  altitudes  correspondinff  to  the 
descents  of  the  mercury^  For,  to  find  the  vertical  di- 
stance between  two  barometers,  at  different  heights,  no 
more  is  necessary  than  to  look,  in  a  table  of  logarithms, 
for  the  numbers  that  express  in  lines,  or  sixteenths  of  a 
line,  the  altitudes  of  the  two  columns  of  mercury,  and 
take  the  logterithms  of  these  numbers,  whose  difl&rence 
will  give  this  distance  accurately,  in  thousandth  parts 
of  a  toise.  Multiply  the  totses  by  6,  which  will  furnish 
the  altitudes  in  French  feet. 

This  author  made  about  5O0  different  'obse^ations 
at  the  several  stations  on  the  mountain  of  Saleve,  which 
both  suggested  and  verified  the  computation  by  loga- 
rithms. /Many,  however,  of  these  observations,  pro- 
duced conclusions  that  deviated  considerably  from  the 
results  of  the  actual  mensuration,  on  account  of  the  dif- 
ferent temperatures  in  which  they  were  taken.  It  Was 
the  design  of  the  second  pair  of  thermometers  to  point 
out  the  corrections  of  these  deviations.  In  settling  the 
scales  necessary  for  this  end,  the  first  object  was,  to 
mark  the  temperature  of  all  the  observations  where 
the  logarithms  gave  the  altitudes  exactlyi  or  nearly 
equal  to  what  they  were  found  to  be  by  levelling.  ThJM 
temperature  corresponded  to  l6<|  on  the  scale  of  Beau- 
mur,  and  to  70  on  that  of  Fahrenheit,  and  at  it  was  fixed 
the  term  o.  The  next  step  was,  to  determine  the  cor- 
rections of  the  heights  that  became  necessary,  'accord- 
ing as  the  state  of  the  air  was  warmer  or  coldec  than 
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the  fixed  point.  With  this  view,  all  the  remaining  ob-  Barooieter. 
servations  were  collected,  and  compared  with  the  dif-  » 
ferent  temperatures  in  which  they  were  taken  j  and 
from  an  attentive  examination  of  these  circumstances, 
it  was  discovered,  that  for  every  215  feet  of  height  fur- 
nished by  the  logarithms,  one  foot  of  correction  must 
be  added  or  subtractedi  for  every  degree,  of  the  ther- 
mometer, according  as  it  stood  above  or  below  tlie 
term  o. 

The. scale  of  Beanmor  did  not  conveniently  express 
this  correction  of  1  to  215.  The  author  wished  to  adopt 
the  ratio  of  t  to  1000,  in  forming  a  new  scale  for  that 
purpose  ;  but  the  divisions  would  have  been  too  small. 
He  employed,  therefore^  that  of  i  to  500 :  because, 
by  doubling  the  degrees  of  the  .  higher  thermometer 
above  or  below  O }  or,  which  amounted  nearly  to  the 
same  thing,  by  doubling  the  mean  heat  of  the  column 
of  air  in  taking  the  sum  of  the  degrees  of  both  thermo- 
meters, there  resulted  the  ratio  of  i  to  looo.  The  new 
scale,  then,  was  divided  by  the  following  proportion ; 
As  21 5,  the  last  term  of  the  ratio  found  by  Reaumur^s 
scale,  is  to  500,  the  last  term  of  the  ratio  to  be  applied 
"on  the  new  scale :  so  is  80,  the  parts  between  the  fixed 
points  of  the  first  scale,  to  x86,  the  number  of  parts  be- 
tween the  same  points  on  the  second.  And  as  80  is  to 
186;  BO  is  16J-,  the  point  on  Reaumur^s  scale  at  which 
the,  logarithms  give  the -altitudes  without  correction,  to 
30,  the  point  at  which  they  give  them  on  the  new  scale. 
Ihe  term  0  is  placed  at  this  point,  39  at  melting  ice, 
and  147  at  that  of  boiling  water.  To  vednce  all  obser- 
vations to  the  same  temperature  by  this  scale,  nothing 
more  is  necessary  than  to  multiply  the  height%founa 
from  the  logarithms  by  the  sum  of  the  degrees  of  both 
thermometers  above  er  below  o,  and  to  divide  the  pro- 
duct by  xooo.  The  quotient  must  be  added  to,  or  sub- 
tracted from,  the  logarithmic  height,  according  as  the 
temperature  is  positive  or  negative.  ^^ 

As  a  specimen  of  the  anthor^s  method,  we  shall  nowSpcdaiea 
present  our  readers  with  the  result  of  his  operations  at  •''tint  me- 
the  15  stations  on  Saleve.    In  one  column  are  marked  ^^""^  ^'^ 
the  heights  found  by  levelling,  and  opposite  to  them^^i^^ 
the  same  heights  found  by  the  barometer  j  to  the  latter 
are  prefixed  the  number  of  obserfmtions  of 'which  they 
are  the  mean. 


Stations* 


I 

3 
4 

I 

7 
8 

9 
10 

IX 
12 

M 
X5 


f  ecL  tnchet. 


2x6 

428 

586 

728 

917 

1218 

1420 

x8oO 

1965 

221 X 

^333 
2582 

2700 

274a 
2626 


2 

xb 
o 
8 
o 
8 
o 
6 

3 

o 

o 

4 

o. 

o 

0 


htnof 

HeighUby 

vtttwns. 

oOtOtRCteTm 

reet. 

13 

-430* 

13 

43517 

»3 

S9^^ 

31 

73a* 

«4 

9»9H 

37 

1321^ 

23 

I4i8« 

«^ 

i798tV 

»7 

19634 

»7 

32IO 

'I 

*33't*t 

t6 

2583H 

»5 

a703iTr 

10 

274»f 

n 

«9»4fS 

From  this  table  we  -presume  the  reader  wiH  be  in- 
clined to  entertain  the  most  favourable  opinion  of  the 
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Barometer. '^^>Iitie«  sind  industry  of  M.  ^e  Luc.  NotwithsUnding 
*  '  y  »•*'  the  amazing  pains,  bowever,  which  be  bad  taken  to  re-* 
^  4^  .  move  every  inaccuracy  in  the  barometert  it  did  not  re- 
^^^P^'^^main  entirely  free  from  error  •,  nor  in  many  instances 
improTcd  ^*^^  ^^^  observations  made  by  different  persons  exactly 
barometer  corresponded.  Considerable  improvements  have  been 
yet  invent-  suggested  by  Colonel  Roy  and  Sir  George  Shuck- 
burgh,  &c.  (see  Phil.  Trans,  vol.  Ixvii.  and  Ixviii.)  ; . 
and  put  in  execution,  with  improvements,  by  Mr  Rams- 
den,  and  other  ingenious  instrument-makers  in  Lon- 
don. The  following  is  a  description  of  a  very  portable 
one  constructed  by  Mr  William  Jones  of  Holbom^  which, 
from  its  principle,  comprehends  every  advantage  that 
M.  de  Luc's  instrument  possesses  ^  in  many  particulars 
is  exempted  from  the  errors  to  which  his  is  liable }  and 
is  not  subject  to  be  deranged  by  carriage  or  other  mo- 
tion. 

Fig.  1 2.  is  a  representation  of  the  instrument  as  en« 
closed  in  its  mahogany  case  by  means  of  three  metallic 
rings  b  bb  :  This  case  is  in  the  form  of  a  hollow  cone 
divided  into  three  arras  or  legs  from  a  to  c,  and  is  so 
carved  in  the  inside  as  to  contain  steadily  the  body  of 
the  barometer :  The  arms,  when  separated,  form  three 
firm  legs  or  supports  for  the  barometer  when  making 
observations  (see  fig.  13.)  •  '^^^  instrument  is  suspend- 
ed at  the  part^  of  the  case,  by  a  kind  of  improved  gim- 
bals }  and  therefrom,  with  its  own  weight,  is  sufficient- 
ly steady  in  exposed  weather.  In  that  part  of  tb&  frame 
where  the  barometer  tube  is  seen  (a^),  there  is  a  long 
slit  or  opening  made,  so  that  the  altitude  of  the  mer- 
cury may  be  seen  against  the  light,  and  the  vernier 
piece  a  brought  down  to  coincide  with  the  edge  of  the 
mercury  to  the  greatest  possible  exactness.  When  the 
instrument  is  placed  on  its  support,  the  screwy* is  to  be 
let  down  in  order  that  the  mercury  may  subside  to  its 
proper  height ;  and  also  a  peg  at  p  must  be  loosened,  to 
give  admission  to  the  action  of  the  external  air  upon 
the  mercury  contained  in  the  box  b.  The  adjustment  , 
or  mode  of  observing  what  is  called  the  as^ro,  or  o, 
division  of  the  column  of  mercury,  is  by  the  mercury 
being  seen  in  the  tran<tparent  part  of  the  box  b ;  the 
inside  of  which  is  a  glass  tobe  or  reservoir  for  the 
mercury,  and  an  edge  piece  of  metal  fixed  on  the  ex- 
ternal part  of  the  box.  The  mercury  is  to  be  brought 
into  contact  with  the  edge  by  turning  the  screwy  to- 
wards the  right  or  left  as  necessary.  The  vernier 
piece  at  a  that  determines  the  altitude  of  the  column 
of  mercury,  is  to  be  brought  down  by  the  hand  to  a 
near  contact,  and  then  accurately  adjusted  by  turning 
the  screw  h  at  top  of  the  instrument.  This  barometer 
bas  usually  two  different  sorts  of  scales  inserted  on  it : 
that  on  the  right  at  ae^  is  a  scale  of  French  inches 
from  19  to  31,  measured  from  the  surface  or  %ero  o( 
the  mercury  in  the  box  b  below,  divided  into  1 2th  parts 
or  lines,  and  each  line-  subdivided  by  the  vernier  into 
ten  parts,  so  that  tbe  height  of  the  column  of  mercury 
may  be  ascertained  to  the  120th  part  of  a  French  inch. 
The  scale  which  is  on  the  other  dide,  or  left  of  ohsetva- 
tion^  is  of  tbe  same  length  ;  but  divided  into  £ngllsh 
inches,  each  of  which  is  subdivided  into  20ths  of  an 
inch,  and  the  vernier  subdivides  each  20th  into  25  parts  \ 
to  that  tbe  height  of  the  mercury  is  hereby  ascertained 
to  tke  500th  part  of  an  English  inch  (viz.  20x25=: 
V     500).     Bat  this  vernier  is  figured  dwbie  for  the  con- 
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venieney  of  calculation,  viz.  the  first  five  divisions  tRBanacta' 
marked  10,  the  20  marked  40,  and  the  25  marked  50 ; 
then  each  exact  division  is  reckoned  as  tbe  two  tlnum 
sandth'of  an  inch,  which  amounts  to  the  same  }  for  j-^ 
is  the  same  in  value  as  j-^^  of  an  inch.  A  thermometer 
is  always  attached  to  the  barometer,  and  indeed  is  indl« 
apensably  necessary :  it  is  fastened  to  the  body  at  c,  cenii* 
tersunk  beneath  the  SMrface  of  the  frame,  which  makes 
it  less  liable  to  be  broken :  the  degrees  of  the  thermo- 
meter are  marked  00  two  scales,  one  on  each  side,  viz* 
that  of  Fahrenheit  and  Reaumur,  scales  generally 
known ;  the  freezing  point  of  the  former  being  at  32, 
and  the  latter  at  o.  On  the  right  hand  side  of  these 
two  scales  there  is  a  third,  called  a  scale  o{  correction  i 
it  is  placed  oppositely  to  that  of  Fahrenheit,  with  the 
words  atid  and  subtract :  it  serves  as  a  necessary  eorrec- 
tion  to  the  observed  altitude  of  the  mercury  at  any  gU 
ven  temperature  of  the  air  shown  by  the  thermometer*^ 
There  are  several  other  valuable  pieces  of  mechanism 
about  the  instrument  that  cannot  clearly  be  represented 
in  the  figure  \  but  what  has  already  been  said,  we  pre* 
some,  is  sufficient  fi>r  tbe  reader's  general  information* 
For  tbe  manner  of  making  the  necessary  obeervatioDS^ 
and  calculating  the  necessary  particulars  dedncible 
therefrom,  a  full  information  may  be  obtained  from  M* 
de  Luc,  Recherches^  eur  ies  Modifications  de  PAtnuh 
sphere ^  and  the  Philos.  Trans,  vol*  Ixvii.  and  IxviiL  be-, 
fore  cited. 

It  may  be  necessary  to  add  here,  that  by  very  smaQ 
additional  contrivances  to  this  instrument,  Mr  Jones 
renders  it  equally  useful  for  making  observations  at  tea^ 
with  any  marine  barometer  that  has  hitherto  been  in* 
vented. 


This  article  may  not  be  improperly  concluded  by  an 
lervation  of  Mr  Magellan  *,  relative  to  a  principal « 


in^lH* 


cause  of  error  in  barometrical  measarements.     This  he  An'f  t^ 
states  to  be  owing  to  the  inattention  of  observers  to  the  ftoa  •/ 
specific  gravity  of  tbe  mercury  with  which  their  barth^^?^* 
meters  were  made.     If  two  barometers  were  both  at  V^^ 
30  inches  high,- and  equally  circumstanced  in  every ^Kir- 
otfaer  respect,  excepting  only  the  specific  gravity  oicmy. 
the  quicksilver^  so  that  one  be  filled  with  the  first  kind 
I  have  tried,  viz.  whose  specific  gravity  was  ^=  13.62 
and  the  other  =:  13.45.     In  this  case,  and  iu  all  proba- 
bility many  of  this  kind  have  often  occurred,  the  error 
must  have  been  no  less  than  327  feet  \  because  the 
heights  of  the  mercurial  columns  in  each  barometer  must 
be  in  tbe  inverse  ratio  of  their  specific  gravities :  viz; 
1 3*45:  1362::  30:  30,379. 
Now  the  logarithm  of  30=4771.21 
ditto  of  30,379=4825.73 

the  difference  is  zr     54*52 
which  difference  shows,  that  there  are  54*52  iathoms 
between  one  place  and  another,  or  327  feet  ^  though  in 
reality  both  places  are  on  the  same  level. 

**  But  if  the  specific  gravity  of  the  mercury,  in  the 
two  barometers,  were  as  the  two  above  alluded  to  of 
Bergman  and  Fourcroyj  viz*  one  of  14,110,  and  the 
other  of  13,060,  which  may  happen  to  be  the  ease,  as 
the  heaviest  is  commonly  reputed  the  purest  mercvry , 
on  this  supposition  the  error  must  have  amonnted  to 
355,76  toises  or  above  2134  feet  and  a  half  >  because 
13,000  :  i4iixo  :;  30  :  32,56X1  and  tbe  diffismice 
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»ter,^^^^^  the  logarithms  of  30  and  32,561  19355,769 
which  converted  into  feet  gives  2134,5* 

*  A  historicii]  account  of  the  invention  and  progress 
.  81  ve  iroprovenient  of  the  Barometer,  and  of  its  applica* 

tion  to  the  mensuration  of  heights,  will  be  found  under 
the  articles  Barometer  and  Barometrical  Mea- 
surements in  the  Supplement. 

BARON,  a  person  who  holds  a  barony*  The  origin 
mnd  primary  import  of  this  term  are  much  contested. 

Menage  derives  it  from  the  Latin  baro^  which  we 
£nd  used  in  the  pure  age  of  that  language  for  t;ir,  a  stout 
^r  vaUant  man ;  whence,  according  to  this  author,  it 
was,  that  thoee  placed  next  the  king  in  battles  were 
called  barones^  as  being  the  bravest  men  in  the  army } 
^nd  as  princes  frequently  rewarded  the  bravery  and  fi- 
delity of  those  about  them  with  fees,  the  word  came  to 
he  used  for  any  noble  person  who  holds  a  fee  imme- 
diately of  the  king.  Isidore,  and  after  him  Camden, 
take  the  word  in  its  original  sense,  to  signify  a  merce* 
maty  soldier.  Messieurs  of  the  Port  Royal  derive  it 
from  fiit^f  weight  or  authority*  Cicero  uses  the  word 
baro  for  a  stupid  brutal  man ;  and  the  old  Germans 
make  mention  of  buffeting  a  baron^  i.  e.  a  villain ;  as 
the  Italians  use  the  word  barone  to  signify  a  beggar* 
M.  de  Marca  derives  baron  from  the  German  bar^  man^ 
9T  freeman  ;  others  derive  it  from  the  old  Gaulish,  Cel- 
tic, and  Hebrew  languages  \  but  the  moat  probable 
opinion  is,  that  it  comes  from  the  Spanish  varo^  »  stout^ 
moble person;  whence  wives  used  to  call  their  husbands, 
«nd  princes  their  tenants,  barons*  In  the  Salic  law,  as 
•well  as  the  laws  of  the  Lombards,  the  word  baron  sig- 
nifies a  man  in  the  general  \  and  the  old  glossaiy  of 
Philomenes  translates  baron  by  crni^,  man* 

Baron  is  more  particularly  used  among  us,  for  a 
lord  or  peer  of  the  lowest  class }  or  a  degree  of  nobi- 
lity next  below  that  of  a  visooont,  and  above  that. of 
»  knig[ht  or  baronet.  In  ancient  records  the  word 
haron  included  all  the  nobility  of  England,  because  re- 
golarly  all  noblemen  were  barons,  though  they  had  also 
r  higher  dignity.  Bnt  it  hath  sometimes  happened, 
that,  when  an  ancient  baron  hath  been  raised  to  a  new 
degree  of  peerage,  in  the  course  of  a  few  generations 
the  two  titles  have  descended  diflFerently  \  one  perhaps 
to  t^e  niale  descendants,  the  other  to  the  heirs  general  \ 
whereby  the  earldom  or  other  superior  title  hath  sub- 
sisted without  a  barony :  and  there  are  also  modem  in- 
stances where  earls  and  viscounts  have  been  created 
withont  annexing  a  barony  to  their  other  honours:  so 
that  now  the  .rule  dotk  not  hold  universally  that  all 
peers  are  barons. 

The  original  and  antiquity  of  barons  has  occasioned 
great  inquiries  among  our  English  antiquarians.  The 
most  probable  opinion  is  supposed  to  be,  that  they  were 
the  same  with  our  present  lords  of  manors  ;  to  which 
the  name  tif  cqur$  baron  (which  is  the  lord^s  court,  and 
incident  to  every  manor)  gives' some  countenance^  It 
is  said  the  original  name  of  this  dignity  in  England  was 
tMRMUMtfr,  which  by  the  Saxons  was  changed  to  thane^ 

•  and  by  the  Normans  into  baron*  It  may  be  collected 
fipom  King  John's  magna  cbarta^  that  originally  all  lords 
of  manors,  or  barons,  had  seats  in  the  great  council  or 
paiiiament :  hot  snob  is  the  deficiency  of  public  records, 
that  the  first  preeept  to  be  found  is  of  no  higher  date 
than  the  49th  year  of  Eong  Henry  IIL  \  which,  al- 
though it  WM  issued  out  in  the  king's  name,  was  nei* 


ther  by  his  authority  nor  by  his  direction  :  for,  not  only  Baron, 
the  king  himself,  but  his  son  Prince  Edward,  and  mo&t 
of  the  nobility  who  stood  loyal  to  him,  were  then  pri- 
soners in  the  hands  of  the  rebellious  barons;  having 
been  so  made  in  the  month  of  May  preceding,  at  the 
battle  of  Lewes,  and  so  continued  until  the  memorable 
battle  of  Evesham,  which  happened  in  August  the  year 
following ;  when,  by  the  happy  escape  of  Prince  Ed- 
ward, be  rescued  the  king  and  bis  adherents  out  of  the 
hands  of  Simon  Mountfort  earl  of  Leicester.  It  cannot 
be  doubted  but  that  several  parliaments  were  held  by 
King  Henry  IIL  and  King  Edward  1.  \  yet  no  record 
is  to  be  found  giving  any  account  thereof  (except  the 
5th  of  King  Edward  L),  until  the  22d  year  of  the  reign 
of  the  last  mentioned  king. 

Before  the  49th  of  Henry  IIL  the  ancient  parlia- 
ments consisted  of  the  arcbbi&hops,  bishops,  abbots,  earU| 
and  barons.  Of  these  barons  there  were  two  sorts : 
the  greater  barons^  or  the  king's  chief  tenants,  who 
held  of  him  in  capite  by  barony ;  and  the  lesser  barons^ 
who  held  of  the  first  military  service  in  capite.  The 
former  had  summons  to  parliament  by  several  writs ; 
and  the  latter  (i.  e.  all  those  who  were  possessed  of 
thirteen  knights  fees  and  a  quarter)  had  a  general  sum- 
mons from  the  sheriff  in  each  county.  Thus  things 
continued  till  the  4pth  of  Henry  UlJ  But  then,  in- 
stead of  keeping  to  the  old  form,  the  prevailing  powers 
thought  fit. to  summon,  not  all,  but  only  those  of  the 
greater  barons  who  were  of  their  party  \  and,  instead 
of  the  lesser  barons  who  came  with  large  retinues,  to 
send  their  precepts  to  the  sheriff  of  each  county,  to 
cause  two  knights  in  every  shiro  to  be  chosen,  and  one 
or  two  burgesses  for  each  borough,  to  represent  the 
body  of  the  people  residing  in  these  counties  and 
boroughs  \  which  gave  rise  to  the  separation  into  two 
houses  of  parliament.  By  degrees  the  title  came  to  be 
confined  to  the  greater  barons,  or  lords  of  parliament 
only  ;  and  there  were  no  other  barons  among  the  peer- 
age but  such  as  were  summoned  by  writ,  in  respect  of 
the  tenure  of  their  lands  or  baronies,  till  Kichard  Hb 
first  made  it  a  mero  title  of  honour,  by  conferring  it  on 
divers  persons  by  his  letters  patent.  See  further  on 
thi^  subject  the  article  Law. 

When  a  baron  is  called  up  to  the  house  of  peers  by 
writ  of  summons,  the  writ  is  in  the  king's  name,  and 
he  is  directed  to  come  to  the  parliament  appointed  to 
be  held  at  a  certain  time  and  place,  and  there  to  treat 
and  advise  with  his  majesty,  the  prelates,  and  nobility, 
about  the  weighty  affairs  of  the  nation.  The  ceremo- 
ny of  the  admission  of  a  baron  into  the  house  of  peers 
is  thus :  He  is  brought  into  the  boose  between  two 
barons,  who  conduct  him  up  to  the  lord  chancellor, 
his  patent  or  writ  of  summons  being  carried  by  a  king 
at  arms,  who  presents  it  kneeling  to  the  lord  chan* 
cellor,  who  reads  it,  and  then  congratulates  him  on 
his  becoming  a  member  of  the  house  of  peers,  and  in- 
-  vests  him  with  his  parliamentary  robe.  The  patent  is 
then  delivered  to  the  clerk  of  the  parliament,  and  the 
.  oaths  are .  administered  to  the  new  peer,  who  is  then 
conducted  to  his  seat  on  the  barons  bench.  Some  ba- 
rons hold  their  seats  by  tenure.  The  first  who  was 
raised  to  this  dignity  by  patent  was  John  de  Beau- 
champ  of  Holt  Castle,  created  baron  of  Kiddermin- 
ster in  Worcestershire,  to  him  and  his  heirs  male,  by 
Kiiig  Bichard  IL  in  the  i  ith  year  of  his  reign.    H!e 
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Baron,  invested  liim  with  a  mantle  and  cap.  The  coronation- 
robes  of  a  baron  are  the  same  as  an  earl%  except  that 
he  has  only  two  rows  of  Rpots  on  each  shoulder.  In  like 
manner,  his  parliamentarj  robes  have  bat  two  guards  of 
white  far,  with  rows  of  gold  lace.  In  other  respects 
they  are  the  same  as  other  peers.  King  Charles  II. 
granted  a  coronet  to  the  barons.  It  has  six  pearls,  set 
at  equal  distances  on  the  chaplet.  His  cap  is  the  same 
as  a  viscount^s.  His  style  is  R^ht  Honemrahh ;  and 
he  is  styled  by  the  king  or  queen.  Bight  Trusty  and 
WeU  Beloved. 

Barons  by  ancient  tenure  were  those  who  held 
certain  territories  of  the  king,  who  still  reserved  the 
tenure  in  chief  to  himself.  We  also  read  of  barons  by 
temporal  tenure;  who  are  such  as  hold  honours,  castles, 
manors,  as  heads  of  their  barony,  that  is,  by  grand  sear- 
geantTy  by  which  tenure  they  were  anciently  sum- 
moned to  parliament.  But  at  present  a  baron  by  te- 
nure is  no  lord  of  parliament,  till  he  be  called  thither 
by  writ. 

The  barons  by  tenure  after  the'Conqoest,  were  di- 
vided into  majores  and  minores^  and  were  summoned 
accordingly  to  parliament  \  the  mafores  or  greater  ba» 
rons,  by  immediate  writ  from  the  king )  the  minores^ 
or  lesser  barons,  by  general  writ  from  the  high  sheriff, 
at  the  king's  command. 

Anciently  they  distinguished  the  greater  barons  from 
the  less,  by  attributing  high,  and  even  sovereign  iuris- 
diction,  to  the  former,  and  only  inferior  jurisdiction 
over  smaller  matters  to  the  latter. 

Barons  of  the  Exchequer^  the  four  judges  to  whom 
the  administration  of  justice  is  committed,  in  causes 
between  the  king  and  his  subjects  relating  to  matters 
concerning  the  revenue.  They  were  formerly  barons 
of  the  realm,  but  of  late  are  generally  persons  learned 
in  the  laws.  Their  office  is  also  to  look  into  the  ac- 
counts of  the  king,  for  which  reason  they  have  auditors 
under  them.    See  Exchequer/ 

Barons  of  the  Cinque-ports  are  members  of  the 
house  of  commons,  elected  by  the  five  ports,  two  for 
each  port.     See  the  article  CiNCiUE-PORTS. 

Baron  and  Feme^  in  the  English  LaWf~%  term  used 
for  husband  and  wife,  in  relation  to  each  otlier:  and  they 
are  deemed  but  one  person  }  so  that  a  wife  cannot  be 
witness  for  or  against  her  husband,  nor  he  for  or  against 
his  wife,  except  in  cases  of  high  treason. 

Baron  and  Feme^  in  Heraldry^  is  when  the  coats  of 
arms  of  a  man  and  his  wife  are  born  par  pale  in  the 
same  escutcheon,  the  man's  being  always  on  the  dexter 
side,  and  the  woman's  on  the  sinister  j  but  here  the 
woman  is  supposed  not  an  heiress,  for  then  her  coat 
must  be  borne  by  the  hpsband  on  an  escutcheon  of 
pretence. 

BARON,  Robert,  a  dramatic  author,  who  lived 
during  the  reign  of  Charles  1.  and  the  protectorship  of 
Oliver  Cromwell.  He  received  the  earlier  parts  of  his 
education  at  Cambridge,  after  which  he  became  a 
member  of  the  honourable  society  of  Gray's  Inn.  Da- 
ring his  residence  at  the  univenity,  he  wrote  a  novel 
called  the  Cyprian  Academy ^  in  which  be  introdooed 
the  two  first  of  the  dramatic  pieces  mentioned  below. 
The  third  of  them  is  a  much  more  regular  and  perfect 
play,  and  was  probably  written  when  the  author  had 
attained  a  riper  age.  The  names  of  them  are,  x.  D0O- 
rum  Dona^  a  masque.    2.  Grypus  and  Hegio^  a  pasta- 

3: 


ral.     3.  Minsa^  a  tragedy.     Mr  Baron  had  m  great    j^„^ 
intimacy  with  the  celebrated  Mr  James  Howell,  the       | 
ffreat  traveller,  in  whose  collections  of  Letters  *  there  Bameiik 
IS  one  )o  this  gentleman,  who  was  at  that  time  at  Paris,  ^^yj^ 
To  Mr  Howell  in  particular, >  and  to  all  the  ladies  'od  j^  ,^ 
gentlewomen  in  England  in  general,  he  has  dedicated 
his  romance. 

BARONET,  a  dignity  or  degree  of  honour  next  be- 
neath a  baron,  and  above  a  knight  \  having  precedency 
of  all  knights  excepting  those  of  the  Garter,  and  being 
the  only  knighthood  that  is  hereditary. 

The  dignity  of  baronet  is  given  by  patent,  and  b 
the  lowest  degree  of  honour  that  is  hereditary.  The 
order  was  founded  by  King  James  I.  at  the  suggestion 
of  Sir  Robert  Cotton,  in  161 1,  when  aoo  baronets 
were  created  at  once}  to  which  number  it  was  intended 
thcT  should  always  be  restrained :  but  it  is  now  enlar» 
ged  at  the  king's  pleasure,  without  limitation. 

They  had  several  considerable  privileges  given  them, 
with  an  habendam  tp  them  and  their  heirs  male.  They 
were  allowed  to  charge  their  coat  with  the  arms  of 
Ulster,  which  are,  in  a  field  argent,  a  sinister  hand, 
gules  \  and  that  upon  condition  of  their  defending  the 
province  of  Ulster  in  Ireland  againftt  the  rebels,  who 
then  harassed  it  extremely :  to  which  end  they  were 
each  to  raise  and  keep  np  30  soldiers  at  their  own  ex- 
pence  for  three  years  together,  or  to  pay  into  the  ex- 
chequer a  sum  sufficient  to  do  it ;  which,  at  8d.  per 
day  per  head,  was  X095I.  So  that,  indoding  fee*t 
the  expence  of  this  diffnity  may  be  about  i  looU  ster- 
ling. To  be  qualified  for  it,  one  must  be  a  gentle- 
man bom,  and  have  a  clear  estate  of  xoooL  per  an- 
num. 

Baronets  take  place  according  to  the  dates  of  their 
patents ;  by  the  terms  of  which  na  honour  is  to  be 
erected  between  barons  and  baronets.  l*he  title  Sir  is 
granted  them  by  a  peculiar  clause  in  their  patents, 
though  they  be  not  dubbed  knights :  but  both  a  baro- 
net, and  his  eldest  son,  being*  of  full  age,  may  claim 
knighthood.— -The  first  baronet  who  was  created  was 
Sir  Nicholas  Bacon  of  Redgrave-  in  Suffolk,  whose 
successor  is  therefore  styled.  Primus  Baronetontm 
AngU^. 

Baronbtb  qfScotlandy  called  also  Baronets  of  Nova 
Scotia.  The  order  of  knights  baronets  was  also  de- 
signed to  be  established  in  Scotland  in  the  year  i6ai, 
by  king  James  I.  for  the  plantation  and  cultivation  of 
the  province  of  Nova  Scotia  in  America  j  but  it  was 
not  actually  instituted  till  the  year  1625  by  his  son 
Charles  I.  when  the  first  person  dignified  with  this  title 
was  Sir  Robert  Gordon  of  Gordonstone,  a  younger  son 
of  the  earl  of  Sutherland.  The  king  granted  a  cef^ 
tain  portion  of  land  in  Acadia  or  New  Scotland,  to 
each  of  them,  which  they  were  to  hold  of  Sir  Wiltiam 
Alexander  (afterwards  eari  of  Stiriing),  for  their  en- 
couragement who  should  baxard  their  Uvea  for  the  good 
and  increase  of  that  plantation,  with  precedency  to 
them,  and  their  beirs-inale  for  ever,  before  all  knights 
called  equites  aurati^  and  all  lesser  barons  called  iaSdSf  . 
and  all  other  gentlemen,  except  Sir  'William  Alexan- 
der his  majesty's  lieutenant  in  Nova  Scotia,  hb  beirs,. 
their  wives  and  children  }  that  the  title  of  iStir  should 
be  prefixed  to  their  Christian  name^  and  Baronet  added 
to  Uieir  snmame }  and  that  their  own  and  their  eMest 
sons  wives  shoald  enjoy  the  title  of  Ladjff  Madame^  or 
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1^  Dom^.— rHit  majesty  was  so  desiroas  of  adding  every 
L  mark  of  dignity  to  this  his  favourite  order,  that,  four 
*^  years  after  its  institution,  be  issued  a  royal  warrant, 
graatiog  them  the  |iriviiege  of  wearing  an  orange  rib- 
boo  and  a  medal  ^  which  last  was  presented  to  each  of 
them  by  the  king  himself,  according  to  the  ^'/ords  of 
tlie  warrant*  All  the  privileges  of  the  order,  particu- 
larly this  of  wearing  the  medal,  were  confirmed  at  the 
king^s  request  by  the  convention  of  estates  in  the  year 
1630}  and  in  order  to  establish  tbem  on  the  most  so- 
lid foundation,  they  were  again  confirmed,  by  an  act  of 
the  parliament  of  Scotland  in  the  year  1633.  '^^^ 
mark  of  distinction  fell  to  the  ground  with  all  the 
other  honours  of  Scotland  during  the  usurpation  of  the 
long  parliament  and  of  Oliver  CromweU*  It  conti- 
nued in  general,  though  not  total,  disuse  after  the  Be- 
•toration.  There  have  been  former  meetings  of  the  or- 
der to  revive  the  use  of  it,  one  in  the  year  17  21,  and 
«iiothc!r  in  X734«  These  meetings  proved  ineffectual, 
because  the  proper  steps  towards  its  revival  were  not 
taken  j  but,  under  the  auspices^  our  illustrious  mo* 
narch  George  IIL  such  measuiflvere  concerted  in  the 
year  1775  as  have  effectually  eslSblisbed  this  honour- 
able dignity. 

JBabonbts  rf  Jrekmdn  This  order  was  likewise  in- 
stituted by  King  James  I.  in  the  i8th  year  of  bis  reign, 
for  the  same  purpose  and  with  the  same  privileges  with- 
in the  kingdom  of  Ireland,  as  he  had  conferred  on  the 
like  order  in  £ngland  ;  for  which  the  Irish  baronets 
paid  the  same  fees  into  the  treasury  of  Ireland.  The 
first  of  that  kingdom  who  was  advanced  to  this  here- 
ditary dignity  was  Sir  Francis  Blnndell,  then  secretary 
for  the  affairs  of  Ireland*  Since  his  time  several  have 
been  created,  no  number  being  limited. 

HARONI,  Leonora,  a  celebrated  singer  and  com- 
poser. Was  bom  at  Naples,  bat  spent  the  greatest  part 
of  her  life  at  Rome*  She  was  daughter  of  Adriana 
Baropi  of  Mantua,  baroness  of  Pian-caretta  ^  a  lady 
also  distinguished  for  her  musical  talents,  and  for  her 
beauty  sornamed  the  fair.  Leonora  had  less  beauty 
than  her  mother  \  but  excelled  her  in  her  profound 
•kill  in  music,  the  fineness  of  her  voice,  and  the  charm- 
ingness  of  her  manner.  She  is  said  by  Mr  Bayle  to 
have  been  one  of  the  finest  singers  in  the  world*  She 
was,  as  well  as  her  mother,  celebrated  by  the  wits, 
who  strove  to  excel  each  other  in  recording  her  prai- 
•es  \  and  in  1639  ^^^^  ^^  published,  at  Bracciano,  a 
collection  of  Latin,  Greek,  Italian,  Spanish,  and 
French  poems  addressed  to  her,  onder  this  title,  Ajh 
fUttui  Foetid  aUe  Gloria  delia  Signcra  Leonora  Baroni, 
Among  the  Latin  poems  of  Milton  are  no  fewer  than 
three  entitled  Ad  Leonoram  Ronue  canentem^  wherein 
this  lady  is  celobrated'for  her  singing,  with  an  allusion 
to  her  mother^s  exquisite  performance  oa  the  late.  A 
fine  eulogium  on  this  accomplished  woman  is  contain- 
ed in  a  discourse  on  the  music  of  the  Italians^  printed 
with  the  life  of.  Malberbe,  and  some  other  treatises  at 
Parisj  1672,  in- i2mo.  This  discourse' was  .composed 
by  M*  Maugars  prior  of  St  Peter  de  Mac,  the  kiog^s 
interpreter  of  the  English  language,  and  besides  so  fa- 
mous a  py^rformer  on  the  viol,  that  the  king  of  Spain 
and  several  other  sovereign  princes  of  Europe  desired 
to  hear  him*  The  character  given  by  this  person  of 
Ijeonora  Baroni  is  as  follows :  She  is  endowed  with 
fine  £arts  yth^  ha«  a  vfvy  gpod  judgment  to  .disiingoiiMi 


good  from  bad  music 4  she  ucdei-staiids  it  perfectly  well,  £aioni 
and  even  composes  ;  which  makes  her  absolute  mistress  D 
of  what  she  sings,  and  gives  her  the  most  exact  pro-  ^  Barony, 
nunciation  and  expression  of  the  sense  of  her  words. 
She  does  not  pretend  to  beauty,  neither  is  she  dis- 
agreeable or  a  coquet*  She  sings,  with  a  bold  and  ge- 
nerous modesty,  and  an  agreeable  gravity  j  her  voice 
reaches  a  large  compass  of  notes,  and  is  exact,  loud, 
and  harmonious ;  she  softens  and  raises .  it  without 
straining  or  making  grimaces.  Her  raptures  and  sighs 
are  not  lascivious  ^  her  looks  having  nothing  impudent 
nor  does  she  transgress  a  virgin  modesty  in  ber  gestures, 
In  passing  from  one  key  to  another,  she  shows  some- 
times the  divisions  of  the  enharmonic  and  chromatic 
kind  with  so  much  art  and  sweetness,  that  every  body 
is  ravished  with  that  fine  and  difficult  method  of  singr 
ing*  She  has  no  need  of  any  person  to  assist  her  with 
a  theorbo  or  viol,  one  of  which  i^  necessary  to  make 
her,  singing  complete }  for  sbe  plays  perfectly  well  her- 
self on  both  these  instruments..  In  short,  I  have  had 
the  good,  fortnne  to  hear  bar  sing  several  times  above 
30  different  airs,  with  second  and  third  stanzas  com- 
posed by  herself*  I  must  not  forget  to  tell  you,  that 
one  day  she  did  me  the  particular  favour  to  stuff  with 
.  her  mother  and  her  sister.  Her  mother  played  upon 
the  lute,  her  sister  upon  the  harp,  and  herself  upon 
the  theorbo*  This  concert,  composed  of  three  fine 
voices,  and  of  three  different  instruments,  so  powerful- 
ly transported  my  senses,  and  threw  me  into  such  rap- 
tures, that  I  forgot  my  mortality,  and  thought  myself 
already  among  the  angels  enjoying  the  felicity  of  the 
blessed.'* 

BABONIUS,  Cjesar,  a  pions  and  learned  cardi« 
Dal,  was  bom  at  Sore  in  1538.  He  studied  at  Rome, 
and  put  himself  under  the  discipline  of  St  Philip  de  Ne- 
ri*  In  1 593,  he  was  made  general  of  the  congregation 
of  the  Oratory  by  the  resignation  of  the  founder  Philip 
de  Neri.  Pope  Clement  YIII*  made  him  bis  confessor, 
and  created  him  a  cardinal  in  1 596.  He  was  after- 
wards made  librarian  to  the  Vatican }  and  died  in  1605, 
at  68  years  of  age*  He  wrote  several  works,  the  prin- 
cipal of  which  Uhia  Afmales  Ecclesiastici^  from  A.  D.  i* 
to  X198,  in  12  vols  folio  ;  which  has  been  abridged  by 
several  persons,  particularly  by  Henry  Spondseus, 
Bzovius,  and  Ludovico  Arelio* 

BARONY,  Baronia,  or  Baronagium,  the  lordship 
or  fee  of  a  baron,  either  temporal  or  spiritual :  In  whi^ 
sense  barony  amounts  to  the  same  with  what  is  other* 
wise  called  Aonour, 

A  barony  may  be  considered  as  a  lordship  held 'by 
some  service  in  chief  of  the  king,  coinqiding  with  what 
is  otherwise  called  grand  eeryeant^^  Baronies,  in  their 
first  creation,  moved  from  the  kins •  himself,  the  chief 
lord  of  the  whole  realm,  and  could  be  holden  imme- 
diately of  no  other  lord>  For  example,  the  king  en- 
feoffed a  man  of  a  great  seignenrie  in  land,  to  YiM  to ' 
the  person  enfeoffed  arid  bis  heirs,  of  the  king  and  his 
heirs,  by  baronial  service ;  to  wit,  by  the  service  of' 
20,  40,  60  knights,  or  of  such  other  number  of 
knights,  either  more  or  fewer,  as  the  king  by  his  en- 
feoffment limited  or  appointed,-»In  the  ages  nsxt*after 
the  Conquest,  when  a  great  lord  was  enfeoffed  by  the 
king  of  a  large  seignenrie,  such  seigneurie  was  called  a 
barofWf  but  more  commonly  an  honour  ;  as,  the  honour 
of.  Glou.oe9tershirf y  the  honour  of  Wallingford,  the  bo- 
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Mlarony  nnur  of  Lancaster,  the  honour  of  RicTimond,  and  the 
II  like.  There  were  in  England  certain  honours,  which 
^Barraba,  x^^fc  often  called  by  Norman  or  other  foreign  names  ; 
''  this  is  to  say,  sometimes  by  the  English  and  sometimes 
by  the  foreign  name.  This  happened  when  the  same 
person  was  lord  of  an  honour  in  Normandy,  or  some 
other  foreign  country,  and  also  of  an  honour  in  Eng- 
land. For  example,  William  de  Forz,  de  Force,  or 
de  Fortihus,  was  lord  of  the  honour  of  Albemarle  in 
Normandy:  he  was  also  lord  of  two  honours  in  Eng* 
land  ^  to  wit,  the  honour  of  Holderness,  and  the  ho- 
nour of  Skipton  in  Cravene.  These  honours  In  Eng- 
land were  sometimes  called  by  the  Norman  name,  the 
honour  of  Albemarle,  or  the  honour  of  the  earl  of 
Albemarle.  In  like  manner,  the  earl  of  Britannie  was 
lord  of  the  honour  of  Britannie  in  France,  and  also  of 
the  lionour  of  Richmond  in  England  :  the  honour  of 
Richmond  was  sometimes  called  by  the  foreign  name, 
the  honour  of  Britannie,  or  the  honour  of  the  earl  of 
Britannie.  This  serVeth  to  explain  the  terms  *'  honour 
of  Albemarle  in  England,*'  honor  AlbemafliiB^  or  comi- 
its  Albemarlite  in  Anglia  ;  honor  Britanntce^  or  cOmiUs 
Sritannia  in  Anglia^  "  the  honour  of  Britannie,**  or 
*'  the  earl  of  Britannie  in  England.**  Not  that  Al- 
bemarle or  Britannie  were  in  England,  but  that  the 
same  person  respectively  was  lord  of  each  of  the  said 
honours  abroad  and  01  each  of  the  said  honours  in 
England.  The  baronies  belonging  to  bishops  are  by 
some  called  regalia^  as  being  held  solely  on  the  king*8 
liberality.  These  do  not  consist  in  one  barony  alone, 
but  in  many  :  for  tot  erant  baronia^  quot  majorapra" 
dia. 

A  barony,  according  to  Bracton,  is  a  right  indivi- 
tible.  Wherefore,  if  an  inheritance  be  to  be  divided 
among  coparceners,  though  some  capital  messuages  may 
be  divided,  yet  if  the  capital  messuage  be  the  head  of 
a  coontv  or  barony,  it  may  not  be  parcelled :  and  the 
reason  is,  lest  by  this  division  many  of  .the  rights  of 
counties  and  baronies  by  degrees  come  to  nothing,  to 
the  prejudice  of  the  realm,  which  is  said  to  be  compo- 
sed of  counties  and  baronies. 

BARRA,  or  Barrat,  island  of.     See  Barrat. 

Barra,  in  Commerce^  a  long  measure  used  10  Por- 
tugal and  some  parts  of ^  Spain,  to  measure  woollen 
cloths,  linen  cloths,  and  serges.  There  are  three  sorts : 
the  barra  of  Valencia,  13  of  which  make  12%  yards 
English  measure  %  the  barra  of  Castile,  7  of  which  make 
6y  yards  \  and  the  barra  of  Arragon,  3  of  which  make 
27  yards  English. 

BARRABA,  DIesert  of  \  a  tract  of  land  in  Sibe- 
ria, lying  between  the  rivers  Irtis  and  Oby,  in  the  pro- 
vince of  Tobolsk.  It  is  uninhabited,  but  not  through 
^ny  deficiency  of  the  soil  \  for  that  is  excellent  for 
tillage,  and  part  of  it  might  also  be  laid  out  in  mea- 
dows and  pastures.  It  is  interspersed  with  a  great 
number  of  lakes,  which  abound  with  a  species  of  carp 
-called  by  tjie  Deighbouring  people  karawschen ;  and 
the  country  produces  greUt  numbers  of  elks,  deer, 
'foxes,  ermine,  and  squirrels.  Between  the  Irtis  and 
'Oby  are  some  rich  copper  mines ;  particularly  on  a 
mountain  called  PiWotx^a,  from  the  picta  w  white  firs 
that  grow  upon  it.  E^ery  hundred  weight  of  the  ore 
found  here  yiefds  12  pounds  of  pure  copper  ^  aird  there 
is  no  occasion  for  digging  deep  in  order  to  come  at  it. 
'Most  of  these  ovea,  besides  being  very  rich  in  ceppefi 
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yield  a  great  deal  of  silver,  which  affords  so  much  goM  Bunk 
as  makes  rich  returns  for  the  trouble  and  expeaoe  of       || 
extracting  it. 

BARRACAN,  in  Commerce^  a  sort  of  staff,  not  dia- 
pered, something  like  camblet,  but  of  a  coarser  grain. 
It  is  VL^ti  to  make  cloaks,  surtouts,  and  such  other  gar« 
ments,  to  keep  off  the  rain.-— The  cities  where  the  most 
barracans  are  made  in  France  are  Valencieanes,  Lisle, 
Abbeville,  Amiens,  and  Roan.  Those  of  Valeocieoors 
are  the  most  valued  ^  they  are  all  of  wool,  both  the 
warp  and  the  woof. 

BARRACIDA,  a  species  of  pike.  See  Esox,  Ich- 
thyology Index. 

BARRACKS,  or  Baracks,  places  for  soldiers  to 
lodge  in,  espcially  in  garrisons.— -Barracks,  when  damp, 
are  greatly  prejudicial  to  the  liealtb  of  the  soldiers  lodged 
in  them  \  occasioning  dysenteries,  intermitting  fevers, 
coughs,  rheumatic  pains,  <Sbo.  For  which  leasoD,  quar- 
ter-masters ought  to  be  careful  in  examining  every  bar- 
rack offered  by  the  magistrates  of  a  place  \  rejecting  all 
ground- floors  in  houses  that  have  either  been  aninluibi- 
tedy  or  have  any  signs  of  moisture. 

BARRATOR,  or  Barretor,  in  Law^  a  person 
guilty  of  barretiy.     See  Barretry. 

Lambert  derives  the  word  barretor  from  the  Latin 
hahtro^  **  a  vile  knave  }**  but  the  proper  derivation  is 
from  the  French  barrateur^  i.  e.  **  a  deceiver  $**  and 
this  agrees  with'  the  description  of  a  common  barretor 
in  my  Lord  Coke*8  report,  viz.  that  be  is  a  cemmon 
mover  and  matntainer  of  suits  in  disturbance  of  the 
peace,  and  in  taking  and  detaining  the  possession  of 
bouses  and  lands  or  goods  by  false  inventions,  &c.  And 
therefore  it  was  adjudged  that  the  indictment  against 
him  ought  to  be  in  these  words,  viz.- That  be  is  cwijbui- 
nis  ntaiefactor^  calumniator^  et  semimator  Utwum  et  dis* 
cordiarum  inter  vicinos  woi^  et  pacts  regis  perturha- 
tor^  &c.  And  there  it  is  said  that  a  common  batietor 
is  the  roost  dangerous  oppressor  in  the  law,  for  he  op- 
presseth  the  innocent  by  colour  of  law,  which  was  made 
to  protect  them  from  oppression. 

BARRATRY,  in  Law.    See  Barrktrt. 

Barratry,  in  a  shipmaster,  b  hia  cheating  the 
owners.  If  goods  delivered  on  ship-board  are  em- 
bezzled, all  the  manners  ought  to  contribote  to  the  sa- 
tisfaction of  the  party  that  lost  his  soods,  bj  the  mari- 
time law  >  and  the  cause  is  to  be  tried  in  the  admind- 
ty.  In  a  case  where  a  ship  was  insured  against  the 
barratry  of  the  master,  &c.  and  the  jury  fbnnd  that  the 
ship  was  lost  by  the  fraud  and  negligence  of  the  mas- 
ter, the  court  agreed,  that  the  fraud  was  barratry, 
though  not  named  in  the  covenant  y  but  that  negligenee 
was  not. 

B ARR AUX,  a  fortress  of  Danphiny,  belongioff  to 
France,  now  in  the  department  of  bere.  It  ataaw  in 
the  valley  of  Gresivandan,  and  was  built  by  a  duke  of 
Savoy  in  1597*  The  French  took  it  in  1598,  and 
have  kept  it  ever  since.  It  is  seated  on  the  river 
Isere,  in  E.  Long.  5.  10.  N.  Lat.  45.  o. 

B ARRAY,  or  Barra,  one  of  the  Western  isles,  in 
the  county  of  Inverness,  Scotland  $  is  eight  miles  in 
length,  and  four  in  breadth.  The  soil  in  general  is  thin 
and  fit  only  for  pasture,*  but  in  some  places  it  prodaoss 
com  and  potatoes.  The  popnlatton  amounted  to  1969 
in  x8ii.  The  inhabitants  are  chiefly  employed  in 
the  cod  and  ling  fishefy,  whioh  is  here  retj  soceessfvl. 
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f  In  tbe  year  1787  they  carried  30,000  ling  to  the  Glas- 
gow market.  Tbe  fisih  is  earried  to  market  in  tbe  same 
7*  boat  in  which  it  is  taken,  either  bj  going  round  the 
mull  of  Cantire,  or  drawing  the  boat  by  horses  across 
the  isthmus  of  Tarbet.  There  Is  a  good  harbour  in  the 
north-east  side.  Some  cattle  are  reared  in  the  island| 
and  a  little  kelp  is  bunied  on  the  shore. 

BARREt  Louis  Francois  Joseph  j>e  la»  of 
Toumajt  author  of  several  works  printed  at  Paris. 
Amongst  others,  Imper*  Orientale^  RecueH  des  Mcdaiiles 
ties  EmperturSj  *'  Memoirs  for  the  history  of  France/* 
&C.     He  died  in  1738. 

BARR£L,  in  Commerce^  a  round  vessel,  extending 
more  In  length  than  in  breadth,  made  of  wood,  in 
form  of  a  little  ton*  It  serves  for  holding  several  sorts 
of  merchandise* 

Barrel  is  also  a  measure  of  liquids.  The  English 
barrel,  wine  measure,  contains  the  eighth  part  of  a  tun, 
the  fourth  part  of  a  pipe,  and  one  half  of  a  hogshead  ; 
that  is  to  say,  it  contains  31^  gallons :  a  barrel,  beer- 
neasore,  contains  36  gallons  \  and  ale^measore  32  gal- 
lons. The  barrel  of  beer,  vinegar,  or  liquor  preparing 
for  vinegar,  ought  to  contain  34  gallons,  according  to 
the  standard  of  the  ale  quart. 

Barrel  also  denotes  a  certain  weight  of  several  mer- 
chandises, which  differ  according  to  the  several  commo- 
dities. A  barrel  of  Essex  butter  weighs  106  pounds^ 
and  of  Suffolk  bntter,  256  pounds.  The  barrel  of  her- 
rings ought  to  contain  32  gallons  wine-measure,  which 
amount  to  about  28  gallons  old  standard,  containing 
mbont  1000  herrings.  The  barrel  of  salmon  must  con- 
tain 42  gallons  'j  the  barrel  of  eels  the  same.  The  bar- 
rel of  soap  must  weigh  256  ib. 

Barrel,  in  Mechanics^  a  term  given  by  watch- 
makers to  the  cyliifder  abont  which  the  spring  is 
wrapped }  and  by  gunsmiths  to  the  cylindrical  tube 
of  a  gun,  pbtol|  &c  through  which  the  ball  is  dis- 
charged. 

Barrel,  in  Anatomy^  a  pretty  large  cavity  behind 
the  tympanum  of  the  ear,  about  four  or  five  lines  deep, 
and  five  or  six  wide. 

Fire'BARRSLs.     See  FiRE-Shtp* 

Thundering  Bjlrrsls^  in  the  military  art,  are  filled 
with  bombs,  grenades,  and  other  fire-worka  to  be  rolled 
down  a  breach. 

BARRENNESS,  the  same  with  sterility.  See  Ste- 
rility. 

BARRETRY,  in  Law^  is  the  offence  of  frequently 
exciting  and  stirring  up  suits  and  quarrels  between  his 
majesty *s  subjects,  either  at  law  or  otherwise.  The 
punishment  for  this  offence,  in  a  common  person;  is  by 
fine  and  imprisonment :  but  if  the  offender  (as  is  too 
frequently  the  case)  belongs  to  tbe  profession  of  the 
law,  a  barretor  who  is  thus  able  as  well  as  willing  to 
do  mischief  ought  also  to  be  disabled  from  practising 
for  the  future.  And  indeed  it  is  enacted  by  statute 
12  Geo.  I.  c.  29.  that  if  any  one,  who  hath  been 
convicted  of  forgery,  perjury,  subornation  of  per- 
jury, or  common  barretry,  shall  practise  as  an  attor- 
ney, solicitor,  or  agent,  in  any  spit  ^  the  court,  open 
complaint,  sbull  examine  it  in  a  summary  way  \  and,  if 
proved,  shall  direct  the  offender  to  be  transported  for 
seven  years.  Hereunto  also  may  be  referred  another 
offence,  of  equal  malignity  and  audaciousness  \  that  of 
«Dbg  another  in  the  name  of  a  fictitious  plaintifl^  ei- 


ther one  not  in  being  at  all,  or  one  who  is  ignorant  of  Barrctiy 
the  suit.     This  offence,    if  committed  in   any  of  the        | 
king^s  superior  courts,  is  left,  as  a  high  contempt,  to  ^rrififtton. 
be  punished  at  their  discretion :  but  in  courts  of  a   ~     •       "^ 
lower  degree,  where  the  crime  is  equally  pernicious, 
but  tbe  authority  of  the  judges  not  equally  extensive,  it 
is  directed  by  statute  8  Eliz.  c.  2.  to  be  punished  by 
six  months  imprisonment,  and  treble  damages  to  tbe 
parly  injured. 

BARRICADE,  or  Barricado,  a  military  term  for 
a  fence  formed  in  haste  with  vessels,  baskets  of  earth, 
trees,  palli^ades,  or  the  like,  to  preserve  an  army  from 
the  shot  or  assault  of  the  enemy .-^The  most  usual  ma- 
terials for  barricades  consist  of  pales  or  stakes^  crossed 
with  batoons,  and  shod  with  iron  at  the  feet,  usually  set 
up  in  passages  or  breaches. 

Barricade,  in  naval  architecture,  a  strong  wooden 
rail,  supported  by  stanchions,  extending  across  the  fore-  I 

most  part  of  the  quarter-deck.  In  a  vessel  of  war  the 
vacant  spaces  between  the  stanchions  are  commonly . 
filled  with  rope- mat ts,  cork,  or  pieces  of  old  cable  \  and 
the  upper  part,  which  contains  a  double  rope-netting . 
above  the  rail,  is  stuffed  with  full  hammocks  to  inter* 
cept  the  motion,  and  to  prevent  the  execution  of  small- 
shot  in  the  time  of  battle. 

BARRIER,  in  Fortification^  a  kind  of  fence  made 
at  a  passage,  retrenchment,  &c.  to  stop  up  the  entry 
thereof.  It  is  composed  of  great  stakes,  about  four  or . 
five  feet  high,  placed  at  the  distance  of  eight  or  ten  feet 
firom  one  another,  with  transums,  or  overthwait  rafters, 
to  stop  either  horse  or  foot,  that  would  enter  or  rush 
in  with  violence  :  in  tbe  middle  is  a  moveable  bar  of  - 
wood,  that  opens  or  shuts  at  pleasure.  A  barrier  is  com- 
monly set  up  in  a  void  space,  between  the  citadel  and 
the  town,  in  half  moons,  &c. 

Barriers,  signifies  that  which  the  French  call  jWi^ 
de  barres^  i.  e.  palestra;  a. martial  exercise  of  men  arm- 
ed and  fighting  together  with  short  awords,  within  cer-  - 
tain  bars  or  rails  which  separated  them  from  the  spec- 
tators :  it  is  now  disnsed  in  this  country*  . 

BARRING  A  VEIN,  in  Farrierif^Mu  operation  per- 
formed  upon  the  veins  of  a  horse's  legs,  and  other 
parts  of  his  body,  with  intent  to  stop  the  course,  and  . 
lessen  the  quantity,  of  the  malignant  baraonrs  that  pre- 
vail there. 

BARRINGTON,   John   Shute^  Lord  Viscount  . 
Barrington,  a  nobleman  distinguished  for   theological 
learning,  was    the  youngest  son   of  Benjamin  Sbnte,  ^ 
merchant,  and  was  bom  in  1678.     He  received  pait 
of  his  education  at  the  university  ^f  Utrecht ;  and,  af- 
ter leturniag  to  England,  studied  law   in  the  Inner  \ 
Temple.     In  1 701  he  commenced  writer  in  favour  of 
the  civil  rights  of  Protestant  dissenters,  fo  which  body  . 
be  belonged.-     At  the  recommendation  of  JjoxA  Som- 
mers  he  was  employed  to  engage  the  Presbyterians  in  . 
Scotland  to  favour  the  union  of  the  ivto  kingdoms  y  ^ 
and  in  2708,  for  this  service,  waa  appointed  to  the 
place  of  commissioner  of  the  customs.     From  this  he . 
was  removed  by  the  Tory  ministry  of  Queen  Anne } 
but  his  fortune  was,  in  the  mean  time,  improved  by  . 
the  bequest  of  two  considerable  estates  j  one  of  them 
left  him  by  Francis  Barrington  of  Tofts,  Esq.  whose 
name  he  assumed  by  act  of  parliament.     Mr  Barring- 
ton now  stood  at  the  head  of  the  Dissenters.     On  tlie 
accession  of  George  L  he  waa^  returned   member  of 
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tlarriitzton.  parliament  for  Berwick- upon-TWeed  ;  and  in  1720 
the  king  raised  him  to  the  Irish  Peerage,  by  the  style 
of  Viscount  Harrington  of  Ardglass.  He  was  anfortu« 
nately  engaged  as  sub-governor  in  one  of  the  bobbles 
of  the  time,  the  Harbargh  lottery,  and  underwent  the 
disgrace  of  expulsion  from  the  house  of  commons,  ia 
1723  ;  a  censure  which  was  thought  greatly  too  severei 
and  altogether  unmerited  on  bis  pait.  In  172J;  he  pub* 
lisbed  bis  principal  work,  entitled  Miscellanea  Sacra^ 
dr  a  new  itietbod  of  considering  so  much  of  the  History 
of  the  Apostles  as  is  contained  in  Scripture,  in  an  ah* 
stract  of  their  history,  an  abstract  of  that  abstract,  and 
four  critical  essays  ^  2  vols.  8vo.  This  work  traces 
the^methods  tak^n  by  the  first  preachers  of  the  gospel 
for  propagating  Christianity,  and  explains  the  several 
gifts  of  the  Spirit,  by  which  they  wefe  enabled  to  dis^ 
charge  tbf^ir  office.  It  has  always  been  reckoned  a 
valuable  and  judicious  defence  of  the  Christian  caase ; 
and  was  reprinted  with  additions  and  corrections,  in 
3  vols.  8vo,  1770,  by  bis  son,  afterwards  bishop  of 
Durham.  In  the  same  year  he  published  *^  An  Essay 
on  the  several  Dispensations  of  God  to  Mankind,  in 
the  Order  in  which  they  lie  in  the  Bible,  &c."  8vo, 
1725.  He  wrote  various  other  tracts,  chiefly  on  sub* 
jects  relative  to  toleration  in  matters  of  religion.  He 
died  in  1734,  in  his  56th  year,  leaving  several  chil- 
dren^ of  whom  five  sons  had  the  uncommon  fortune 
of  rising  to  high  stations  in  the  church,  the  law,  the 
army,  and  the  navy.  Lord  Barrington  was  a  friend 
and  disciple  of  Locke,  and  adopted  his  sentiments  as  to 
the  right  and  advantage  of  free  inquirV,  and  the  vft- 
lue  of  civil  and  religions  liberty.  He  contributed 
greatly  to  the  rising  -spirit  of  liberal  scriptnral  criti- 
cism among  those  who  wished  to  render  religion  ra* 
tional.  He  was  a  roan  of  great  moderation,  and, 
though  chiefly  connected  with  the  Dissenters,  he  occa- 
sionally frequented  and  communicated  with  the  esta- 
blished church.     Gen,  Biog, 

Barringtov,  Daines^  fourth  son  of  Lord  Vis- 
count Barrington,  distinguished  as  an  antiquarian  and 
naturalist,  was  educated  for  the  profession  of  the  law. 
And,  after  possessing  various  posts,  was  appointed  a 
Welsh  judffe  in  1757,  and  afterwards  second  justice  of 
Chester.  He  neyer  rose  to  much  eminence  at  the  bar, 
but  he  showed  his  knowledge  of  the  law  as  an  object 
of  liberal  stttdy,  by  a  valuable  publication  entitled 
**  Observations  on  the  Statutes,  chiefly  the  more  an- 
cient, from  Magna  Charta  to  21  James  I.  c.  27* :  with 
an  Appendix,  being  a  proposal  for  new-modelling  the 
Sututes,*'  4to,  i7o6.  This  work  has  been  quoted 
with  great  respect  by  many  of  our  historians  and  con*> 
stitutional  antiquaries.  In  2773  he  published  an  edi- 
tion of  Orostus^  with  Alfred^s  Saxon  version,  and  an 
English  translation  and  notes  of  his  own,  whichf  met 
with  some  severe  animadversion  from  the  critics.  His 
**  Tracts  on  the  Probability  of  reaching  the  North 
Pole,^*  iJTSt^^^f  were  written  in  consequence  of  the 
northern  voyage  of  discovery  undertaken  by  Captain 
Phipps  (now  Lord  Molgrave).  He  accumulates  in 
them  a  variety  of  evidence  favourable  to  his'^own  opi- 
nion of  the  practicability  of  attaining  the  object  in 
which  that  voyage  failed  }  but  there  is  little  proba- 
bility that  the  attempt  will  be  renewed.  Mr  Bar- 
rington*s  other  writings,  which  are  numerous,  are 
<obiefiy  to  be  found  ia  the  fublications  of  the  Royal 


and  Antiquarian  Societies,  of  both  of  which  be  wuBciri^ 
long  an  assiduous  member,  and  of  the  latter,  vice-pre-  | 
sident.  They  relate  to  a  variety  of  topics  10  natural ,  ^"'* 
history  and  antiquities,  and  show  great  industry  and 
extent  of  research,  though  with  an  4)ccasioaal  leaning 
to  singularity  and  paradox.  Many  of  his  tracts  were 
collested  by  him  in  a  4to  volome  entitled,  *'  Misoel« 
lanies  on  various  Subjects,*'  1781.  His  **  Experiments 
and  Observations  on'  the  Singing  of  Birds,'*  and  his 
**  Essay  on  the  Language  of  Birds,''  are  among  the 
most  curious  and  ingenious  of  his  papers.  These, 
and  many  others,  prove  that  he  was  not  only  deeply 
conveftant  in  books,  hut  was  a  very  attentive  and  sa- 
gacious observer  of  nature.  In  private  life  he  was  a 
man  of  worth  and  integrity,  unambitious,  and  devotied 
to  study  and  literary  conversation.  He  resigned  his 
office  of  justice  of  Chester  in  1785^  and  afterwards 
lived  in  retirement  in  his  chambers  in  King's-Bench* 
Walks,  Inner-Temple)  associating  chiefly  with,  his  hro* 
ther  benchers,  and  amusing  himself  with  superintend* 
ing  the  improvements  of  the  gardens.  He  died  March 
14.  1800,  and  n^as  buried  in  the  Temple  church. 

BARRINGTONIA,    See  Botakt /it^ex. 

BARRISTER,  is  a  counsellor  learned  in  the  law, 
admitted  to  plead  at  the  bar,  and  there  to  take  upon 
him  the  protection  and  defence  of  clients.  They  ars 
termtd  jurisconsulti;  and  in  other  countries  called  /Sf- 
centuUi injure:  and  anciently  barristers  at  laWiWers 
called  of^rentiees  of  the  law,  in  Latin  apprenticiijurii 
nMUoret*  The  time  before  they  ought  to  be  called 
to  the  bar,  by  the  ancient  orders,  was  eight  years, 
now  reduced  to  five  )  and  the  exercises  done  by  them 
(if  they  were  not  called  ex  gratia)  were  twelve  grand 
moots  performed  in  the  inns  of  Chancery  in  the  time 
of  the  graild  readings,  and  %^  potty  moots  in  the 
term  times,  before  the  readers  of  the  respective  inns : 
and  a  barrister  newly  called  is  to  attend  the  six  (or 
four)  next  long  vacations  the  exercise  of  the  house,  via. 
in  Lent  and  Summer,  and  is  thereupon  for  thote  three 
(or  two)  years  styled  a  vacation  barrister.  Also  they 
are  called  utter  barristers^  u  e.  pleaders  ouster  the  bar, 
to  distinguish  them  from  benchers,  or  those  that  have 
been  readers,  who  are  sometimes  admitted  to  plead 
within  the  bar,  as  the  king,  queen,  or  prince's  counsel 


are. 


BARRITUS  is  a  word  of  German  original,  adopt* 
ed  by  the  Romans  to  signify  the  general  shout  usually 
given  by  the  soldiers  of  their  armies  on  their  first  En- 
counter, aftet  the  classicum  or  alarm*  This  custom, 
however,  of  setting  up  a  general  shout  was  not  piBco- 
liar  to  the  Romans,  but  prevailed  among  the  Trojans 
aocording  to  Homer,  amongst  the  Germans,  the  Gauls, 
MaoedoDians  and  Persians.*   See  Classicum* 

BARR08,  JoHK,  a  celebrated  Portuguese  histori- 
an, boro  at  Visco  in  1496.  He  was  educated  at  the 
court  of  King  Emanuel,  among  the  princes  of  the 
blood,  add  made  a  great  progress  in  Greek  and  Latin. 
The  Infant  John,  to  whom  he  attached  hiowelf,  and 
became  preceptor,  having  succeeded  the  king  his  fa- 
ther in  1521^  Barros  obtained  a  place  in  this  prince's 
household }  and  in  1522,  was  made  governor  of  St 
George  del  Mina,  on  the  coast  of  Guinea.  Three 
years  after,  the  king  having  recalled  him  to  court, 
made  him  treasurer  of  the  Indies,  and  this  post  inspired 
him  with  the  thought  of  writing  this  history,  for  whidi 

purpose 
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1^  purpose  he  letired  to  Pompes,  where  he  died  in  1570. 
^-  His  history  of  Asia  and  the  Indies  is  divided  into  de- 
"^^  cades  J  the  first  of  which  he  pohlished  in  15521  the 

iecend  in  15531  ^^^  ^^®  ^^^^^  ^°  ^5^3  >  ^^^  ^^ 
fourth  decade  was  not  published  till  the  jear  16159 
when  it  appeared  by  order  of  King  Philip  III.  who 
had  the  manuscript  purchased  of  the  heirs  of  John  Bar- 
ros.  Several  authors  have  continued  it,  so  that  we 
have  at  present  Z2  decades.  He  left  many  other 
works  *f  some  of  which  have  been  printed,  and  others 
remain  in  manuscript. 

BARROW,  Isaac,  an  eminent  mathematician  and 
divine,  was  the  son  of  Mr  Thomas  Barrow  a  linen 
draper  in  London,  where  he  was  bom  in  1630.  He 
was  at  first  placed  at  the  Charter-house  school  for  two 
or  three  years.  There,  however,  his  conduct  gave  hnt 
little  hopes  of  success  in  the  profession  of  a  scholar  ) 
for  he  was  extremely  fond  of  fi^^ting,  and  promoting 
it  among  his  schoolfellows:  but  being  removed  from 
thence,  his  disposition  took  a  happier  tnm^  and  ha- 
ving soon  made  great  progress  in  learning,  he  was 
admitted  a  pensioner  of  Peter-house  in  Cambridge. 
He  now  applied  himself  with  great  diligence  to  the 
study  of  all  parts  of  literature,  especially  to  that  of 
natural  philosophy.  He  jifterwards  turned  his  thoughts 
to  the  profession  of  physic,  and  made*  considerable 
progress  in  anatomy,  botany,  and  chemistry  j  after 
this  he  studied  chronology,  astronomy,  and  geometry. 
He  then  travelled  into  France  and  Italy,  and  in  a 
voyage  from  Leghorn  to  Smyrna,  gave  a  proof  of 
his  bravery }  for  the  ship  being  attacked  by  an  Al- 
gerine  pirate,  he  remained  upon  deck,  and  with  the 
greatest  intrepidity  fought,  till  the  pirate,  perceiving 
Uie  stout  resistance  the  ship  made,  sheered  o£F  and  left 
her  (a). 

At  Smyrna  he  met  with  a  most  kind  reception  from 
Mr  Bretton  the  EngliRb  consul,  upon  whose  death  he 
afterwards  wrote  a  Latin  elegy.  From  thence  he  pro- 
ceeded to  Constantinople,  where  he  received  the  like 
civilities  from  Sir  Thomas  Bendish  the  English  ambas- 
sador, and  Sir  Thomas  Dawes,  with  whom  he  after*> 
wards  preserved  an  intimate  friendship.  At  Constan- 
tinople be  read  over  the  works  of  St  ChrySostom,  once 
bishop  of  that  see,  whom  be  preferred  to  all  the  other 
fathers.  When  he  had  been  in  Turkey  somewhat 
more  than  a  year,  be  returned  to  Venice.  From 
thence  he  came  home  in  1659,  through  Germany  and 
Holland ;  and  was  episcopally  ordained  by  Bishop 
Brownrig.  In  1660,  he  was  chosen  to  the  Greek 
professorship  at  Cambridge.  When  he  entered  upon 
this  province,  he  intended  to  have  read  upon  the  tra- 


gedies of  Sophocles  $  but  he  altered  his  intention,  And 
made  choice  of  Aristotle's  rhetoric  These  lectures 
having  been  lent  to  a  friend  who  never  returned  them, 
are  irrecoverably  lost.  July  the  i6th  1662,  he  was 
elected  professor  of  geometnr  in  Gresham  college,  by 
the  recommendation  of  Dr  Wilkins,  master  of  Trinity- 
college,  and  afterwards  bishop  of  Chester.  Upon  the 
20th  of  May  1663  ^^  ^"^  elected  a  fellow  of  the 
Royal  Society,  in  the  first  choice  made  by  the  council 
after  their  charter*  The  same  year  the  executors  of 
Mr  Lucas  having,  according  to  his  appointment, 
founded  a  mathematical  school  at  Cambridge,  they  fix- 
ed upon  Mr  Barrow  for  the  first  professor  j  and  though 
his  two  professorships  were  not  inconsistent  with  each 
other,  he  chose  to  resign  that  of  Gresham  college, 
which  he  did  May  the  20th,  1664.  In  1669  ^  ^^' 
signed  his  mathematical'  chair  to  his  learned  friend 
Mr  Isaac  Newton,  being  now  determined  to  give  up 
the  study  of  mathematics  for  that  of  divinity.  Upon 
quitting  his  professorship,  he  was  only  a  fellow  of 
Trinity-college,  till  his  uncle  eaye  him  a  small  sine- 
cure in  Wales,  and  Dr  Seth  Ward  bishop  of  Salis- 
bury conferred  upon  him  a  prebend  jn  his  church* 
In  the  year  1670  he  was  created  doctor  in  divinity  by 
mandate  \  and,  upon  the  promotion  of  Dr  Pearson 
master  of  Trinity-college  to  the  see  of  Chester,  he  was 
appointed  to  succeed  him  by  the  king's  patent,  bear- 
ing date  the  13th  of  February  167a.  When  the  king 
advanced  him  to  this  dignity,  he  was'  pleaded  to  say, 
**  be  had  given  it  to  the  best  scholar  in  England.'* 
His  majesty  did  not  speak  from  report,  but  from  his 
own  knowledge :  the  doctor  being  then  his  chaplain, 
he  used  often  to  converse  with  him,  and  in  his  humor- 
ous way,  to  call  him  an  *'  unfair  preacher,''  because 
he  exhausted  every  subject,  and  left  no  room  for  others 
to  come  after  him.  In  1675  ^®  ^^  chosen  vice-chan- 
cellor of  the  university.  The  doctor's  works  are  very 
numerous,  and  such  as  do  honour  to  the  English  nation. 
They  are,  i.  Euclid's  Elements.  2.  Euclid's  Data. 
3.  Optical  Lectures,  read  in  the  public  school  of  Cam* 
bridge.  4.  Thirteen  Geometrical  Lectures.  5.  The 
Works  of  Archimedes,  the  four  Books  of  Apollonius's 
Conic  Sections,  and  Theodosius's  Spherics  explained 
in  a  new  Method.  6.  A  Lecture,  in  which  Archi- 
medes^s  Theorems  of  the  Sphere  and  Cylinder  are  in« 
vestigated  and  briefly  demonstrated.  7.  Mathematical 
Lectures,  read  in  the  public  schools  of  the  university  of 
Cambridge  :  the  above  were  all  printed  in  Latin  :  and 
as  to  his  English  works,  they  are  printed  together  in 
four  volumes  folio.—"  The  name  of  Dr  Barrow  (says 
the  reverend  and  learned  Mr  Granger)  will  ever  be  il- 
lustrious 


Barrow. 


(a)  There,  is  another  anecdote  told  of  him,  which  not  only  showed  his  intrepidity,  but  an  uncommon  good- 
ness of  disposition,  ill  circumstances  where  an  ordinary  share  of  it  would  have  been  probably  extinguished.  He 
was  once  in  a  gentleman's  house  in  the  country,  where  the  necessary  was  at  the  end  of  a  long  garden,  and  con* 
sequently  at  a  great  distance  from  the  room  where  he  lodged  :  as  he  was  going  to  it  before  day,  for  he  was  a 
very  early  riser,  a  fierce  mastiff  who  used  to  be  chained  up  all  day,  and  let  loose  at  night  for  the  security  of  the 
house,  perceiving  a  strange  person  in  the  garden  at  that  unseasonable  time,  set  upon  him  with  great  fury.  The 
doctor  catched  htm  by  the  throat,  threw  him,  and  lay  upon  him  j  and  whilst  he  kept  him  down,  considered  what 
he  should  do' in  that  exigence  :  once  he  had  a  mind  to  kill  him ;  but  he  altered  this  resolution,  upon  recollecting 
that  it  would  be  unjust,  since  the  dog  did  only  his  doty,  and  he  himself  was  in  the  fault,  for  rambling  out  of  his 
room  before  it  was  light.  At  length  he  called  out  so  loud,  that  he  was  heard  by  some  of  the  house,  who  came 
presently  out,  and  freed  the  doctor  and  the  dog  from  the  danger  they  were  both  in. 
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Banrow^  Icdge  that  did  honoor  to  his  countryr  He  was  onri* 
vailed  In  mathematical  learning,  and  especially  in  tha 
sublime  geometry  ;  in  which  he  has  been  excelled  only 
by  one  man,  and  that  man  was  his  pupil,  the  great  Sir 
Isaac  Newton.  The  same  gen  ins  that  seemed  to  he 
born  only  to  bring  hidden  truths  to  light,  to  rise  to 
the  heights  ot  descend  to  the  depths  of  science,  would 
sometimes  amuse  itself  in  the  flowery  paths  of  poetry, 
and  he  composed  'verses  both  in  Ureek  and  Latin. 
He  at  length  gave  himself  up  entirely  to  divinity )  and 
particularly  to  the  most  useful  part  of  it,  that  which 
has  a  tendency  to  make  men  wiser  and  better.  He 
has,  in  his  excellent  sermons  on  the  Creed,  solved  every 
difliculty  and  removed  every  obstacle  that  opposed  itself 
to  our  faith,  and  made  divine  revelation  as  clear  as  th« 
demonstrations  in  his  own  Euclid.  In  bis  sermons  he 
knew  not  how  to  leave  off  writing  till  he  had  exhausted 
his  subject;  and  his  admirable  discourse  on  the  doty 
and  Reward  of  Bounty  to  the  Poor,  took  him  up  three 
hours  and  a  half  in  preaching.  This  excellent  pei^ 
son,  who  was  a  bright  example  of  Christian  virtue,  as 
well  as  a  prodigy  of  learning,  died  on  the  4tb  of  May 
1677,  in  the  47th  year  of  his  age ;  and  was  interred 
in  Westminster  abbey,  where  a  nionumenty  adorned 
with  his  bust,  was  soon  after  erected,  by  the  contribu- 
tion of  bis  friends. 

BARROWS,  iiL  Ancient  Typography ^  artificial  hil« 
Iqcks  or  mounts,  met  with  in  many  parts  of  the  world, 
intended  as  repositories  for  the  dead,  and  formed  ei- 
ther of  stones  heaped  up,  or  of  earth.  For  the  former, 
more  generally  known  by  the  name  of  cairns^  see 
Cairiis — Of  the  latter  Dr  Plott  takes  notice  of  two 
sorts  in  Oxfordshire :  one  placed  on  the  military  war*  ; 
the  other  in  the  fields,  meadows,  or  woods ;  the  nrst 
sort  doubtless  of  RonKin  erection,  the  other  more  pro- 
bably erected  by  the  Britons  or  Danes.  We  have  an 
examination  of  the  barrows  in  Cornwall  by  Dr  Wil« 
Hams,  in  the  PhiL  Trans*  N*  458.  from  whose  obser- 
vations we  find  that  they  are  composed  of  foreign  or 
adventitious  earth  j  that  is,  such  as  does  not  rise  on  the 
place,  but  is.  fetched  fn>m  some  distance.— -Monuments 
of  this  kind  are  also  very  frequent  in  Scotland.  On 
digging  into  the  barrows,  urns  have  been  found  'in 
some  of  them,  made  of  caloined  earth,  and  containing 
burnt  bones  and  ashes  j  in  others,  stone  chests  contain- 
ing bones  entice ;  in  others,  bones  neither  lodged  in 
chests  nor  deposited  in  urns.  These  tumuli  are  round, 
not  greatly  elevated,  and  generally  at  their  bases  sor^ 
roOnded  with  a  fosse.  They  are  of  different  sizes  \  in 
proportion,  it  is  supposed,  to  the  greatness,  rank,  and 
power,  of  the  deceased  person.  The  links  or  sands  of 
Skail,  in  Sandwick,  one  of  the  Orkneys,  abound  in 
round  barrows.  Some  are  formed  of  earth  alone, 
others  of  stone  covered  with  earth*  In  the  former  was 
found  a  coffin,  made  of  six  fiat  stones.  They  are  too 
short  to  receive  a. body  at  full  length :  the  skeletooa 
fottad  in  them  iie  wkli  the  kne>es  pressed  to  the  breast, 
aed  the  legs  doubled  along  the  thighs.  A  bag,  made 
of  rushes,  has .  been  found  at  tlie  feet  of  some  of  these 
skeletons,,  containing  the  bones,  most  probably^  of  an^ 
dther  of  the  family*  In  one  were  to  be  seen  mplti- 
tndes  of  small  beetles ;  and  as  similar  insects  have  been 
discovered  in  the  bag  which  enclosed  the .  sacred  Ibu^ 
we  may  suppose  that  the  Egyptians^  and  the  natwn  t(^ 
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whom  these  tomnU  did  belong,  mi^  baye.  had.  thti  Bmn^ 
same  supeiatition .  respecting  them.  On  seeM'  of  the  < 
eorppes  interred  in  this  isknd,  the  mode,  of  baniBS  was 
observed.  The.  ashes,  deposited  in  an  am  which  wta 
coveted  ^n  the  top  with  a  flat  stone,  have  been,  found  in 
the  cell  of  one  of  the  barrows*  This  coffin- 4>r  cell  was 
placed  OA  the  ground,  then  covered  with  a  heap  of 
stones,  and.  that  again  cased  with  earth  and  sods.  Both 
barrow^and  contents .  evinee  them*  to  be  of  a  difieieDt 
age.  from  the  former.  These  tumuli  were  in  the  natow 
of  family  vaults  :  in  them  have  been  foond  two  tiers  of 
oeffias.  It  is  piobahle,-lhat  on  the  death  of  any  one  of 
the  family,  the  tumulus  was  opened^  and  the  body  in- 
^terred  near  its  kindred  bones. 

Ancient  Greece  and  Latinm  concorred  in  the  sane 
practice  with  the  natives  of  this  island.  Fatioclti 
among  the  Greeks,  and  Hector  among  the  Trojanii 
received  hot  the  same  funeral  honoors  with  onr  Caie* 
donian  heroes  j  and  the  ashes  of  Dcrcennus  the  Iaq« 
routine  monarch  had  the  same  simple  protection.  The 
nra  and  pall  of  the  Trojan  warrior  might  perhaps  be 
more  superb  than  those  of  a.  British  leader :  the  rising 
monument  of  each  had  the  common  materials  firom  ott 
OMther  earth* 


The  snowy  bones  his  friends  and  brothers  place^ 
With  tears  collected,  in  a  golden  vase. 
The  golden  vase  in  purple  palls  they  rollM 
Of  soiiest  texture  and  inwrought  with  gold. 
Last  o^er  the  urn  tiie  sacred  earth  they  spread, 
And  raisM  a  tomb,  memorial  of  the  dead. 

Pope^s  Homer*s  IKad^  xxiv.  1003. 

Or,  as  it  is  more  strongly  expressed  by  the  sama  eler 
gant  tsansktor^  in  the  account  of  the  fuaeraLof  Fa* 

troclus \ 

High  in  the  midst  they  heap  the  swelling  bed 
Of  rising  earth,  memorial  of  the  dead. 

lb.  xxiij.  319. 

The  Gncian  barrows,  however,  do  notaeem^  to  have 
been  all  equally  simple.  The  barrow  of  Alyattea,  fa- 
ther of  Croesus  king  of  Lydia,  is  described  by  Her^ 
dotus  as  a  most  superb  monument,  inferior  only  te  the 
works  of  the  Egyptians  and  BAhylqaians*  It  was  a 
vast  nseond  of  earth  heaped  on  a  baaement  of- large 
stones  by  three  classes  of  the  people  \  one  of  ishich 
was  composed  of  girls  .who  were  prostitntes.  Alyat* 
tes  died,  after  a  long  reign,  in  the  year  5611  bdfare 
the  Christian  era*  Above  a  century  intervened,  but 
the  historian  relates,  that  te  his  time  five  stoaea  (af«% 
termini  or  stelai)  on  which  letters  were  engraved,  had 
remained  on  the  top,  recording  what  each  class  hsd 
'performed  \  and  from  the  measurement  it  had  appear- 
ed, that  the  greater  portion  was  done  by  the  gifl& 
Strabo  likewise  has  noeutioned  it  as  a  huge  OHinnd  rai* 
sed  on  a  lofty  bafe^aent  by  the  multitude  of  the  city. 
The  circvunstance  wns  six  stadia  or  three  quarters  of  a 
mile  J  the  height  two  plethia  or  two  hundred,  feet; 
and  the  width  thirteen  plethfa.  *It  was  customary 
amoog  the  Greeks  to  place  on  barrows  either  the 
image  of  some  animal,  or  steLe^  commonly  round  pil- 
lars with  inscriptions.  The  famous  barrow  of  the  Ar 
tbenians  in  the  plain  of  Marathon,  described  by  Fan- 
saoia^,  is  an  instance  of  the  latter  usage.  An  aqcient 
nMWdment  in  Italy  by  thf^  Appian-way,  called  withoat 
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rm.  raftMn  the  sepQichpe  of  tk«  Cariatlt,  has  the  tame  nuro- 
"«^  ber  of  iertmm  Bs  remained  00  the  barrow  of  Alyattes; 
Uie  basement,  which  is  aqaare,  supporting  five  round 
fyramids.— or  Che  barrow  of  Alyattes  Che  apparent 
magaitade  is  described  by  travellers  as  now  much  di- 
nioisbed,  and  the  bottom  rendered  wider  and  less  di- 
atinct  than  before,  by  the  gradual  increase  of  the  soil 
below.  It  stands  in  the  midst  of  others  by  the  lake 
GygsKOs }  where  the  burymg-place  of  the  Lydian 
firinces  was  sitnated.  The  barrows  are  of  various  sizes  ^* 
the  smaller  made  perhaps  for  children  of  the  younger 
bfaaches  of  the  royal  family.  Four  or  five  are  distin* 
gutsfaed  by  their  superior  magnitude,  and  are  visible  as 
hills  at  a  great  distanoe.  That  of  Alyattes  is  greatly 
auperaminent.  The  lake  it  is  -likely  furnished  the 
foiL  All  of  them  are  covered  with  green  turf;  and 
mil  retain  their  oonical  form  without  any  sinking  in  of 
the  top. 

Barrowsi  or  similar  tumuliy  are  also  found  in  great 
Bumbers  in  America.  These  aire  of  diflerent  sices,  «c- 
'  ^oording  to  Mr  Jeflerson^s*  account ;  some  of  them 
u  "^constructed  of^earth,  and  some  of  loose  stones.  That 
they  were  repositories  of  the  dead  has  been  obvious  to 
all  I  but  on  what  particular  occasion  constructed,  was 
matter  of  doubt.  Some  have  thought  they  covered  the 
bones  of  those  who  have  fallen  in  battles  fought  on  the 
spot  of  interment*  Some  ascribed  them  to  the  custom 
said  to  prevail  among  the  Indians,  of  collecting  at  cei^ 
tain  periods  the  bones  of  all  their  dead,  wheresoever 
deposited  at  the  time  of  death.  Others  again  supposed 
them  the  general  sepulchre  for  towns,  conjectured  to 
have  been  on  or  near  these  grounds  ;  and  this  ofHUfoa 
was  supported  by  the  quality  of  the  lands  in  which  they 
are  found  (those  constructed  of  earth  being  generally 
in  the  softest  akid  most  fertile  meadow  grounds  on  river 
sides),  and  by  a  tradition,  said  to  be  handed  down  from 
the  aboriginal  Indians,  that  wheu  they  settled  in  a 
town,  Ifte  first  person  who  died  was  placed  erect,  and 
earth  pot  about  him,  so  as  to  cover  and  support  him  ; 
that  when  another  died,  a  narrow  passage  was  dug  to 
liie  first,  the  secoad  reclined  against  him,  and  the  oo» 
^er  of  earth  replaced,  and  so  on*  **  There  being  one 
•f  these  harrows  ia  my  neigbbourhoed  (Says  Mr  JeflFer- 
aon),  I  wished  to  satisfy  myself  whether  any,  and  which 
af  these  opinions  were  just.  For  this  purpose  I  deter- 
mined to  open  and  examine  it  tboroughly.  It  was  si* 
taated  on  the  low  grounds  of  the  Rivanna,  about  two 
miles  above  its  principal  fork,  and  opposite  to  some 
bills,  an  which  had  been  an  Indian  town.  It  was  of  a 
apheroidieal  fiirm,  of  about  40  feet  diameter  at  the 
base,  and 'had  been  of  about  I2  feet  altitude,  though 
now  leduoed  by  the  plough  to  seven  and  a  h^f,  hav« 
ing  been  under  cultivation  about  a  dozen  years.  Be- 
fsTO  this  it  was  covered  with  trees  of  1 2  inches  diame- 
ter, atfd  round  the  base  was  an  excavation  of  five  feet 
depth  and  width,  from  Whence  the  earth  had  been  ta- 
ken of  which  the  hillock  was  formed.  I  fint  dug  su- 
yerfieially  in  several  paHs  of  it,  and  came  to  Colleo- 
tions  ef  human  hones,  at  different  depths,  from  six 
lachei  to  three  feet  below  the  surfeoe.  These  were  Jy- 
ii^  in  the  utmost  confusion,  some  vertical,  sdme  ob- 
lique, sooM  horizfStitai,  and  directed  to  every  point  of 
the  compass,  entatogled,  and  held  together  in  clusters 
by  the  earth.  Bodes  of  the  most  distant  parts  were 
Mttd  t^tber^  asy  for  imtiBoey  the  snftU  btiM  of 


the  foot  in  the  hollow  of  a  skull :  many  skulU  would  Birrowi. 
sometimes  be  in  contact,  lying  on  the  face,  on  the  side, 
on  the  back,  top  or  bottom,  so  as  on  the  whole  to  give 
the  idea  of  bones  emptied  promiscuously  from  a  bag  or 
basket,  and  covered  over  with  earth,  without  any  at- 
tention to  their  order.  The  bones  of  which  the  great- 
est numbers  remained,  were  skulls,  jaw-bones,  teedi, 
the  bones  of  the  arms,  tbe  thighs,  legs,  feet,  and  hands. 
A  few  ribs  remained,  some  vertebrse  of  the  neck  and 
spine,  without  their  processes,  and  one  instance  only  of 
the  bone  wb)ch  serves  as  a  base  to  the  vertebral  column. 
The  skulls  were  so  tender,  that  they  generally  fell  to 
pieces  on  being  touched.  The  other  bones  were 
stronger.  There  were  some  teeth  which  were  judged 
to  be  smaller  than  those  of  an  adult  j  a  skull  which, 
on  a  slight  view,  appeared  to  be  that  of  an  infant,  but 
it  fell  to  pieces  on  being  taken  out,  so  as  to  prevent 
satisfactory  examination  ;  a  rib,  and  a  fragment  of  the 
under-jaw  of  a  penton  About  half-grown }  another  rib 
af  an  infant  j  and  part  of  the  jaw  of  a  child,  which 
had  not  yet  cut  its  teeth.  This  last  furnishing  the  most 
decisive  proof  of  the  burial  of  cbildrefu  here,  I  was  par- 
ticular in  my  attention  to  it.  It  was  part  of  the  right 
half  of  the  under- jaw.  The  processes  by  wbiift  it  was 
articulated  to  the  temporal  bones  were  entire ;  and  the 
bone  itself  firm  to  where  it' had  been  broken  off,  which, 
as  nearly  as  I  could  judge,  was  about  the  place  of  the 
eye  tooth.  Its  upper  edge,  wherein  would  have  been 
the  sockets  of  the  teeth,  were  perfectly  smooth.  Mea- 
suring it  with  that  6f  an  adult,  by  placing  their  hinder 
processes  together,  its  broken  end  extended  to  the  pen- 
ultimate griidder  of  the  adulL  This  bone  was  white, 
all  .the  others  of  a  sand  colour.  The  bones  of  infants 
being  soft,  they  probably  decay  sooner,  which  might 
be  the  cause  so  fe^  were  foUtad  here.  I  proceeded 
then  to  make  a  perpendicular  cut  through  the  body  of 
the  barrow,  that  I  might  examine  its  internal  struc- 
ture. This  passed  about  three  feet  from  its  centre,  was 
opened  to  the  former  surface  of  the  eartJi,  and  was 
wide  enough  for  a  man  to  walk  through  and  examine 
its  sides.  At  the  bottom^  that  is,  on  the  level  of  the 
circumjacent  plain,  I  found  bones  j  above  theso  a  few 
stones,  brought  from  a  cliff  a  quarter  of  a  mile  off,  and 
horn  the  river  one-eighth  of  a  mile  off  j  then  a  large 
interval  of  earth,  then  a  stratum  of  bones,  ana  so  on. 
At  one  end  of  the  section  were  four  strata  of  bones 
plainly  distinguishable  ^  at  the  other,  three }  the  strata 
in  one  part  not  ranging  with  those  in  another.  The 
bones  nearest  the  surfece  were  least  decayed.  No  holes 
were  discovered  in  any  of  them,  as  if  made  with  bul- 
lets, arrows,  or  other  weapons,  I  conjectured  that  in 
this  barrow  might  have  been  a  thousand  akeletons. 
Every  one  will  readily  seixe  the  circumstances  above 
related,  which  militate  i^inst  the  opinion  that  it  co- 
vered the  bones  only  of  persons  fallen  in  battle }  and 
against  tbe  tradition  also  which  would  make  it  the  com- 
mon sepulchre  ef  a  town,  in  which  the  bodies  were 
placed  upriffht,  and  touching  each  other.  Appear- 
aooes  certainly  indicate  that  it  has  derived  both  ori- 
gin and  growth  from  the  accustomary  collection  of 
boniss,  and  deposition  of  them  together }  that  the  first 
collection  had  been  deposited  on  the  comttMo  sur- 
face ti  the  earth,  a  few  stones  put  over  it,  and  then  a 
aovering  of  earth  i  that  the  setoad  had  been  laid  oa 
tbii^  biul  ootaibd  amre  or  kii  of  it  kijouftrtion  to 
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Bairrowk  ^^^  number  of  bones,  and  was  then  also  covered  with 
U  earth,  and  so  on.  The  following  are  the  particajar 
Sorry-  circumstances  which  give  it  this  aspect,  i.  The  num* 
■  »  bcr  of  bones.  2.  Their  confused  position.  3.  Their 
^  being  in  different  strata.  4.  The  strata  in  one  part 
having  no  correspondence  ^ith  those  in  another.  5. 
The  different  states  of  decay  hi  these  strata,  which  seem 
to  indicate  a  difference  in  the  time  of  inhumation.  6. 
The  existence  of  infant  bones  among  them.  But  on 
whatever  occasion  they  may  have  been  made,  they  are 
erf  considerable  notoriety  among  the  Indians  j  for  a 
party  passing,  about  thirty  years  ago,  through  the  part 
of  the  country  where  this  barrow  is,  went  through  the 
woods  directly  to  it,  witlioot  any  instructions  or  en- 
quiry ;  and  having  staid  abont  it  for  some  time,  with 
expressions  which  were  construed  to  be  those  of  sorrow, 
they  returned  to  the  high  road,  which  they  had  left 
about  half  a  dozen  miles  to  pay  this  visit,  and  pursued 
their  journey.  There  is  another  barrow,  much  resem- 
bling this  in  the  low  grounds  of  the  south  branch  of 
the  Shenandoah,  where  it  is  crossed  by  the  road  lead- 
ing from  the  Rock-fish  gap  to  Staunton.  Both  of  these 
have,  within  these  dozen  years,  been  cleared  of  their 
trees  and  put  under  cultivation,  are  mncb  reduced  in 
their  height,  and  spread  in  width,  by  the  plough,  and 
will  probably  disappear  in  time.  There  is  another  on 
a  hill  in  the  Blue  ridge  of  mountains,  a  few  miles  north 
of  Wood's  gap,  which  is  made  op  of  small  stones  thrown 
together.  This  has  been  opened  and  found  to  contain 
human  bones  as  the  others  do.  There  are  also  many 
others  in  other  parts  of  the  country.*' 

Barrows,  in  the  salt-works,  are  wicker  cases,  al- 
most in  the  shape  of  a  sugar-loaf',  wherein  the  salt  is 
put  to  drain. 

BARRULET,  in  Heraldry,  the  fourth  part  of  the 
bar,  or  the  one  half  of  the  closset  \  an  usual  bearing  in 
eoat- armour. 

BARRULY,  in  Heraldry,  is  when  the  field  is  di« 
vided  bar-ways,  that  is,  across  from  side  to  side,  into 
several  parts, 

BARRY,  GiRALD,  commonly  called  Giraldus  Cam" 
brensisy  i.  e.  Girald  of  fTalee^  a  historian  and  eccle- 
siastic in  the  reigns  of  Henry  II.  and  Richard  I.  was 
born  at  the  castle  of  Mainarper,  near  Pembroke,  A.  D. 
1146.  By  his  mother  he  was  descended  from  the 
princes  of  South  Wales ;  and  his  father,  William  Barry, 
was  one  of  the  chief  men  of  that  principality.  Being 
a  younger  brother,  and  intended  for  the  church,  he 
was  sent  to  St  David's,  and  educated  in  the  family  of 
his  uncle,  who  was  bishop  of  that  see.  He  acknow* 
ledges,  in  his  history  of  his  own  life  and  actions,  that  in 
bis  early  youth  he  was  too  playful )  but  being  severely 
reproached  for  it  by  his  preceptors,  he  became  a  very 
bard  student,  and  greatly  excelled  all  his  school-fellows 
in  learning.  When  he  was  abont  20  years  of  age,  he 
was  sent,  A.  D.  11 66,  for  his  farther  improvement,  to 
the  university  of  Paris  ;  where  he  continued  for  three 
years,  and  became,  according  to  bis  own  account,  a 
most  excellent  rhetorician  ^  which  rendered  him  very 
ftimous.  On  his  return  into  Britain,  be  entered  into 
holy  orders,  and  obtained  several  benefices  both  in 
England  and  Wales.  Observing,  with  much  concern, 
that  his  countrymen,  the  Welch,  were  very  backward 
in  paying  the  tithes  of  wool  and  cheese,  wbicb  be  was 
afmid  wpuld  'involve  them  in  eternal  daninationi  he 
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applied  to  Richard  archbishop  of  Canterbury,  and 
appointed  his  legate  in  Wales  for  rectifying  that  dis- 
order, and  for  other  purposes.  He  executed  this  com- 
mission with  great  spirit  ^  excommunicating  all,  with- 
out distinction,  who  refused  to  save  their  souls  by  suf* 
rendering  the  tithes  of  their  cheese  and  wool.  Not 
satisfied  with  enriching,  be  also  attempted  to  reform, 
the  clergy }  and  dilated  the  archdeacon  of  Brecon  to 
the  archbishopric,  for  the  nnpardonable  crime  of  matri- 
*mony  ^  and  the  poor  old  man,  refusing  to  pat  away  hit 
wife,  was  deprived  of  his  archdeaconry }  which  was  be- 
stowed upon  our  zealous  legate.  .  In  discharging  the 
duties  of  this  new  office,  he  acted  with  great  vigour, 
which  involved  him  in  4nany  quarrels  \  bat,  if  we  nwy 
believe  himself,  he  was  always  in  the  right,  and  always 
victorious.  His  uncle,  the  bishop  of  8t  David's,  dying 
A.  D.  1x76,  he  was  ekcted  his  successor  by  the  chap- 
ter: but  this  election  having  been  made  withooC  the 
permission,  and  contrary  to  thb  inclinatloo  of  Henry  IL 
our  author  prudently  declined  to  insist  upon  it,  and 
went  again  to  Paris  to  prosecute  his  studies,  particular- 
ly in  the  civil  and  canon  law,  and  theology.  He  speaks 
with  great  raptures  of  the  prodigious  fame  he  acquired 
by  his  eloquent  declamations  in  the  schools,  and  of  the. 
crowded  audiences  who  attended  them,  who  were  at  a 
ioss  to  know  whether  the  sweetness  of  his  voice,  the 


beauty  of  his  language,  or  the  irresistible  force  of  his 
arguments,  were  most  to  be  admired.  Having  spent 
about  four  years  at  Paris,  he  returned  to  St  David's  ; 
where  he  found  evenr  thing  in  confusion  ;  and  the  bi<* 
shop  being  expelled  by  the  people,  he  was  appointed 
administrator  by  the  archbishop  of  Canterbury,  and  go- 
verned the  diocese  in  that  capacity  to  A.  D.  1104, 
when  the  bishop  was  restored.  About  the  same  time  he 
was  called  to  court  by  Henry  II.  appointed  one  of  bis 
chaplains,  and  sent  into  Ireland  A.  D.  1 1 85,  with  Prinee 
John.  By  this  prince  he  was  offered  the  ^united  \n* 
shoprics  of  Femes  and  Leighltn,  but  declined  tbem^ 
and  employed  his  time  in  collecting  materials  for  bis 
Topography  of  Ireland,  and  his  History  of  the  conqncsl 
of  that  island.  Having  finished  his  Topography,  which 
consisted  of  three  books,  be  published '  it-  at  Oxford^ 
A.  D.  1 187,  in  the  following  manner,  in  three  days. 
On  the  first  day  he  read  the  first  book  to  a  great  con- 
course of  people,  and  afterwards  entertained  all  the 
poor  of  the  town }  on  the  second  day  he  read  the  se- 
cond book,  and  entertained  all  the  doctors  and  chief 
scholars  ^  and,  on  the  third  day,  he  read  the  third  hooky 
and  entertained  the  young  scholars,  soldiers,  and  bui^ 
gesses.  *'  A  most  glorious  spectacle  !  (•eays  he)  which 
revived  the  ancient  times  of  the  poets,  and  of  which 
no  example  had  been  seen  in  England."  He  attend^ 
ed  Baldwin  archbishop  of  Canterbury,  in  his  progress 
through  Wales,  A.  D.  ri86,  in  preaching  a  croisadt 
for  the  recovery  of  the  Holy  Land  ;  in  which,  he  tells 
us,  he  was  far  more  successfal  than  the  primate ;  and 
particularly,  that  the  people  were  prodigiously  affiected 
with  his  Latin  sermons,  which  they  did  not  understand, 
melting  into  tears,  and  coming  in  crowds  to  take  th6 
cross.  Although  Henry  IL  as  oup  author  assures  us, 
entertained  the  highest  opinion  of  his  virtues  and  abili- 
ties 'y  yet  he  would  never  advance  bin  to  any  higher 
dignity  in  the  church,  on  account  of  his  relation  to  th^ 
princes  and  great  men  of  Wides.  But  on  the«coessioB 
of  Richard  £  (A.  IX  1189)9  his  pi^tiecU  of  preferoMBl 

bepRme. 


UL 


BAR  [    429 

beeamc  better :  for  he  was  scat  by  tbat  prince  into 
Wales  to  preserve  the  peace  of  that  coootry,  and  was 
^  even  joined  in  commission  with  William  Longcbaropi 
bishop  of  Ely,  as  one  of  the  regents  of  the  kingdom. 
He  did  not,  however,  improve  this  favourable  opporta- 
aity  :  refusing  the  bishopric  of  Bangor  in  A.  D.  1190, 
and  tbat  of  Landaff  the  year  after,  having  fixed  his 
heart  on  the  see  of  St  David^s,  the  bishop  of  which  was 
▼ery  old  and  infirm.  In  A.  D.  1192,  the  state  of  pub- 
lic affairs,  and  the  course  of  interest  at  court,  became  so 
unfavourable  to  our  author's  views,  that  he  determined 
to  retire.  At  first  he  resolved  to  return  to  Paris  to 
pfXMecute  his  studies ;  but  meeting  with  some  difficulties 
in  this,  he  went  to  Lincoln,  where  William  de  Monte 
read  lectures  in  theology  with  great  applause.  Here  he 
apent  about  six  years  in  the  study  of  divinity,  and  in 
eomposing  several  works.  The  see  of  St  David\  which 
bad  long  been  the  great  object  of  his  ambition,  became 
▼acant,  A.  D.  X198,  and  brought  him  again  upon  the 
•tage.  He  was  unanimously  elected  by  the  chapter ) 
but  met  with  so  powerful  an  adversary  in  Hubert  arch- 
bishop of  Canterbury  (who  opposed  his  promotion  with 
great  violence),  that  it  involved  him  in  a  litigation 
which  lasted  five  years,  cost  him  three  journeys  to 
Borne,  at  a  great  expence,  and  in  which  he  was  at  last 
defeated,  A.  D.  1203.  Soon  after  this  he  retired  from 
the  world,  and  spent  the  last  1 7  years  of  his  life  in  a 
studious  privacy,  composing  many  books,  of  which,  we 
have  a  very  correct  catalogue  in  the  Biographia  Britan- 
nica. .  That  Girald  of  Wales  was  a  man  of  uncommon 
activity,  genius,  and  learning,  is  undeniable  j  but  these 
and  his  other  good  qualities  were  much  tarnished  by  bis 
iijsufferable  vanity. 

Barrt,  JameSf  an  eminent  Britbh  paintei^  See 
Supplement. 

Barrt,  in  Heraldry^  i»  when  an  escutcheon  is  dl- 
Tided  bar-ways,  that  is,  across  from  side  ta  side,  into 
an  even  number  of  p%|<it]ons,  consisting  of  two  or  more 
tinctures,  interchangeably  disposed  }  it  is  to  be  expres- 
sed in  the  blazon  by  the  word  bany^  and  the  number 
of  pieces  must  be  specified ;  but  if  the  divisions  be  odd, 
the  field  must  be  first  named,  and  the  number  of  ban 
expressed. 

BdBRY^Bendyis  when  an  eficutcheon  Is  divided  even- 
ly, bar  and  bend-ways,  by  lines  drawn  transverse  and  di- 
agonal, interchangeably  varying  the  tinctures  of  which 
it  consists. 

BABRY-FUy  is  when  a  coat  is  divided  by  several  lines 
drawn  obliquely  from  side  to  side,  where  they  form  acute 
angles. 

BARSA,  in  Ancient  Geograpi^^  an  island  on  the 
coast  of  France,  in  the  English  channel,  (Itinerary)  : 
Basepool  according  to  some ;  but  according  to  others, 
Bards^, 

BAkSALLI,  a  kingdom  of  Africa,  bordering  on 
the  river  Gambia,  inhabited  by  a  tribe  of  negroes  cal- 
led Jahffsm  The  government  of  this  kingdom  is  a 
most  despotic  monarchy:  aH  people  being  obliged  to 
prostrate  themselves  on  the  earth  when  any  of  t-he  royal 
family  makes  his  appearance.  In  time  of  war,  every 
soldier  has  his  share  of  the  booty,  and  the  king  but  a 
certain  proportion,  which  is  moderate,  considering  that 
irhe  pleased  he  might  keep  the  whole.  The  kingdom 
is  divided  into  a  number  of  provinces,  over  which  go- 
verwrs  called  6ttiiMy«  are  appointed  by  the  king.   These 
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bumeys  are  absolute  widun  their  jurisdiction  j  but  they    Banalli, 
seldom  carry  their  prerogative  so  far  as  to  incur  the  BarMiiiti. 
dislike  of  the  people,  which  would  quickly  prove  fatal 
to  them.     The  Mahometan  religion  is  professed  by  the 
king  and  his  court  ;  though  little  regard  is  paid  to  tbat 
part  of  the  impostor^s  creed  which  forbids  the  use  of 
wine  >  for  the  king  cannot  live  without  brandy,  nor  is 
he  ever  more  devout  than  when  he  is  drunk.   When  his 
majesty  is  In  want  of  brandy  or  other  necessaries,  he 
sends  to  beg  of  the- governor  of  James-fort  that  he  will 
despatch  a  boat  with  the  merchandise  he  has.  occasion 
for  ^  and  to  purchase  this  he  plunders  the  neighbouring 
towns,  and  seizes  a  certain  number  of  his  subjects,  whom 
be  sells  for  slaves  to  the  Europeans  in  exchange  for  their 
commodities.     This  is  his  method  of  supplying  himself 
if  he  happens  to  be  at  peace  with  his  neighboors }  for 
which  reason  the  people  are  never  so  happy  as  when  at 
war)  and  hence  they  pursue  war  with  great  vigour, 
and  continue  it  with  obstinacy.*-The  general  dress  of 
the  people  is  a  kind  of  loose  calico  surplice,  that  bangs 
down  below  tbe  knee;   which   they  sometimes  plait 
about  the  waist  in  a  very  agreeable  manner.     They 
wear  a  great  number  of  gold  trinkets  in  their  hair, 
ears,  noses,  and  round  their  necks,  arms,  and  legs  ^ 
but  the  women  especially  are  fond  of  these  ornaments. 
The  king  of  Barsalli,  whom  Moor  saw  in  1732,  had  a 
prodigious    number   of  women  :    but  when   he   went 
abroad  he  was  seldom  attended  by  more  than  two,  who 
seemed  to  be  dressed  out  in  the  whole  finery  and  jewels 
of  the  seraglio.     He  had  likewise  a  number  of  breth- 
ren \  but  It  was  seldom  that  he  deigned'  to  speak  to 
tbem  :  If  ever  he  did  them  that  honour,  they  were  for- 
ced to  treat  him  with  the  same  respect  as  other  subjects, 
and  fall  prostrate  on  the  earth  the  moment  they  came 
into  bis  presence,  notwithstanding  they-  were  the  pre- 
sumptive heirs  of  the  crown.    It  is  Indeed  usual  for  the 
king's  children  to  dispute  the  right  of  succession  with 
bis  brethren,  and  the  longest  sword  generally  carries 
away  the  prize. 

BARSANTI,  Francisco,  an  eminent  musical  per- 
former and  composer,  was  bom  at  Lucca  about  the 
year  1690.  He  studied  the  civil  law  In  the  university 
of  Padna  i  but,  after  a  short  stay  there,  chose  music 
for  bis  profession.  Accordingly,  he  put  himself  under 
the  tuition  of  some  of  the  ablest  masters  in  Italy;  and 
having  attained  to  a  considerable  degree  of  pronciency 
in  the  science  of  practical  composition,  took  a  resolu- 
tion to  settle  in  England,  and  came  thither  with  Ge- 
minianl,  who  was  also  a  Luccese,  in  tbe  year  1714. 
He  was-  a  go«>d  performer  on  the  hautboy,  and  also 
on  the  flute ;  in  the  former  capacity  be  found  employ# 
ment  in  the  opera  band,  and  in  tbe  latter  derived 
considerable  advantages  by  teaching.,  He  publlslied, 
with  a  dedication  to  the  earl  of  Borlington,  six  solos 
for  a  flute  with  a  thorough-bass,  and  afterwards  six  so- 
los for  a  German  flute  an4.A  bass. .  He  "also  made  in- 
to sonatas, -for  two  viollits  and  a  bass,  the  first  six  solos 
of  Geminiani.  He  continued  many  years  a  performer 
at  the  opera  house  :  at  leofitb-Jteflectrng  that  there  was 
a  prospect  of /advantage  for  one  of  bis  profession  in 
Scotland,  he  went  thither;  and,  with  greater  truth 
than  the  same  Is  asserted  of  David  Rizzio,  may  be  said 
to  have  meliorated  the  music  of  this  country.  By  col- 
lecting and  making  basses  to  %  a  great,  number  of.tbc 
moat  popular  Scots  taa(^.    About  the  year  1750  Bar- 

'  santl 


BAR 


C    43P    ] 


BAR 


Bsnattiil  ninti  returned  to  England  |  but  being  advanced  in 
II  years,  be  was  glad  to  be  taken  into  the  opera  band  as 
Baftar.  ^  performer  on  tbe  tenor  violin  j  and  in  the  sommer  sea- 
son into  that  of  Vaaxhall.  At  this  time  he  publish- 
ed 1 2  concertos  for  violins  ;  and  shortly  after,  Sei  An- 
tifone,  in  which  he  endeavoured  to  imitate  tbe  style  of 
Falestrina,  and  the  old  composers  of  motets  j  but  from 
these  publications  so  little  profit  resultedy  that,  towards 
tbe  end  of  his  life,  the  industry  and  economy  of  an  ex- 
cellent wile,  whom  he  had  married  in  Scotland,  and 
the  studies  and  labours  of  a  daughter,  whom  he  had 
qualified  for  the  profession  of  a  singer,  but  who  is  bow 
an  actress  at  Covent-Garden,  were  hts  chief  sapport. 

BARTA8,  William  de  Salluste  du,  a  French 
poet,  who  lived  in  the  i6th  century.  He  was  emplov* 
^  by  Henry  IV.  of  France,  in  England,  Denmark, 
and  Scotland ;  and  eonmanded  a  troop  of  horse  in 
Gascony,  under  the  marshal  de  Martignaa.  He  was 
a  Calvinist )  and  died  in  1560,  aged  46.  He  wrote  a 
great  number  of  poems  j  the  most  famous  of  which  are, 
f.  The  Week,  or  the  Greation  of  the  World,  in  seven 
books.  2.  The  Poem  of  Judith  -,  and,  3.  The  battle  of 
Ivry,  gained  by  Henry  IV.  in  1590.  Dn  Bartaa 
wrote  in  a  bombast  style. 

.  BARTAR,  or  Truck,  is  Uie  exchanging  of  one 
nommodity  for  another.     The  word  comes  from  the 
Spanish  barator^  to  deceivn  or  circumvent  In  bargain-^ 
ngy  perhaps  beeaose  those  who  deal  this  wi^  usually 
endeavour  to  overreach  one  another. 

To  tiansact  properlv»  the  price  of  one  of  the  com- 
BM>dtties  and  an  equivalent  quantity  of  the  other, 
must  be  found  either  by  practice  or  by  the  rule  of 
three. 

Qju«rl.  I.  How  many  pounds  of  Cotton,  at  9d«  per  lb« 
-BHist  be  given  in  bartar  forij  C.  3  ^.  14  lb.  of  popper, 
at  nl.  i6s.  per  C? 

JVrfl,  Find  the  prioe  or  Talne  of  the  ootonodity 
whose  quantity  is  given  as  follows; 
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If  the  above  qnestion  be  wrought  deaiaaU  Jt  tho  ope- 
tniioii  may  rtand  as  follows.; 


If  X  :  2.8  ::  I3-875 
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The  value  te  price  of  the  goods  received  attd  deliver- 
ed in  bartar  being  always  equal,  it  is  obvious  that  the 
product  ef  the  quantities  received  and  delivered,  midti* 
plied  in  their  respective  rates,  will  be  equal. 

Hence  arises  a  rule  which  nay  he  used  with  advan- 
tage  in  working  several  questions;  namely.  Multiply  the 
given  quantity  and  rate  of  the  one  commodity,  and  the 
product  divided  by  the  late  ef  the  other  commodity 
quotes  the  quantity  fought  j  or  divided  by  tbe  quantity 
quotes  the  rate. 

Quest.  2.  How  many  yards  of  linen,  at  4s.  per  yard, 
ahonld  I  have  in  bartar  tor  120  yards  of  volvfft,  at  15s. 
6d.? 

Tdsm         Sixp.  Sixp.         Tds. 

120X        31  =  3720,  and  8)3720(459  Jut. 

B ABTH,  or  Bart,  John,  a  brave  fisherman  of  Dun- 
kirk, who  rose  to  the  rank  of  an  admind  ;  and  is  cele- 
totted  for  his  signal  valour  and  naval  e^qiloits,  in  the 
annals  of  France.     He  died  in  1702,  aged  5 x« 

BARTHELEMT,  Johx  Jamks,  a  celebrated  lite- 
rary character,  born  at  Cassis,  a  little  sea-port  on  the 
ahores  of  the  Mediterranean,  January  1716* 

At  twelve  years  of  ace  he  was  sent  to  school  at  Mar- 
teilles.  Being  admitted  into  the  coUege  of  the  oratoffy, 
be  was  put  nnder  the  care  of  Father  Kenand,  a  person 
of  taste  and  wit,  who  icon  discovered  similar  qualities  in 
his  pupil,  and  became  uncommonly  attentive  to  his  pro* 
gross.  M.  4e  Visclede,  a  man  of  letters,  and  fiieiKl  to 
the  former,  also  concurred  with  him  in  his  endeavoun, 
nnd  young  Barthelemy's  career  soon  became  equally 
rapid  and  brilliant. 

He  had  resolved  to  dedicate  himself  to  the  church  \ 
1>ut,  in  order  to  prepare  for  this,  it  became  necessary  to 
change  his  place  of  residence,  for  M.  de  Bel^unce,  then 
bishop  of  Marseilles,  being  actuated  by  a  narrow  jeaioo- 
sy,  refused  to  admit  the  students  of  the  oratoir  to  holy 
orders.  Barthelemy,  therefore,  quittuag  his  old  masteis 
with  regret,  found  himself  under  the  necessity  of  stndj* 
ing  philosophy  and  theology  with  the  Jesnits. 

As  he  had  not  at  first  So  good  fortune  to  fidl  into 
ahle  hands,  he  determined  to  follow  a  private  plan  of 
education,  independent  of  the  professors.  He  according- 
ly Applied  himself  to  the  ancient  languages,  and  was  in* 
ie&tigable  in  obtaining  a  knowledge  of  the  Greek,  Hs- 
brew^  Chaldean,  and  ^riac  His  passion  for  leammg 
had,  however,  nearly  cmt  him  Us  Ufe,  for  he  fell  dan- 
gerously ill,  and  did  not  recover  his  strength  nntil  he 
bad  CBtoved  the  seminaiT  where  be  received  the  InMsyv. 
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^.  In  tbis  retrMt«.  he  dedj#a|ed  hwi  leUuce  hoof s  ta  tbe 
•  ttody  of  Arabia.  A  young  Martnite,  wha  had  been 
^^  educated  at  Rome,  afforded,  hini  bis  assiatance,  and 
enabled  bim  not  only  to.  read,  but  even  to,  speak.  it« 
On  tbiS|  bis  new  friend  proposed  to  him  to  render  all 
tW  ■erv49e6  in  his  po.wer  tp  tbe  Maronites^  A^ineniana, 
and,  other  catholic  Arabians,  wbp  were  but  slightlv 
a(C%^iMnied  witb  the  language  of  the  country  in  which 
thay  residf^d  :  in  other  words>  he  wished  that  he  would 
aaoonnce  the  word  oC  God  to  them  in  their  native 
tongue,  and  accordingly  presented  him  with  some  Arabic 
aeiteona,  composed  by  a  Jesuit,  who  belonged  to  the 
pfopagandfiM 

Bartbelemy  got;ona  or  two  of  them  by  heart,  and 
pvonounced  tben  in  ft  spacious  ball  belonging  to  the 
■emioflfyi  tQ  the  entiice  sattifa^tion  of  his  oriental  ai^di- 

t4KS. 

His  reputation  now  rose  high,  and  he  began  to  be 
considered,  as  a  youth  of  uncommon  promise,  when  a 
triflAiog  incident  occurred  which  tended  not  a  little  to 
ii^oroMe  it»  Ten  or  twelve  of  the  principal  merchants 
of  Marseillea  one  day  introduced  a  person  to  him  who 
hmA  implored  their  charity  on  the  exchange,  observing 
that  he  was  by  birth  a  Jew,  and  had  been  raised,  on 
a^ecoant  of  hie  great  learning,  to  the  dignity  of  a  rabbio) 
but  having  peroeived,  in  conaequence  of  his  studies,  that 
tbe  Christian  was  the  true  religion,  he  had  become  a  con** 
vert.  He  at  tbe  same  time  added,  that  he  was  profound- 
ly instructed  in  theoiiental  laog^ges,  and  demanded  to 
be  put  to  the  proof^  bj  being  con&opt^d  with  some 
karned  man. 

Barthelemy,  not  then  21  years  of  age,  ^as  imme* 
di^ly  pitched  upon*  It  was  in  vain  he  assured  them, 
that  although  he  could  read,  he  was  unable  to  speak: 
the  laQgoggee  in  question  \  they  pressed  bim  to  enter 
into  conversation  with  the  native  of  the  east  ^  knd  the 
strange  himself  entreated  that  the  conGurence  might 
immediately  .commence. 

V  The  challenge  was  at  length  accepted,  and  the 
foreigner .  began  tbe  contest^  from  which  Barthelemy 
retired  with  the  character  of  a  prodigy  of  eastern  eru^ 
dition. 

Barthelemy  having  n<iw  finished  his  education  at  the 
seminary,'  retired  to  Aubagne,  and  spent  some  time  in 
tbe  bosom  of  bis  family,  by  all  tbe  members  of  which 
he  was  greatly  beloved*  He  was  accustomed,  howfi 
ever,  te  repair  frequently  to  Marseilles,  on  purpose  to 
virit  the  academicians,  and  other  learned  men  residing 
there.  Among  those  to  whom  h^  attached  himself  in 
a-pavtiqulav  manner,  was  a  M.  Cary,  the  possessor  of  a 
fijDe.  cabinet  of  medals  and  a  valuable  collection  of 
books,  whifsh  were  quite  analogous  to  the  favourite  sob« 
y^i,  of  his  pursuits  and  studies.  They  spent  whole  days 
together  in  conversing  on  literary  subjects;  after  which, 
Barthelemy,  as  if  insatiable  of  knowledge,  would  retire 
to  the  Minims,  where  Father  Sigaloux,  a  correspondent 
of  the  aeademy  of  sciences,  was  employed  in  making 
astrompmical  observatioos.  In  these  labours  tbe  young 
abh^  beeame  his  associate,  for  he  was  ambitious  of  im^ 
proving  in>  every  kind  of  knowledge. 

B4it  he  began  at  length  to  perceive,  thiit  in  order  to 
rtfider  his.  studies  profitable,  it  would  be  necessary  to 
cireumsQribe  them,  as  mediocrity  of  knowledge,  the  in- 
eifituble  result  of  a.  diversity  of  applications,  was  but 


little  preferable  to  ignorance  itself.  Occupied  with  Bftrthde^ 
these  sentiments,  he  repaired  to  Paris  in  1744,  with  a  my. 
view  to  devote  himself  entirely  te  literature.  He  was 
furnished  with  a  letter  to  M.  de  Bozc,  keeper  of  the 
medals,  and  perpetual  secretary  of  inscriptions  and 
belles  lettres^  This  learned  man,  so  estimable  in  every 
point  of  view,  received  bim  with  great  politeness,  and 
introduced  him  to  the  acquaintance  of  the  most  di- 
stinguished members  of  the  three  academies,  who  dined 
twice  a<-week  at  his  apartments.  Mixing  with  society 
of  this  kind,  Barthelemy  became  more  deeply  enamonro 
ed  than  ever  with  a  love  of  letters,  and  a  respect  for 
thoj^.who  cultivated  them. 

M.  de  Boze,  in  tbe  mean  time,  carefully  studied  the 
character  and  disposition  of  the  young  man,  and  at  leogtb 
favoured  him  with  his  friendship,  and  even  with  his  con- 
fidence 'y  at  least  he  conferred  as  much  of  these  as  was 
possible  for  a  roan  of  so  much  circumspection  and  reserve* 

As  the  increasing  age,  and  declining  health,  of  M. 
de  Boze  would  not  permit  him  to  apply  any  longer 
with  the  intense  investigation  -necessary  for  the  cooK 
pletion  of  the  cabinet  of  medals,  he  had  entertained 
some  thoughts  of  associating  M«  de  Bastie,  a  learned^ 
antiquary  belonging  to  the  academy  of  inscriptions,  wk- 
a  partner  in  his  labours.     Tli&t  gentleman  lq|t  tbe  ^,^ 
pointroent,  however,  in  consequence  of  an  unlncky  exr 
pression,  and  Barthelemy  was  selected  a  few  months- 
afterwards :  this  nomination  was  approved  of  by  M. 
Bignon  the  librarian,  and  Maurepas  the  minister  of  th# 
department.     From  that  moment  the  abb^  dedicated, 
both  his  days  and  nights  to  the  study  of  those  medals 
which  his  colleague  had  been  prevented,    by  hie  inr 
firmities,  from  arrasgiog. 

Amidst  his  multiplied  occupations,  Barthelemy  be^- 
gan  to  enjoy  a  mode  of  life  so  conformable  to  his  tasta' 
and  his  talents,  when  he  beheld  with  affright  a  neir^ 
career  present  itself.     In  the  course  of  his  journey  ts 
the  capital  he  had  seen  M.  de  Bausset,  then  a  canon,., 
at  Aix.    They  were  friends  and  countrymen  \  for  M^ 
do  Bausset  was  bom  at  Aubagne,  where  his  family  had 
been  long  established.     As  he  was  a  young  man.  ofr 
consideiable  expectations^  he  had  promised  thatBarthep^ 
lemy  should  become  his .  vicar-general  the  moment  bs 
himself  was  decorated  with  the  mitre.     Such  a  flatteiw 
ing  offer  wa^  not  to  be  rejected;   and  as. the  canos 
was  now  nominated  to  the  bisbop^c  of  Bezieres,  ha 
did  not  fail  to  remind  his  old  acquaintance  of  their  mn^- 
tual  engagement.     The  sorrow  of  the  medalist  on  this 
occasion  was  too  great  to  be  concealed  :  he  was,  how* 
ever,  too  scropulous  an  observer  of  his  word  to  break, 
his. promise  ;  but  the  prelate,  who  saw  and  felt  for  the 
embarrassment  of  Barthelemy,  immediately  desisted  iroQi  t 
his  importunities. 

On  the  death  of  M.  de  Boze,  keeper  of  tlie  cabinet 
of  medals,   in  J  753,  Barthelemy,   who  had  been  his 
colleague  during  seven  years,  of  course  expected  to  snc» 
ceed  him  in  that  honourable  sitoation.      One  person,., 
however,  started  aa  a  candidate  \  but  notwithstanding  . 
tbe  abb^,  relying  on  the  justice  of  his  pretensions^, 
took  no  step  whatever  to  obtain  the  appointment,  jet- 
the  zeal  of  his  friends  rendered  all  solicitations  on  his  - 
part  unnecessa^,   for  they  were  both  numerous  and 
powerful*     M.  de  Malesherbes,  whose. unfortunate  and 
tragical  death  nil  worthy  men  deplore  >  M»de  Staia- 

Tiile, 


BAR 


t    432    1 


BAR 


Bftrthelc  Ville,  afterwards  a  duke  and  minister ;  and  M.  de  Gon* 
"ly*       Uut,  brother  of  the  last  Marshal  de  Biron,  supported 
•         his  pretensions,  and  he  was  accordingly  nominated  suc- 
cessor to  his  friend  in  X753> 

M«  de  Stainvilicy  afterwards  better  known  during 
his  administration  by  the  title  of  duke  de  Choiseul, 
in  1754  was  oppointed  ambassador  to  Rome,  Madame 
de  Stainville,  a  lady  both  young  and  beautiful,  being 
passionately  attached  to  learning  and  learned  men,  con- 
ceived a  particular  regard  for  the  abb^,  and  it  was 
proposed  that  he  sfaoald  occupy  a  place  in  their  car- 
riage, on  this  occasion,  and  make  the  tour  of  Italy 
along  with  them.  Such  a  proposition  could  not  fail 
to  be  highly  ilatterihg  ^  but  he  was  obliged,  from  prin- 
ciples of  duty,  to  refrain  for  a  time  from  complying 
with  their  Wishes.  He  set  out  soon  after,  however, 
and  arrived  in  November  at  Rome,  where  he  and  his 
companion  Were  received  and  treated  in  the  kindest 
manner  by  the  French  plenipotentiary,  who  lived  in  a 
magruificent  style.  Pope  Benedict  XIV.  who  then 
wore  the  tiara,  being  a  learned  man  himself,  did  not 
fail  (o  distinguish  Barthelemy  by  the  most  courteous 
reception.  But  his  stay  at  Rome  was  not  long,  for  he 
was  desirous  of  visiting  Naples,  rendered  particularly 
interesting  to  an  antiquary,  at  that  period,  by  the  re- 
cent discoveries  made  in  its  neighbourhood.  He  and 
his  fellow-traveller  were  occupied  during  a  whole  month 
in  admiring  the  curiosities  of  that  capital,  and  in  study- 
ing ancient  literature  ;  after  which  they  took  a  journey 
of  30  leagues,  to  behold  the  monuments  of  Grecian 
architecture,  still  existing  on  the  site  of  the  ancient  city 
of  Psestum. 

The  spacious  apartments  of  the  palace  of  Porticl^ 
containing  the  antiquities  of  Herculaneum  and  Pompeii, 
were  still  more  interesting,  and  excited  a  far  greater 
degree  of  cariosity  in  the  breasts  of  the  French  philoso- 
phers. There  they  beheld  an  immense  quantity  of  paint- 
ings, statues,  busts,  vases,  and  utensils  of  every  kind}  ob- 
jects pecnliariy  calculated  to  engage  their  attention  and 
excite  their  applause.  It  was  not,  however,  without  a 
certain  mixture  of  grief  and  surprise  that  they  noticed 
the  four  or  five  hundred  manuscripts,  saved  fl*om  the 
ruins  of  Herculaneum,  lying  in  the  same  forlorn  state  in 
which  they  were  discovered.  Two  or  three  only  had 
been  unrolled,  of  which  the  learned  Matocchi  has  given 
an  explanation  :  as  these  contained  nothing  important, 
the  operation  was  abandoned. 

But  Barthelemy  was  not  so  easily  discouraged,  for 
be  unceasingly  solicited, ~he  almost  condescended  to  in- 
trigue, with  a  view  to  engage  the  possessors  of  these 
treasures  to  torn  them  to  the  best  advantage.  He,  at 
length,  perceived  his  labours  about  to  be  crowned  with 
success  a  few  years  afterwards,  but  he  was  finally  difl- 
appointed  by  the  death  of  the  marquis  Caraccioli,  the 
minister  of  Naples,  who  had  entered  most  cordially  in- 
to his  views. 

Another  subject  about  this  time  also  engaged  the 
attention  of  the  abb£.  He  was  exceedingly  desirous 
of  presenting  the  learned  men  of  France  with  a  spe- 
cimen of  the  ancient  writing  employed  in  the  Greek 
manuscripts.  He  accordingly  addressed  himself,  on 
this  subject,  to  his  friend  Mazocchi,  and  also  to  M. 
Pademo,  who  superintended  the  treasures  of  Portici : 
both,  however,  replied  that  they  were  expressly  enjoin- 


ed not.  to  communicate  any  thing.  On  this  he  solicited 
permission  to  look,  for  a  few  minutes  only,  on  a  page  of 
a  manuscript  which  had  been  cut  from  top  to  bottom 
since  its  discovery.  It  contained  28  lines,  and  Barthe- 
lemy read  it  over  six  different  times  with  extreose  at- 
tention;  after  this  he  retired  to  a  corner  and  trans- 
cribed the  precious  fragment,  on  a  piece  of  paper,  from 
memory.  He  then  returned,  and  having  made  a  men- 
tal collation  between  the  copy  and  the  original  he  cor- 
rected two  or  three  trifling  errors  that  had  escaped  bis 
attention. 

Having  thus  rendered  himself  master  of  a  fac-nmh 
of  the  MS.  which  related  to  the  persecution  of  the 
Greek  philosophers  during  the  time  of  Perides,  he 
transmitted  the  literary  plunder  in  the  coarse  of  that 
very  day  to  the  academy  of  belles  lettres,  strictly  en- 
joining secrecy,  however,  that  Mazocchi  and  Padeno 
might  escape  all  manner  of  blame. 

M.  de  Stainville  having  been  appointed  ambassador 
to  the  court  of  Vienna,  in  1757,  the  abb^  accompanied 
his  lady  thithert  On  his  arrival  he  found  that  his  friend 
and  protector  had  made  certain  engagements  with  the 
French  ministry,  on  purpose  to  gratify  bis  passion  4>r  an- 
tiquities. In  consequence  of  this  he  had  leave  te  visit 
Greece  and  the  sea-ports  of  the  Mediterranean,  at  the 
king's  expencoi  where  he  was  to  amass  new  treasures, 
and  return  with  them  to  his  native  country  by  Marseilles. 
But,  notwithstanding  all  the  attractions  that  this  pro- 
ject presented,  his  scrupulous  attachment  to  his  duty 
prevailed  over  his  passion  for  knowledge  )  as  he  deem- 
ed it  highly  improper  that  the  cabinet  of  meduls  should 
be  so  long  shut. 

At  lengthy  towards  the  end  of  1758,  M.  de  Stainville, 
liow  become  duke  de  Choiseul,  was  nominated  minister 
for  foreign  affairs  in  the  room  of  the  abb6  de  Bemis, 
who  had  retired  with  a  cardinal's  hat.  No  sooner  did 
this  event  take  place,  than  both  he  and  his  lady  deter- 
mided  to  provide  for  their  friend.  They  accordingly 
requested  Barthelemy  to  state  the  sum  that  would  make 
him  easy  for  life,  and  he  instantly  mentioned  6000 
livres  a-year  \  blushing  at  the  same  time  at  the  large* 
ness  of  the  demand. 

As  the  purse  of  the  nation  was  now  open  to  the  pa* 
tron,  he  distributed  his  favours  with  a  liberal  hand  \ 
and  it  must  be  owned  that,  on  this  occasion,  an  object 
worthy  of  remuneration  presented  itself  in  the  person  of 
the  learned  abb^.  Accordingly,  in  1 759,  he  present* 
ed  him  with  a  pension  on  the  archbishopric  of  Alby  \ 
in  14^65  he  conferred  on  him  the  treasnrership  of  St 
Martin  de  Tours,  and  in  1768  he  made  him  secretary- 
general  to  the  Swiss  guards.  In  addition  to  these  the 
abb^  also  enjoyed  a  pension  of  5000  livres  on  the  Mer- 
cury. His  income  was  now  very  large,  but  he  employ* 
ed  it  nobly  \  for  he  distributed  the  surplus,  which  wai 
considerable,  among  indigent  men  of -letters. 

In  177 1  M.  de  Choiseul  was  disgraced,  being  sue* 
ceeded  in  his  office  by  his  enemy  the  duke  d^Aignillon, 
and  exiled  to  his  estate  at  Chanteloupe.  On  this  oc- 
casion he  was  forsaken  as  usual  by  the  conrtiers,  who 
had  basked  in  the  sunshine  of  his  favour  \  but  be  wai 
not  deserted  by  the  grateful  antiquary,  who  instantly 
repaired  thither  to  pay  his  respects  \  nay,  when  th6 
king  demanded  the  duke^s  resignation  of  the  post  of 
colonel-general  of  the  Swiss  guards,  the  abb6,  with  a 
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•pirit  tbat  does  honour  to  his  memory,  insisted  6n  send- 
ing in  bis  own  resignation  of  the  secretaryships  but  the 
ex-minister  interfered,  and  prevailed  upon  him  not  to 
deliver  it  up  without  an  indemnification,  which  should 
be  sanctioned  by  the  great  seal,  and  authorized  by  let- 
ters patent  enregistered  in  parliament. 

Bartheleroy  was  now  in  possession  of  more  than 
Z  20oh  sterling  per  annum  }  of  this  he  distributed  be- 
tween three  and  four  hundred  in  the  manner  before  re- 
lated :  the  remainder  was  not  dissipated  in  pomp  and 
ostentation,  but  employed  in  such  a  manner  as  to  en- 
mble  him  to  enjoy  philosophic  ease.  He  also  educa- 
ted and  established  three  nephews  in  life,  one  pfwhom 
has  been  successively  ambassador  and  director :  he  at 
the  same  time  supported  the  rest  of  bis  family  in  Pro- 
vence, and  selected  a  noble  library,  which  he  disposed 
of  some  years  before  bis  death. 

After  having  thus  possessed  an  ample  income  during 
more  than  twenty  years,  the  abb^  Barthelemy  found 
himself,  towards  the  latter  end  of  bis  existence,  re- 
duced to  live  on  a  pittance  calculated  merely  to  fomish 
the  indispensable  necessaries  of  life,  in  consequence  of 
the  suppression  of  places  and  appointments  that  ensued 
immediately  after  the  revolution.  He  was  never  heard, 
however,  to  complain  ;  nay,  he  did  not  seem  to  per- 
ceive the  change ;  and,  while  he  was  still  permitted  by 
his  age  and  infirmities  to  walk  frc^m  one  end  of  Paris 
to  the  other,  to  pay  his  respects  to  Madame  de  Choi- 
seul,  he  seemed  to  the  full  as  happy  as  before. 

In  1788  appeared  his  celebrated  work,  entitled 
t^oyage  dujeune  Anacharns  en  Greece^  dans  le  milieu 
du  quatrieme  siccie  avani  Pere  Chretienne,  He  had 
begun  it  in  17579  and,  during  an  uninterrupted  succes- 
sion of  30  yearS|  occupied  his  leisure  hours  in  bringing 
it  to  maturity. 

His  hero,  a  young  Scythian,  descended  from  tbe 
famous  philosopher.  Anacharsis,  whose  name  he  bears, 
is  supposed  to  repair  to  Greece,  for  bis  instruction  in 
his  early  youth,  and,  after  making  a  tour  of  her  repub- 
lics, her  colonies,  and  her  islands,  he  returns  to  his 
native  country  and  writes  this  book,  in  his  old  age, 
after  the  hero  of  Macedon  bad  overturned  the  Persian 
empire.  In  the  manner  of  modern  travellers,  he  gives 
an  account  of  the  customs,  government,  and  antiquities, 
of  tbe  country  he  has  visited ;  a  copious  introduction 
supplies  whatever  may  be  wanting  in  respect  to  histori- 
cal details  \  while  various  dissertations  on  the  music  of 
the  Greeks,  on  the  literature  of  the  Athenians,  and  on 
the  economy,  pursuits,  ruling  passions,  manners  and 
customs,  of  all  the  surrounding  states,  afford  ample  gra- 
tification to  the  reader  of  taste. 

In  1789  the  author  became  a  candidate  for  a  chair 
in  the  French  academy  ;  aud  such  was  the  reputation 
he  had  obtained  by  his  labours,  that  this  learned  body 
became  particularly  anxious  to  enrol  him  among  its 
members  \  he  was  accordingly  elected  by  aeclamation. 
The  speech  delivered  by  the  Abb6  on  his  inauguration 
has  been  equally  celebrated  for  its  simplicity  and  mo* 
desty. 

In  1790  M.  de  St  Priest,  minister  of  the  depart- 
ment of  Paris,  made  him  an  offer  of  tbe  place  of  li* 
brarian  to  the  king,  then  vacant  by  the  resignation  of  M. 
le  Noir.  This  was,  at  that  period,  a  very  flattering 
proposal,  but  it  was  not  accepted ;  for  the  Abb^  ima- 
gined that  it  might  interfere  with  bis  literary  occupa- 

VoL.  m.  Part  IL  t 


t    433    ] 


BAR 


tions,  and  therefore,  after  expressing  his  gratitude,  he  Banli€le< 
declined  the  intended  favour.  ^V 

In  the  mean  time,  while  Barthelemy  was  tlius  refu- 
sing one  of  the  most  hononrable  offlceff  that  a  man  of 
letters  could  at  that  time  aspire  to,  he  did  not  neglect 
the  department  which  had  so  long  been  confided  to  his 
charge.  His  ardour,  in  respect  to  every  thing  that 
concerned  the  cabinet  of  medals,  remained  unabated 
and  unaltered  through  life,  and  he  now  found  means 
to  have  bis  nephew,  Barthelemy  Conr^y,  associated 
with  him  in  his  labours.  This  grand  collection  had  re- 
ceived a  considerable  increase,  and  been  embellished 
with  a  number  of  fine  specimens  since  it  was  confided 
to  his  care*  To  enrich  it  still  more,  he  carried  on  a 
correspondence,  not  only  with  the  various  provinces  of 
France,  but  also  with  all  parts  of  Europe. 

In  the  mean  time,  the  health  of  the  learned  medal- 
list declined  daily,  and,  in  1792,  his  strength  began 
to  fail  him.  Towards  the  beginning  of  the  next  yeat 
he  became  Subject  to  fainting  fits,  which  deprived  him 
of  the  exercise  of  his  fiiculties  for  several  hours  toge« 
then  Being  naturally  calm  and  courageous,  he  did 
not  appear,  however,  to  be  in  the  least  afilected  by  these 
accidents,  but  his  friends  considered  them  as  symptoms 
of  a  speedy  dissolution* 

He  was  now  seventy-eight  years  of  age,  sixty  of 
which  had  been  spent  in  literary  toils,  when  an  event 
occurred,  calculated  to  excite  the  most  bitter  indigna-^ 
tion.  On  the  30th  August,  1 793,  this  feeble  old  man 
was  denounced  as  an  aristocrat,  and  his  nephew  and  se« 
veral  other  young  men  employed  about  the  library  were 
included  in  the  supposed  guilt.  Tbe  accusation  pro- 
ceeded from  a  person  of  the  name  of  Duby,  a  clerk  in 
the  library,  and  was  conveyed  in  a  letter  written  by 
him  to  a  person  of  the  name  of  Chretien,  a  pastry- 
cook, who  happened  to  be  a  member  of  the  section, 
before  which  it  was  first  read,  and  then  transmitted  to 
the  municipality.  It  ought  not  to  be  omitted  here 
that  Duby  did  not  know  Chretien,  or  Chretien  Duby, 
and  that  Barthelemy  was  not  acquainted  with  either  of 
them  ! 

A  warrant  was  immediately  issued  against  the  sup- 
posed culprits,  and  this  was  signified  by  the  offioers  of 
justice  to  the  Abb^,  who  happened  to  be  at  Madame  de 
CboiseuPs,  on  the  morning  of  the  2d  of  September.  On"^ 
this  he  instantly  arose,  and,  without  discovering  any 
symptoms  of  fear,  took  his  leave  of  that  lady,  and  was 
conducted  to  the  Magdelonettes,  where  he  found  his 
nephew  Cour^y.  Such,  however,  was  the  respect  paid 
to  his  virtue  and  his  talents,  even  within  the  walls  of 
a  prison,  that,  on  entering  the  gate,  he  was  received 
with  every  expression  of  regard  by  the  inhabitants  of 
this  dreary  mansion,  and  the  gaoler,  whose  name  was 
Vanbertrand,  paid  the  utmost  attention  to  him.  He 
was  accordingly  lodged  in  a  little  apartment  along  with 
his  relation,  and  in  tbe  course  of  that  evening  he  re- 
ceived a  visit  from  Madame  de  Choiseul,  who  had  ta- 
ken care  to  intimate  tbe  event  to  the  government*.  No 
sooner  was  the  committee  informed  that  the  khh€  Bar- 
thelemy had  been  included  in  tbe  order  that^was  meant 
only  to  extend  to  some  of  the  subalterns  employed  in 
tbe  library,  than  orders  were  instantly  issued  for  bis  re' 
lease,  and  we  are  assured  by  his  friend  the  duke  de  Ni- 
vernois,  that  the  clerks  in  the  public  offices  displayed 
the  utmost  zeal  in  forwarding  tbe  necessary  papers  for  h\A 
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Bardide-  beratiofi :  accordingly  at  eleven  o^clook  at  night  be 
was  awaked  from  hU  sleep,  and  conducted  to  the  houiie 
of  his  fair  friend. 

JB^at  the  attention  of  the  goyevoment  did  not  slop 
here  ^  for  in  a  few  weeks  afterwards^  the  place  of  na- 
tional librarian  being  vacant  by  the  death  of  Carra,  and 
the  resignation  of  Chamfort,  who  had  held  it  JQintly,  it 
was  offered  to  the  Abb6|  wvth  the  moat  flattering  mat ks 
of  attention.  His  age  and  infirihities,  however,  af- 
forded but  too  good  a  pretext  for  his  refusal; 

In  1794  his  approaching  dissolfUion  was  apparent  to 
«very  one  but  hio^selfy  for  his  fainting  fits  became 
longer  and  more  frequent ;  bowever,  as  be  did  not  re- 
tain any  remembrance  of  them,  be  occupied  his  time 
as  usual ;  in  other  wordsy  he  devoted  aU  his  hours  to 
friendship  and  literature. 

He  had  now  reached  the  80th  year  of,  a  life  which 
had  been  entirely  spent  in  a  laborious  and  incessant  ap- 
plication to  study,  which  had  secretly  weakened  the 
springs  of  existence.  The  rigour  of  the  winter  of  i795ff 
against  which  he  had  adopted  no  precautions,  is  suppo- 
sed to  have  hastened  the  catastrophe  >  this  did  not  oc- 
cur, however,  until  the  springs 

On  the  25th  of  April  he  dined  with  Madame  de 
Choiseul.  In  the  course  of  the  night  he  became  so 
weak  that  he  was  nnable  to  ring  his  bell }  and  in  the 
morning,  when  his  servant  entered,  he  was  found  with 
hiB  feet  in  the  bed  and  his  head  on  the  floor,  entirely 
deprived  of  sensation.  After  being  replaced,  his  re- 
collection returned,  but  he  grew  gradually  worse,  and 
he  was  carried  off  without  experiencing  any  pain, 
April  30.  1 795. 

He  retained  full  possession  of  all  his  senses  until  the 
very  last  moment.  At  one  o^dock  he  read  Horace  as 
if  nothing  extraordinary  had  occurred  ;  but  his  hands 
turning  cold,  in  consequence  of  the  approach  of  death, 
became  nnable  to  support  the  book,  which  fell  to  the 
ground.  His  head  sSon  after  was  seen  to  incline  on 
one  side,  he  appeared  to  sleep,  and  it  was  believed  by 
his  nephew  and  his  attendants  that  this  was  really  the 
case  ^  but  it  was  soon  discovered  that  bis  respiration 
had  ceased,  and  that  this  learned  man  was  no  more ! 

Thus  died,  without  any  of  the  usual  struggles  that 
accompany  death,  John  James  Barthelemy,  one  of  the 
greatest  ornaments  of  his  age,  regretted  by  all  his  re- 
lations as  if  he  had  been  their  common  father,  whose 
life  presented  an  example,  and  whose  works  form  a 
model  for  litera^  men.  In  person  he  was  above  the 
middle  size,  and,  if  we  are  to  give  rredit  to  his  ad- 
mirers, his  countenance  displayed  an  air  of  antiquity 
wonderfully  correspondent  to  his  studies.  His  bust, 
carved  by  the  chisuei  of  Houdon,  is  allowed  to  bb  a 
masterpiece  of  art,  and  that  able  sculptor  has  con- 
trived to  infuse  into  the  physiognomy  a  mixture  of  the 
mildness,  simplicity,  good-nature,  and  grandeur,  so  vi- 
sible in  the  original. 

BARTHE2,  Paul  Joseph,  an  eminent  French 
physician.     See  Supplement. 

BARTHIUS,  Caspar,  a  very  learned  and  copi- 
oos  writer,  bom  at  Custrin  in  Brandenburg,  the  24d 
of  June  1576.  Mr  Baillet  has  inserted  him  in  his  En^ 
Jans  Celebres ;  where  he  tells  us,  that  at  1 2  years  of 
age  he  translated  David's  Psalms  into  Latin  verse  of 
every  measure,  and  published  several  Latin  poems. 
Upon  the  death  of  his  father  (who  was  professor  of  civil 
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law  at  Francfort,  coonaellor  to  the  ele<^tor  of  Branden-  Bu^ 
■burg,  and  bis  chancellor  at  Custrin),  *be  was  sent  to  fivtbofi 
Goftha,  then  to  Fiaenach,  and  ai^rwards,  according  to 
custom,  went  through  all  the  different  universities  in 
Germany.  When  he  had  finished  his  studies,  he  tra* 
veiled  into  Italy,  France,  Spain,  and  England.  Ho 
studied  ike  modem  aa  well\  as  ancient  kinguagea,  and 
his  tnmslations  from  the  Spamish  and  French  show  that 
he  was  not  content  with  a  superficial  knowledge.  Upon 
his  return  to  Germany,  he  took  up  his  residence  at 
Leipsic^  where  he  led  a  retired  life,  his  passion  fi>r  stu- 
dy having  made  him  renounce  all  sort  of  employment 
He  wrote  a  vast  munber  of  books ;  the  principal  of 
whioh  are,  l.  His  Adversaria^  a  large  volume  in  folio; 
the  secoad  and  third  volumes  of  which  he  left  in  roano- 
script.  2-  A  TransUtion  of  ^neas  Gazseos.  3.  A 
large  volume  of  Notes  upon  Claudian,  in  4to.  4.  TiiRe 
large  volumes  upon  Statins  ^  &c«  He  died  at  Leipsic, 
in  1658,  aged  71. 

BARTHOLINUS  Caspar,  a  learned  physician  and 
anatomist  in  the  17th  centnry,  was  born  at  Malmoe, 
a  town  in  the  province  of  Schonen,  which  then  be- 
longed to  Denmark.  At  three  years  of  age  he  had 
such  a  quick  capacity,  that  in  24  days  he  learned  to 
read  ;  and  in  his  13th  year  he  composed  Greek  and 
Latin  orations,  and  pronounced  them  in  public.  When 
he  was  about  1 8  he  went  to  the  university  of  Copenha* 
gen,  and  afterwards  studied  at  Rostock  and  'Wirteni- 
berg.  He  next  set  out  upon  his  travels ;  during  which 
he  neglected  no  opportunity  of  improving  himself  at 
the  different  universities  to  which  he  came,  and  every* 
where  receiving  marks  of  respect.  He  was  in  1613 
chosen  professor  of  physic  in  that  university,  which  he 
enjoyed  1 1  years  ^  when,  falling  into  a  dangerous  ill* 
ness,  he  made  a  vow,  that  if  it  should  please  God  to 
restore  him,  he  would  solely  apply  himself  to  the  stodv 
of  divinity.  He  recovered,  and  kept  his  word  ;  and 
soon  after  obtained  the  professorship  of  divinity,  and 
the  canonry  of  Roschild.  He  died  on  the  13th  of 
Jidy  1629,  ^^^^^  having  written  several  small  works 
chiefly  on  metaphysics,  logic,  and  rhetoric. 

Bartholikos,  Thonkas^  a  celebrated  physician,  son 
of  the  former,  was  born  at  Copenhagen  in  1616.  Af- 
ter studying  some  years  in  his  own  country,  he  in  1637 
went  to  Leyden,  where  he  studied  physic  during  three 
years.  He  then  travelled  into  France  ^  and  resided  ' 
two  years  at  Paris  and  Montpelier,  in  order  to  improve 
himself  under  the  famous  physicians  of  those  universities. 
Afterwards  going  to  Italy,  he  continued  three  years 
at  Padua  ;  and  at  length  went  to  Basil,  where  he  ob- 
tained  the  degree  of  doctor  of  philosophy.  Soon  aftrr, 
he  returned  to  Copenhagen  \  where  in  1647  ^^  ^^ 
appointed  professor  of  the  mathematics  \  and  next  year 
was  nominated  to  the  anatomical  chair,  an  employment 
better  suited  to  bis  genius  and  inclination  ^  which  be 
discharged  with  great  assiduity  for  13  years,  and  di8«. 
tinguiflhed  himself  by  making  Sffveral  discoveries  witb^ 
respect  to  the  lacteal  veins  and  lymphatic  vessels.  His 
close  application,  however,  having  rendered  his  con- 
stitution very  infirm,  he,  in  1661,  resigned  his  chair  f 
bat  the  king  of  Denmark  allowed  biro  the  title  of 
honorary  professor.  He  now  retired  to  a  little  estate  be 
had  purchased  at  Hagested,  near  Copenhagen,  where 
he  hoped  to  have  spent  the  remainder  of  his  days  la 
peaoe  and  tiaoc[uillity :  but  his  house  being  burnt  in 
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I.  t$60f  liu  library,  with  »il  his  books  and  mraoscripts, 
was  destroyed.  In  consideration  of  this  loss  the  king 
appointed  him  his  physician  with  a  handsone  salary, 
^  and  exompted  liis  land  from  all  taxes ;  the  univenity  of 
m^  Copenhagen  also  appointed  him  their  librarian  ^  and, 
in  167J,  the  king  did  him  the  honour  to  give  him  a 
seat  in  the  grand  council  of  Denmark.  He  wrote, 
I .  Analomia  Caspari  Bartholini  Parentis^  novss  Obser» 
ffationibus  pritnum  locupleiata^  8vo.  2.  De  Monstris  in 
Natura  et  Medicina^  4to.  3.  De  Armillis  Veterum^pra* 
sertimDanorum^  S<^hedion^  8vo)  and  several  other  works. 
This  great  man  died  on  the  4th  of  Deeember  1680. 

St  BARTHOLOMEVV's  day,  a  festival  of  the 
Christian  church,  celebrated  on  the  24th  of  Augnst. 
St  Bartholomew  was  one  of  the  twelve  apostles  \  and 
ia  esteemed  to  be  the  same  as  Nathanael,  ob«  of  the 
first  disciples  that  came  to  Christ. 

It  IS  thought  this  apostle  travelled  as  far  as  India,- 
to  propagate  the  gospel ;  for  £usebiu8  relates,  that  a , 
famous  philosopher  and  Christian,  named  Panitmnue^. 
desiring  to  imiUite  the  apostolical  zeal  in  propagating^ 
the  faith,  and  travelling  for  that  purpose  as  far  as  In- 
dia, found  there,  among  those  who  yet  retained  the 
knowledge  of  Christ,  the  gospel  of  St  Matthew,  writ- 
ten, as  the  tradition  asserts,  by  St  Bartholomew,  one 
of  the  twelve  apostles,  when  be  preached,  the  gospel  in 
that  country.  From  thence  he  returned'  to  the  more 
northern  and  western  parts  of  Asia,. and  preached  to  the 
people  of  Hierapolis  \  then  in  Lycaonia^  and  lastly  at 
Albania,  a  city  upon  the  Caspian  sea,  where  his  en- 
deavours to  reclaim  the  people  from  idolatry  were 
crowned  with  martyrdom,  he  being  (according  to  some 
writers)  flayed  alive,  and  crucified  with  his  head  down- 
awards.— -There  is  mention  made  of  a  Gospel  of  St  Bar- 
tholomew, in  the  preface  to  Oriffen^s  Homilies  on  St 
Lnke,  and  in  the  preface  to  St  Jerome's  Commentary- 
on  St  Matthew :  but  it  is  generally  looked  npon  as 
spurious,  and  is  placed  by  Pope  Gelasias  among  the 
appcrypbal  books. 

Bartholomew,  St^  one  of  the  Caribbee  islands, 
belonging  to  the  Frenqh^  but  ceded  by  tbem  to  Sweden 
in  1785.  It  is  about  24  miles  in  compass,  and  has  a' 
good  haven.     W.  Long.  62.  15.  N.  Lat.  1%,  i6. 

BABTHOLOMITES,  a  religious  order  founded 
at  Genoa  in  the  year  1307  \  but  the  monks  leading 
very  irregular  lives,  the  order  was  suppressed  by  Pope 
Innocent  A.  in  1650,  and  their  eflfects  were  confisca- 
ted. In  the  chnreb  of  the  monastery  of  this  order  at 
Genoa  is  preserved  the  image  which  it  is  pretended 
Christ  sent  to  King  Abgarus.    See  Abgarus. 

BABTOLOCCI,  Julius,  a  learned  monk,  and 
professor  of  Hebrew  at  Bome,  was  bom  at  Celeno,  in 
1613  ;  and  distinguished  himself  by  writing  an  ex* 
cellent  Hebrew  and  Latin  catalogue  of  the  Hebrew 
writws  and  writings,  in  4  vols  folio,  a  continnation  of 
which  was  performed  by  la^Mmati  his  disciple.  H^ 
died  in  1687. 

BABTOLOMEO,  Frakcisco,  a  celebrated  pain*, 
tev,  bom  at  Savigaano,  a  village.  10  miles  from  Flo- 
rence, in  the  yeac  1469,  was  the  disoiple  of  Cosimo 
Besselliv  but  was  much  mora  beholden  to  the  works  of 
Leonardo  da  Vinci  for  his  extraoitlinary  skill  in  paint- 
ings He  was  well  versed  in  the  fundamentals  of  design; 
Raphael,  after  qdittiag*  the  school  of  Pemgino,  ap^ 
pli^  to  this  Blaster  I  and  under  biflU'  stodied  the  ndet 


of  penp0Otife,  with  the  art  of  managing  and  uniting  Bartslo- 
his  colours.  In  the  year  1500,  he  turned  Dominican 
friar  \  and  some  time  ai*ter  was  sent  by  his  superiors  to 
the  convent  of  St  Martin,  in  Florence.  He  painted 
both  portraits  and  histories  \  bat  his  scrupulous  con- 
science would  hardly  ever  siiflfer  him  to  draw  naked  fi- 
gures, tlioogh  nobody  understood  them  better.  He 
^ied  in  151 7,  aged  40. 

BARTON,  a  town  of  Linoolnshire,  seated  on  the 
river  Humber,  where  there  is  a  considerable  ferry  to 
pass  over  into  Yorkshire.  Population  2204  in  loll. 
W.  Long.  o.  10.  N.  Lat.  53.  40. 

BARTSIA,  Painted  Cup*    See  Botany  Index. 

BABUCH,  THE  Prophect  of,  one  of  the  apocry« 
phal  books,  subjoined  to  the  canon  of  the  Old  Testa- 
ment. Baruch  was  the  son  of  Neriah,  who  was  the  dis-; 
ciple  and  amanuensis  of  the  prophet  Jeremiah.  It  has 
been  reckoned  part  of  Jereroiah^s  prophecy,  and  is.  oft- 
en cited  by  the  ancient  fathers  as  such.  Josephustells 
us,  Baruch  was  descended  of  a  noble  family  \  and  it  is 
said  in  the  book  itself,  that  he  wrote  this  prophecy  at 
Babylon  ^  but  at  what  time  is  uncertain.  It  is  difficult 
to  determine  in  what  language  this  prophecy  was  ori- 
ginally written.  There  are  extant  three  copies  of  it ; 
one  in  Greek,  the  other  two  in  Syriac  y  but  which  of 
these,  or  whether  any  one  of  them,  be  the  original,  is 
unceitatnt 

BARULES,  in  church  history,  certain  heretics, 
who  held,  that  the  Son  of  God  had  only  a  phantom  of 
a  body^  that  souls  we  A  created  before  the  world,  and 
that  they  lived  all  at  one  time. 

BARUTH,  an  ancient  town  of  Turkey,  in  Syria, 
with  a  Christian  church  of  the  Nestorian  persuasion. 
It  is  situated  in  a  fine  fertile  soil,  but  is  inconsiderable 
now  to  what  it  was  formerly.  £•  Long.  34.-  40.  N« 
Lat.  33.  io. 

Bakuth,  an  Indian  measure,  containing  17  gantans: 
It  ought  to  weigh  about  three  pounds  and  a  half  En- 
glish avoirdupois. 

BAilYTONU]^,  in  the  Greek  grammar,  denotes 
a  verb,  which  having  no  accent  marked  on  the  last  inrU. 
lable,  a  grave  accent  is  to  be  understood.  In  Italial^ 
music,  baryioha  answers  to  our  couimon  pitch  of  bass. 

BAS  CHEVALIER.    See  Bachelor. 

BAS'Relief    See  BdSSO'IieUevo. 

Bas,  James  Philip  le^  a  modem  French  engrayer^ 
by  whom  we  have  some  excellent  prints.  His  great 
force  seems  to  lie  in  landscapes  and  small  figures,  which 
be  executed  in  a  superior  nuuiner.  Hii  style  of  en*^ 
graving  is  extremely  neat }  but  yet  he  proves  the  free- 
dom of  the  etching,  and  harmonizes  the  whole  with 
the  graver  and  dry  point.  We  have  also  a  variety  of 
pretty  vignettes  by  this  artist.  He  flourished  about 
the^  middle  of  the  present  centnry ;  hnt  we  have  no 
accouBl  of  the  time  of  his  birth  or  death. 

BASALTES,  (from  basai,   « iron,»»  or  0't^»^^,}fMmJ,d^ 
dUigenter  examino)^  in  Natural  Hutory^  a  heavy,  hard  fivatioa, 
stone,  chiefly  black  or  green,  consisting  of  prisinatio&te. 
crystals,  the  number  of  whose  sides  b  uno^rtain.    The 
English  miners  calf  it  cockle  i  the  German  schoerlm    Its  ' 
specific  gravity  li  to  that  of  water  as  3000  or  upwards 
to  1000.      It  frequently  contains  iron:  and  consists 
either  of  particles  of  an  indeterminate  figure,  or .  of  a 
sparry,  striated,  or  fibrous  texture.     It  has  a  flinty 
hardness,  is  insoluble  by  acids,  and  is  fusible  by  fire., 
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Bualtei.  The  foUowiog  is  ao  Analysis  of  some  basaltes  hj  Mr 
Bergman }  and  as  the  resemblance  of  it  to  lava  will  bo 
frequently  mentioned  in  the  succeeding  part  of  tbis  ar* 
ticlei  we  shall  here  contrast  this  analysis  with  that  of 
lava  by  the  same  author. 


Lava  from  8ta  Venere,  ^tna,  contains,  in  zoo  psrts,  Jkn^ 


Compara- 
tivt  analy 

siloriMMl< 

'tetand 

kVA. 


Lava,  100  parts  contains 


Basaltesi  zoo  parts  con- 
tains 

'Siliceous  earth  50 

Argillaceous  Z5 

Calcareous  8 

Magnesia  2 

Iron  25 

Dr  Kennedyi  an  ingenions  chemist,  analyxed  seve- 
ral species  of  basalt,  wfainstone,  and  lava,  of  which  the 
following  are  the  results. 


Siliceous  earth 
Argillaceous 
CalcareoQS 
Iron 


49 

35 

4 
12 


Edm,  voL 
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Basalt  from  StaflSi  contains,  in  100  parts, 

Silex 

Argil 

Oxydofiron 

Lime 

Moisture  and  other  volatile  matter 

Soda,  about 

Muriatic  acid,  abont 


z6 

9 
5 

4 

99 


Whinstone  of  Salisbury  rock  near  Edinburgh  oontabs, 

in  100  parts, 

SUex 

Argil 

Oxyd  of  iron 

Lima  .  •  • 

Bfoisture  and  other  volatile  matter 

Soda,  about 

Muriatic  acid,  about 


Whittstone  from  Caltoahill  near  Edinburgh  contains, 

in  zoo  parts, 

Silex  ^  .  .  . 

Argil  -  - 

Oxyd  of  iron    ... 

Carbonate  of  lime 

Moisture  and  other  volatile  matter 

Soda, about 

Muriatic  acid,  about 


18.5 
Z6.7J 

3 
i 

4 

z 


Silex 
Argil 

Oxjd  of  iron 
Lime 

Soda,  about 
Muriatic  acid,  about 


50-75 

17-5 
Z4.25 

zo 

4 
z 

97-5 


98.25 

Lava  from  Catania,  Mount  ^ttia,  contains,  in  zoo 

parts, 

Silez        -  •  '  •  5Z 

Argil  -  -  zp 

Oxyd  of  iron        -  .  14.J 

Lime        •  •  •  g,e 

Soda,  about  •  4 

Miriatac  acid,  ri>oat        •  •         i 


99 


The  most  remarkable  property  of  this  substance  is 
its  figure,  being  never  found  in  strata,  like  other  mar- 
bles, but  always  standing  up  in  the  form  of  regular 
angular  columns,  composed  of  a  number  of  joints,  one 
placed  upon,  and  nicely  fitted  to  another,  as  if  formed 
by  the  hands  of  a  skilful  workman.  See  Plate 
LXXXV.  fig.  15. 

K  BasalttfS  was  originally  found  in  columns  in  Ethio-  BNthoi 
pia,    and  fragments  of  it   in  the  river  Tmolus,  andwbot 
some  other  places.     We  now  have  it  frequently,  both^**'* 
in  columns  and  small  pieces,  in  Spain,  Russia,  Foland, 
near  Dresden,  and  in  Silesia  j  but  the  noblest  store  in 
« the  world  seems  to  be  that  odled  the  Giant*s  Cause- 
way in  Ireland  and  Stafia,  one  of  the  western  isles  of 
Scotland*.     Great  quantities  of  basaltes  are  likewsBeaScs 
found  in  the  neighbourhood  of  Mount  iEtna  in  Sicily,  <3Miff 
of  Hecla-  in  Iceland,  and  of  the  volcano  in  the  island  ^^T?! 
of  Bourbon.    These  are  the  only  three  active  volcanoes      ^'^ 
in  whose  neighbourhood  it  is  to  be  met  with ;  but  it 
is  also  found  in  the  extinguished  volcanoes  in  Italy, 
though  not  in  the  neighbourhood  of  Vesuvius. 

In  Ireland  the  basaltes  rises  far  up  the  country,  mnsoftbi 
into  the  sea,  crosses  at  the  bottom,  and  rises  again  onGMBt*! 
the    opposite  land.      lu  Staffa  the  whole  end  of  thefrggg 
island  is  supported  by  natural  ranges  of  pillars,  mostly  ^^^ 
above  50  feet  high,   standing  in  natural  colonnades, 
according  as  the  bays  and  points  of  laud  have  formed 
themselves,  upon  a  firm  basis  of  solid  unformed  rock. 
Above  these,  the  stratum,'  which  reaches  to  the  soil  ur 
surface  of  the  island,  varies  in  thickness,  as  the  island 
itself  is  formed  into  hills  or  valleys,  each  hill,  which 
hangs  over  the  valleys  below,  forming  an  ample  pedi- 
ment.     Some  of  these,  above  60  feet  in  thickness  from 
the  base  to  the  point,  are  formed  by  the  sloping  of  the 
hill  on  each  side,  almost  into  the  shape  of  those  used  in 
architecture. 

The  pillars  of  the  Giant's  Causeway  have  been  very 
particularly  described  and  examined.  The  most  ae* 
curate  account  of  them  is  to  be  met  with  in  a  work  en- 
titled, **  Letters  concerning  the  northern  coast  of  the 
count?  of  Antrim  ;'*  from  which  the  following  particn* 
lars  relative  to  the  present  subject  are  extracted.  , 

V'l,  The  pillars  of  the  Causeway  are  small,  not  very  Ptttkahr 
much  exceeding  z  foot  in  breadth  and  30  in  length  yettm  ^ 
sharply  defined,  neat  in  their  articulation,  vrith  oon-^1^ 
cave  or  convex  terminations  to  each  point     In  many 
of  the  capes  and  hills  they  are  of  a  larger  size ;  morejp|g|| 
imperfect  and  irregular  in  their  figure  and  articulation,  lxZXYL 
having  often  flat  terminations   to  their  joints.     At%^t* 
Fairhead  they  are  of  a  gigantic  magnitude,  sometiflMS 
exceeding  5  feet  Tn  breadth  and  zoo  in  length  ;  often- 
times  apparently  destitute  of  joints  altogether.  Through 
many  parts  of  the  countrv,  this  species  of  stone  is  en* 
tirely  rude  and  unformed,  separating  in  loose  blocks  $. 
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Itet.  in  which  stAte,  it  resembles  the  stone  known  in  Sweden 
^^^  bj  the  name  of  trappe^ 

■*  2.  The  pillars  of  tbe  Giant^s  Causeway  stand  on 
the  level  of  the  beach*;  from  whence  they  may  be  tra- 
ced through  all  degrees  of  elevation  to  the  summit  of 
the  highest  grounds  in  the  neighbourhood. 

*'  3.  At  the  Canseway,  and  in  most  ether  places, 
they  stand  perpendicular  to  the  horizon.  In  some  of 
the  capes,  and  paiticularly  near  Ushet  harbooFy  in  the 
tsie  of  Bagherry,  they  He  in  an  oblique  position.  At 
Dooo  point  in  the  same  island,  and  along  the  Baiintoy 
shore,  they  form  a  variety  of  regular  curves. 

**  4.  The  stone  is  black,  close,  and  uniform  \  the 
varieties  of  colour  are  blue,  reddish,  and  gray  \  and  of 
1^1  kinds  of  grain,  from  extreme  fineness  to  the  coarse 
granulated  appearance  of  a  stone  which  resembles  im* 
perfect  granite,  abounding  in  crystals  of  schorl,  chiefly 
black,  though  sometimes  of  various  colours. 

**  5,  Though  the  stone  of  the  Giaot*s  Causeway  be 
in  general  compact  and  homogeneous  \  yet  it  is  re- 
markable, that  the  upper  joint  of  each  pillar,  where  it 
can  be  ascertained  with  any  certainty,  is  always  rude- 
ly formed  and  cellular.  The  gross  pillars  also  in  the 
capes  and  mountaius  frequently  abound  in  these  air- 
holes through  all  their  parts,  which  sometimes  contain 
fine  clay,  and  other  apparently  foreign  bodies :  and  the 
irregular  basaltes  beginning  where  the  pillars  cease,  or 
lying  over  them.  Is  in  general  extremely  honey-comb- 
ed \  containing  in  its  cells  crystals  of  zeolite,  little 
morsels  of  fine  brown  clay,  sometimes  very  pure  steatite^ 
and  in  a  few  instances  bits  of  agate, 
gg^  of  Sir  Joseph  Banks  observes,  that  the  bending  pillars 
ia  of  Stafla  differ  considerably  from  those  of  the  Giant's 
Causeway.  In  Staffa  they  lie  down  on  their  sides, 
each  forming  the  segment  of  a  circle;  and  in  one- 
place,  a  small  mass  of  them  very  much  resembles  the 
ribs  of  a  ship.  Those  of  the  Giant's  Causeway  which- 
lie  saw,  ran  along  the  face  of  a  high  cliff,  bent  strangely 
in  the  middle,  as  if  unable,  at  their  first  formation, 
while  in  a  soft  state,  to  support  the  mass  of  incumbent 
natter* 
I  of  The  rocks  of  the  Cyclops,  in  the  neighbourhood  of 
r^IVjEtna,  exhibit  very  magnificent  basaltic  pillars.  A 
^^  general  view  of  them  is  given  on  Plate  LXXXVI.  fig. 
2.  where  a,  6,  r,  are  the  three  prindpal  rocks  >  «  is 
the  extremity  of  an  island,  one  half  of  which  is  compo- 
sed of  lava,  on  a  base  of  basaltes,  of  no  uncommon  na* 
ture ;  above  which  there  is  a  crust  of  pozzolaoa,  com- 
bined with  a  certain  white  calcareous  matter,  which  is 
piretty  hard  and  compact^  and  which,  as  it  is  compo- 
sed by  the  action  of  the  air,  appears  like  a  piece  of 
knotty  porous  wood.  That  rock,  at  some  former  pe- 
riod, became  so  hard  as  to  split  \  and  tbe  clefts  were 
then  filled  up  with  a  very  hard  and  porous  matter  like 
seorise.  This  matter  afterwards  acquiring^  new  hard- 
ness, also  split,  leaving  large  interstices,  which  in  their 
torn  have  been  filled  up  with  a  species  of  compound 
yellow  matter.  l*he  island  was  formerly  inhabited  \ 
and  there  still  remains  a  flight  of  steps  leading  from  the 
shore  to  the  ruins  of  some  houses  which  appear  to  have 
hctn.  bewn  in  the  rock. 

Tbe  rock  h  has  the  straightest  and  most  reffular  co- 
Jomns  of  any.  It  is  represented  distinctiv  m  Plate 
IiXXXYJI.  fig.  I,  and  likewise  a  general  view. of  c 
Md  d^,  with  the  foot  of  ^tna  leading  to  Catanea. 


These  basaltic  columns,  at  first  view,  seem  to  resemble  fiatahet. 
those  of  the  Giant's  Causf^way,  and  others  commonly  ^  v  ■  ' 
met  with :  but  on  a  nearer  inspection,  we  find  a  re- 
markable difference  ^  being  assembled  in  groups  of 
five  or  six  about  one,  which  serves  as  their  common 
centre.  They  are  of  various  sizes  and  forms  \  some 
square,  others  hexagonal,  beptagooal,  or  octagonal. 
One  half  of  this  rock  is  composed  of  perpendicular  co- 
lumns \  the  other  of  another  species  of  basaltes  disposed 
in  inclined,  and  almost  rectilinear,  layers.  These  are 
in  contact  with  the  columns,  and  are  as  closely  oon- 
nected  with  them  as  they  are  with  one  another;  The 
layers  are  longer  at  the  base  than  towards  the  top  of 
the  rock.  It  is  further  to  be  remarked,  that  most  of 
these  layers  are  subdivided  as  they  rise  upwards ;  80< 
that  towards  these  upper  extremities,  one  layer  presents 
to  the  eye  sometimes  one,  sometimes  two,  and  some- 
times three,  divisions.  The  fragments  of  basaltes  ta- 
ken off  from  these  layers  are  of  a  rhomboidal  figure, 
because  tbe  layers  break  obliquely. 

These  layers,  though  inclined  towards  the  base,  be- 
come almost  perpendicular  towards  the  upper  part  of 
the  rock,  where  they  appear  united  in  a  point,  .and* 
overtop  most  of  the  visible  and  elevated  parts  of  the 
prismatic  columns.  These  columns  terminate  in  such 
a  manner  as  to  form  a  kind  of  staircase.  They  appear 
even  to  rise  under  a  species  of  clay  with  which  they  are 
covered  at  one  extremity,  till  they  reunite  themselves 
with  the  point  which  is  formed  by  the  most  elevated 
parts  of  the  layers  of  basaltes  beside  them. 

This  extraneous  matter  with  which  these  columns 
are  covered,  and  of  which  the  summit  of  this  pyramid* 
consists,  appears  to  be  of  the  same  species  with  the 
former,  composing  the  upper  part  of  the  island  already 
described. 

The  basaltes  of  that  island  has  one  particularity,  viz. 
that  it  is  full  of  small  crystals  of  about  tbe  size  of 
peas.  These  appear  no  less  beautiful  than  rock-crystal ; 
but  they  are  much  softer,  and  yield  even  to  the  action 
of  the  air.  We  see  here  large  fragments  of  basaltes 
which  were  formerly  full  of  crystals,  but  destroyed  by 
time.  They  are  now'  not  unlike  a  sponge,  from  the 
great  number  of  holes  which  appear  all  over  their  sur- 
face. Those  pieces  of  basaltes  which  contain*  most  of 
these  crystals  are  not  se  bard  as  those  which  contain 
fewer  of  them.  g 

The  promontoiy  of  Castel  d^Iaci,  whioh  terminates  Basaltes  om< 
the  basis  of  iEtna,  is  almost  entirely  composed  of  ha-  the  pro- 
saltes,  but  of  a  kind  very  different  from  the  former.   It  ^^^^ 
consists  of  a  great  number  of  cylinders,  from  the  ^i^'^facTdltr 
meter  of  six  inches  to  that  of  twenty  feet.     Some,  of ,,;y|bed. 
these  are  solid,  others  hollow  like  cannon :  some  ex- 
tended in'  layers,  others  similar  to  carrots  of  tobacco 
consisting  of  a  unmber  of  pieces  squeezed  together. 
Some  of  these  cylinders  are  straight,  others  curved  into 
a  variety  of  forms.     Some  look  Tike  globes  enclosed  in 
tbe  rocks }  and  in  the  fractures  of  these  globes  we  per- 
ceive the  strata  of  which  they  are  composed. 

Fig.  2.  represents  the  basalts  at  the  foot  of  this 
promontory  on  the  south  side.  The  little  mounts  in- 
to which  it  appears  to  be  collected,  are  sometimes  on- 
ly one  French  foot  in  diameter,  sometimes  six.  They 
are  composed  of- small  prisms  or  needles,  or  of  cubic 
trapezoids,  and  consist  of  a  matter  distinguished  by  the* 
name  of  dtrt^i  lava.    It  is  made  up  of  pozzolana,  con- 
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QMHlteft.  lolidated  by  a  certain  liqaid,  which,  wfailft  it  ha«  com- 
*  »  *f  municated  solidity  to  the  pozzolana,  haii  at  the  same 
time  suffered  that  substance  to  shrink  considerably,  in 
such  a  manner  as  to  leave  large  chinks  between  the 
pieces  of  basal tes,  which  are  thu%  formed  by  the  opera- 
tion of  the  liquid  on  the  pozzolana.  It  appears  also 
/  to  have  insinuated  itself  into  the  clay  with  which  the 
promontory  is  covered :  which  is  become  hard  in  its 
turn,  and  which  has  also  split  into  chinks  that  appear 
to  contain  a  kind  of  hard  matter. 

These  descriptions  and  figures  wil\  serte  to  give  an 
idea  of  the  appearance  of  the  basaltes,  which  is  now 
generally  accounted  a  kind  of  marble.    Wallerios  cion* 
siders  it  as  a  species  of  the  corneous  or  horn-rock }  and 
Cronstedt  enumerates  it  among  those  substances  which 
Bftssltet     he  calls  garnet  eartht.     The  largest  block  of  this  ston^ 
nied  in  dif.that  ever  was  seen,  was  placed  according  to  Pliny,  by 
fcrciit  an-   Vespasian  in  the  temple  of  Peace.     It  represented  the 
^^     'figure  of  Nilus,  with  x6  children  playing  about  it,  de- 
noting as  many  cubits  of  the  rise  of  the  river*     The 
statue  of  Memnon,  in  the  temple  of  Serapis  at  Thebes, 
which  sounded  at  the  rising  of  the  sun,  4iras  also  made 
of  the  same  material,  if  we  may  believe  this  author. 
Most  of  the  Egyptian  figures  are  likewise  made  of  ba* 
saltes.     Some  of  the  ancients  call  it  lapis  Lydius^  from 
Lydia,  ^here  it  seems  it  was  formerly  found  in  great- 
est abundance.    The  moderns  denominate  it  the  touch' 

10  Mtone^  as  being  osed  for  the  trial  of  gold  and  silver. 
Sabgtaocei  Various  sul^tances  are  found  intermixed  with  basal- 
™"|^  ^^l^'^tes  \  of  which  Mr  Hamilton,  in  the  letters  above-men- 
tioned, enumerates  the  following*:  z.  Extensive  layers 
of  red  ochre, .  varying  in  all  degrees  from  a  dull  fer- 
ruginous colour  to  a  bright  red,  answering  very  well 
for  coarse  painting,  a.  Veins  of  iron  ore,  sometimes 
very  rich,  commonly  of  a  very  brown  or  reddish  cast, 
at  other  times  of  a  blue  colour.  3.  Steatites,  gene- 
rally of  a  greenish  soapy  appearapce,  more  rarely  of  a 
pure  white,  and  raising  an  imperfect  saponaceous  froth 
when  agitated  with  water.  4.  21eolite,  of  a  bright 
mnd  pure  white  coloor ;  in  masses,  varying  in  weight 
from  a  grain  to  a  pound  >  generally  disposed  in  cavities 
of  the  cellular  basaltes  j  often  affecting  a  crystallization, 
in  which  the  fibres  proceed  as  rays  from  a  centre ;  and 
in  some  instances  have  a  beautiful  spangled  appearance, 
resembling  that  of  thistle-down.  The  most  remarkable 
property  of  this  substance  is,  that  with  any  of  the  mi- 
neral acids,  but  especially  with  that  of  nitre,  it  fomt 
a  gelatinous  mi|:ture  in  the  coarse  of  a  few  hours. 
5*  Peperino  stone,  a  friable  matrix  of  indurated  day 
and  iron,  studded  with  little  bits  of.  zeolite  or  other 
substances  ;  and  which  is  often  of  a  reddish  burnt  co- 
lour. 6.  Pumice-stone  of  a  black  colour,  containing 
iron,  not  entirely  dephlogisticated,  but  still  acting  on 

11  the  magnetical  needle. 

Of  the  na-  These  substances  are  met  with  among  the  basaltes 
tm  of  ba.  of  ibe  Giant's  Causeway  in  L-eland.  In  other  places 
^  itf  attendants  may  perhaps  vary  according  to  circnm-  - 
IfrHamfl-^^nces.  The  basaltes  itself  has  been  considered  by 
toa*i  stau  some  aa  a  crystallization  from  water  j  but  others  sti«- 
ofthe  ar-  nnously  maintain  that  it  is  only  a  species  of  lava,  and 
I^JI^II^Il^  in  defence  of  these  opinions  very  considerable  disputed 
ii.     ^^  have  been  carried  on.    The  following  is  a  stato  of  the 

argomenU  on  both  sides  from  Mr  SUmilton's  treatise 

already  mentioned. 


^      In  support  of  the  volcanic  origin  of  tho  basaltes  it  Budink 
has  been  argued, 

1.  That  it  agrees  almost  entirely  with  lava  in  its  ele- 
mentary principles,  in  its  grain,  the  species  of  the  fo- 
reign bodies  it  includes,  and  all  the  diversities  of  its 
texture. 

2.  The  iron  of  the  basaltes  is  found  to  be  in  a  me- 
tallic state,  capable  of  acting  on  the  magnetical  needle, 
which  is  also  the  case  with  that  found  in  compact 
lava. 

3.  The  basaltes  is  fusible  ppr  h  i  a  property  which 
it  has  in  cquimon  with  lavas. 

4.  The  basaltes  is  a  foreign  substance  soperindnoed 
on  the  original  liipestone-soil  of  the  coootry,  in  a  stato 
of  softness  capable  of  allowing  the  flints  to  penetrate 
considerably  within  its  lower  surface* 

5.  Those  extensive  beds  of  red  ochre  which  abound 
among  our  basaltes  are  supposed  to  be  an  iron  earth  re- 
duced to  that  state  by  the  powerful  action  of  heat  j  for 
such  a  change  may  be  produced  on  iron  in  onr  coal- 
men furnaces,  provided  there  be  a  sufficient  afflux  of 
fresh  air  \  and  the  basaltes  itself,  in  such  circumstances, 
is  easily  reducible  to  an  impure  ochre*  This  is  also 
found  to  take  place  in  the  living  volcanoes,  particidar- 
ly  within  their  craters  \  and  is  therefore  supposed  to  af- 
ford a  presumptive  argument  of  the  action  of  fire  in 
the  neighbourhood  of  basaltes. 

6*  Though  zeolite  is  not  yet  proved  to  be  the  actual 
production  of  a  volcano,  yet  its  presence  is  always  sop- 
posed  to  give  countenance  to  this  hypothesis  \  because 
zeolite  is  found  in  countries  whe^e  the  action  of  sub- 
terraneous fire  is  still  visible,  and  where  there  is  reason 
to  believe  that  the  whole  soil  has  been  ravaged  by  thai 
principle.  Thus  it  abounds  in  Iceland,  where  the 
flames  of  Hecla  yet  continue  to  blaze  \  and  io  the  isle 
of  Bourbon,  where  there  is  still  a  volcano  in  force. 
It  is  therefore  supposed  to  arise  from  the  decomposition 
of  the  products  of  a  volcano,  where  the  fires  have  been 
long  extincL 

7*  Crystals  of  schorl  appear  in  great  plenty  among 
many  kinds  of  our  basaltes  \  and  these,  though  not  ab- 
solutely limited  to  volcanic  countries,  yet  being  found 
in  great  abundance  among  the  Italian  lavas,  in  circnn^ 
stances  exactly  corresponding  to  those  of  onr  baaaltss^ 
are  thought  to  supply  a  good  probable  argument  in  the 
present  case* 

8.  The  peperino  stone  is  thought  to  be  undoubted*? 
ly  of  a  volcanic  origin.  I^  has  frequently  the  bnmt 
and  spongy  appearancp  of  many  of  the  volcanic  pro- 
ducts \  and  that  of  the  Giant's  Causeway  agrees  exact- 
ly with  the  peperino  of  Iceland  and  Bourbon* 

9.  Puzzolane  earth  is  met  with  among  the  basaltes 
of  France  \  and  there  is  very  little  reason  to  doubt  that 
our  basalteSf  if  pulverized,  would  agree  with  it  in  every 
respect  \  that  is,  it  would  produce  a  fine  sharp  powder, 
containing  the  same  elementary  parts,  and  probably 
agreeing  with  it  in  its  valuable  nses  as  a  cement.  This 
earth  is  ahK>  found  in.  the  Canary  idands,  which  are 
thought  to  have  other  marks  of  fire  ^  it  it  met  with 
in  all  the  volcanized  parts  of  Italy,  and  is  never  fm^ 
excepting  where  there  are  other  evident  maxki  of 
fire. 

zo.  Pomioe-stone  is  universally. allowed,  to  be  prodn-i. 
eed  by  fire,  and  indeed  bears  the  wnemhlance  of  a  cia- 
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tM.  def  80  ot)Tidns1y,  that  onif  must  be  instantly  convinced 
■■^^  of  ita  original.     This  is  also  found  among  the  basaltes 
of  Ireland. 

XI.  There  are  three  living  volcanoes,  within  whose 
neighboorfaood  the  basaltes  and  most  of  its  usual  at* 
tendant  fossils  have  been  observed,  viz.  JEtnsL  in  Sicily, 
Heel  a  in  Iceland,  and  the  island  of  fiourboi^  on  the 
coast  of  Africa.     To  which  it  may  be  added,  that  it 
is  found  throughout  all'  the  volcanized  parts  of  Italy, 
though  not  anywhere  immediately  in  the  neighbour* 
hood  of  Vesuvius.     Sir  William  Hamilton,  however, 
informs  us,  that  in  the  year  1779  ^®  **  picked  up  some 
fragments  of  large  and  regular  crystals  of  close-grained 
lava  or  basalt ;  the  diameter  of  which,  when  the  prisms 
are  complete,  might  have  been  eight  or  nine  inches.^* 
He  observes,  that  Vesuvius  does  not  exhibit  any  lavas 
regularly  crystallized, .  and  forming  what  are  called 
Giants  Causeways^  except  a  lava  that  ran  into  the  sea, 
near  Torre  del  Gracco,  in  the  year  1631,  which  has  a 
small  degree  of  such  an  appearance.    As  the  fragments 
of  basaltes  which  he  found  on  this  mountain,  however, 
had  been  evidently  thrown  out  of  the  crater  in  their 
proper  form,  he  puts  the  question,  "  May  not  lavas 
be  more  ready  to  crystallize  within  the  bowels  of  a  vol- 
cano than  after  their  emission  ?  And  niay  not  many 
of  the  Giants  Causeways  already  discovered  be  the  nu* 
clei  of  volcanic  mountains,  whose  lighter  and  less  solid 
parts  may  have  been  worn  away  by  the  hand  of  time  ?'* 
Mr  Faujas*de  St  ¥oni  gives  an  example  of  basalt  co- 
himns  placed  deep  within  the  crater  of  an  extinguished 
volcano. 

1 2«  It  is  well  ascertained  by  experience,  that  there 
are  vast  beds  of  pyrites  dispersed  through  the  interior 
parts  of  the  earth  at  all  depths  ;  and  it  is  also  a  certain 
fact,   that   this   compound  substance  may  be  decom- 
pounded by  the  accidental  effusion  of  water,  in  such  a 
manner  as  to  become  hot,  and  at  last  to  burn  with  great 
fury.     This  accession  of  pyrites  is  by  many  supposed 
to  be  the  true  origin  of  the  volcanic  fire  ;  and  an  ar- 
gument for  this  is,  that  the  present  volcanoes  do  pour 
forth  great  quantities  of  the  component  parts  of  py* 
rites,  particularly  sulphur,  iron,  and  day.   Now,  among 
the  superinduced  substances  of  the  county  of  Antrim, 
and  the  same  may  probably  be  said  of  every  other  ba* 
Baltic  country,  it  is  certain  that  the  quantity  of  iron 
and  clay  diffused  through  almost  every  spectes  of  fos* 
sil,  amounts  to  more  than  one  half  of  the  whole  mate- 
rial ;  so  that  two  of  the  principal  elements  of  the  py- 
rites are  still  found  there,  reduced  in  many  instances 
to  a  slag  or  scoriai^    The  third  principle/  viz.  the  sul- 
phur, cannot  be  expected  to  remain  ;  because  sulphur 
is  totally  consumed  by  combustion ;  and  what  mights 
perhaps  escape  and  be  sublimed  would  no  doubt  have 
since  perished  by  decomposition,  in  co^nsequence  of  be- 
ing exposed  to  the  air. 
DC-      13.  Another  argument,  which  to  Sir  William  Ha- 
~    roilton  appears  very  convincing,  is,  that  glass  some- 
times takes  on  the  appearance  of  prisms,  or  crystalli- 
»     Zfs  in  cooling.     He  received  some  specimens  of  this 
kind  from  Mr  Parker  of  Fleet-street,  who  informed 
him  that  a  quantity  of  his  glass  had  been  rendered  un- 
serviceable by  taking  such  a  form.      Some  of  these 
were  in  laminae,  which  may  be  easily  separated,  and 
others  resemble  basaltic  columns  in  miniature,  having 
If  gular  faces.     "  Many  of  the  rocks  of  lava  ia  tb« 
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island  of  Pttnza  (says  he)  are,  with  respect  to  their  Baialtei. 
configurations,   strikingly  like   the  specimens  of  Mr ' 
Parker^s  glass  above  mentioned  ;  none  being  very  re- 
gularly formed  basaltes,  but  all  having  a  tendency  to- 
wards it.     Mr  Parker  could  not  account  for  the  acci- 
dent that  occasioned  his  glass  to  take  the  basaltic  form} 
but  I  have  remarked,  both  in  Naples  and  Sicily,  that 
such  lavas  as  have  run  into  the  sea  are  either  formed 
into  regular  basaltes,  or  have  a  great  tendency  towards  7^\""" 
such  a  form.     The  lavas  of  Mount  ^tna,  which  nin  li'!^'JI*t2J^^ 
into  the  sea  near  Jaci,  are  perfect  basaltes ;  and  a  la^dcaey  to  . 
va  that  ran  into  the  sea  from  Vesuvius,  near  Torre  del  ma  into 
GrsBco  in  163 1,  has  an  evident  tendency  to  the  basal- l>*>*l^et. 
tic  form.*'  ,5 

In  opposition  to  these  arguments  it  is  urged,  that  InAfguaent*^ 
many  of  the  countries  where   basaltes   most  abound,  in  opposi* 
there  are  none  of  the  characteristics  of  volcanic  moun-^  to  tha 
tains.     They  assert,  therefore,  that  the  basaltes  is  Afj^^^fj. 
fossil,  very  extensively  spread  over  the  surface  of  the 
earth ;  and  that,  where  it  is  found  in  the  neighbour- 
hood of  volcanic  mountains,  we  ought  to  suppose  these 
to  be  accidentally  raised  on  a  basaltic  soil  rather  than 
to  have  created  it.     But  the  advocates  for  the  volca*' 
nic  system  are  not  much  embarrassed  with  this  argQ-       ,.. 
ment.      According  to  them,  the  basaltes  has  been  Amwcfcdk!. 
formed  under  tbe  earth  itself,,  and  within  the  bowels 
of  these  very  mountains^  where  it  could  never  bavs 
been  exposed  to  view  until,  by  length  of  time  or  some 
violent  shock  of  nature,  the  incumbent  mass  must  have 
undergone  a  very  considerable  alteration,  such  as  should 
go  near  to  destroy  every  exterior  volcanic  feature.    lo 
support  of  this  it  may  also  be  observed,  that  the  pro- 
montories of  Antrim  do  bear  evident  marks  of  soma 
very  violent  convulsion,  which  has  left  them  in  their 
present  situation  j  and  that  the  island  of  Bagherry,  and^i 
some  of  the  Western  isles  of  Scotland,  do  really  appear, 
like  the  surviving  fragments  of  a  countfy,  great  part 
of  which  might  have  been  buried  in  the  ocean.     It  ia- 
further  added,  that  thoiigh  the  exterior  volcanic  cha- 
racter be  in  a  great  measure  lost  in  the  basaltic  conn- 
tries  ;  yet  this  negative  evidence  can  be  of  little  weight,  . 
when   we  consider,  thats  the  few  instances  where  the 
features  have  been  presetved  afford  a  sufficient  answer 
to  this  objection.     Thus  the  Montague  de  la  Coupe  ia> 
France  still  bears  the  marks  of  its  having  been  former- 
ly a  volcano:  and  this  niuuntain  is  observed  to  stand; 
on  a  base  of  basaltic  pillars,  not  disposed  in  the  tumul-s- 
tuary  heap  into  which  they  must  have  been  thrown  by. 
the  furious  action  of  a  volcanic  eruption,  tearing  up- 
the  natural  soil  of  the  country ;  but  arranged  in  all' 
the  regularity  of  a  Giant^s  Causeway,  such  as  might  be 
snpposed  to  result  from  the  crystallization  of  a  bed  of ' 
melted  lava,  where  rest  and  a  gradual  refrigeration  con-  - 
tribttted  to  render  the  phenomenon  as  perfect  as  pos-- 
sible.  19- 

To  these  arguments  stated  by  Mr  Hamilton  we  shall  Wr  Witu 
add  another  from  MrFerber:  viz.  That  at  ^^e^>«n«^,tfrSn^ 
be  went  from  Rome  to  Ostia  they  were  paving  the  road^j^  erjHmim-, 
with  a  species  of  black  lava.     In  some  of  the  broken  found  in 
pieces  he  observed  little  empty  holes,  of  the  bigness  of  black 
a  walnut,  incrusted  all  around  their  sides  by  white  or 
amethystine,  semipellucid,  pointed,  or  truncated  pyra- 
midal crystallizations,   entirely  resembling  the  agate 
nodules  or   geodes,    which   are   comntonly  filled  with  ^ 
quartz  crystallizations. .  There  was.  no  crack  or  £dsure  • 
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in  the  amhteDt  compact  lava ;  the  crystal  sberls  were 
pretty  bard,  and  might  rather  be  called  quartz.  Some 
fine  brownish  dust  lay  in  the  rest  of  the  boles,  as  im- 
palpable and  light  as  ashes.  He  tells  as  also,  that  in 
the  greatest  part  of  the  Padoan,  Veronese,  and  Vicen- 
tine  lavas,  we  meet  with  an  infinite  quantity  of  white 
polygonal  sberl  crystallizations,  whose  figure  is  as  re* 
gular,  and  still  more  polygonal,  than  the  basaltes. 

These  may  be  considered  as  the  principal  argnmeats 
in  favour  of  the  volcanic  theory  of  basaltes.  On  tbe 
other  hand,  the  late  celebrated  Mr  Bergman  expresses 
himself  to  the  following  purpose. 

'*  Ten  vears  ago  it  was  a  general  opinion,  that  the 
surface  ot  the  earth,  together  with  the  mountains,  bad 
been  produced  by  moisture.  It  is  true  that  some  de- 
clared fire  to  be  tbe  first  original  cause,  but  the  greater 
number  paid  little  attention  to  this  opinion.  Now, 
on  tbe  contrary,  the  opinion  that  subterraneous  fire  had 
been  the  principal  agent  gains  ground  daily  ^  and  eve- 
ry thing  is  supposed  to  have  been  melted,  even  to  the 
granite.  It  is  not  improbable,  that  both  the  fire  and 
water  have  contributed  their  share  in  this  operation  y 
though  in  such  a  proportion,  that  the  force  of  the  for- 
filer  extends  much  farther  than  the  latter  j  and,  on  the 
contrary,  that  tbe  fire  has  only  worked  in  some  parts 
of  tbe  surface  of  tbe  earth.  It  cannot  be  doubted  that 
there  has  been  some  connection  betwixt  tbe  basaltic 
pillars  and  subterraneous  fire-)  as  they  are  found  in 
places  where  the  marks  of  fire  are  yet  visible  >  and  as 
they  are  even  found  mixed  with  lava,  tophus,  and 
other  substances  produced  by  fire. 

**  As  far  as  we  know,  nature  makes  use  of  three 
methods  to  produce  regular  forms  in  the  mineral  king- 
dom. I.  That  of  crystallisation  or  precipitation  > 
2.  The  crusting  or  settling  of  the  external  surface  of  a 
liquid  mass  while  it  is  cooling ;  and,  3.  The  bursting 
of  a  moist  substance  while  it  is  drying. 

*'  The  first  method  is  the  most  common  ^  but  to  all 
appearance,  nature  has  not  made  use  of  it  in  tbe  pre- 
sent case.  Crystals  are  seldom  or  never  found  in  any 
quantity  running  in  the  same  direction  ;  but  either  in- 
clining from  one  another,  or,  what  is  still  more  com- 
mon, placed  towards  one  another  in  sloping  directions. 
They  are  also  generally  separated  a  little  from  one  ano- 
ther when  they  are  regular.  The  nature  of  the  thing 
requires  this,  because  tbe  several  particles  of  which  the 
crystals  are  composed  must  have  the  liberty  of  obeying 
that  power  which  affects  their  constitution.  The  ba- 
saltic columns,  on  tbe  contrary,  whose  height  is  fre* 
quently  from  30  to  40  feet,  are  placed  parallel  to  one 
another  in  considerable  numbers,  and  so  close  together 
that  the  point  of  a  knife  can  hardly  be  introduced  be- 
tween them.  Besides,  in  most  places,  each  pillar  is 
divided  into  several  parts  or  joints,  which  seem  to  be 
placed  on  one  another.  And  indeed  it  is  not  uncom- 
mon for  crystals  to  be  formed  above  one  another  in 
diflferent  layers,  while  the  solvent  has  been  visibly  di- 
rainishctfl  at  diOerent  times  :  but  then  tbe  upper  ci*y- 
stals  never  fit  so  exactly  upon  one  another  as  to  pro- 
duce connected  prisms  of  the  «ame  length  or  depth  in 
all  the  strata  taken  together  ^  but  each  stratum,  sepa- 
rately taken,  produces  its  own  crystals. 

**  Precipitation,  both  in  the  wet  and  dry  way,  re- 
quires that  the  pai tides  should  be  free  enough  to  ar- 
range themselves  in  a  certain  order  ^  and  as  this  is  not 
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practicable  in  a  large  melted  mass,  no  crystallitatioos  BaMba. 
appear,  excepting  on  its  surface  or  in  its  cavities.  Add ' 
to  this,  that  the  basaltes  in  a  fresh  fracture  do  not  show 
a  plain  smooth  surface  under  the  microscope  }  but  ap* 
pear  sometimes  like  grains  of  different  magnitude,  and 
at  other  times  resemble  fine  rays  running  in  different 
directions,  which  does  not  correspond  with  the  inter- 
nal structure  of  crystals. 

**  Hence  the  opinion  of  basaltes  being  formed  by 
crystallization  either  in  the  wet  or  dry  method  most 
become  less  probable  ^  but  it  must  not  be  omitted,  that 
the  spars  exhibit  a  kind  of  crystallisation,  which  at 
first  sight  resembles  a  heap  of  basaltes,  but  upon  a  clo- 
ser examination  a  venr  great  difference  is  to  be  found. 
The  form  of  the  spar  is  everywhere  alike,  but  tbe  ba- 
saltes differ  from  one  another  in  sixe  and  the  number 
of  their  sides.  Tbe  former,  when  broken,  consists  of 
many  small  unequal  cubes ;  bttt  the  basalt  does  not  se- 
parate in  regular  parts,  &c%  &c. 

**  Nature^  second  method  of  producing  regular  forma 
IS  that  of  crusting  the  outer  surface  of  a  melted  mass. 
By  a  sudden  refrigeration,  nature,  to  effect  this  por- 

fose,  makes  use  of  polyhedrous  and  irregular  forms, 
f  we  suppose  a  considerable  bed  which  is  made  fluid 
by  fire,  and  spread  over  a  plain,  it  evidently  appears, 
that  the  surface  must  first  of  all  lose  the  degree  of  beat 
requisite  for  melting,  and  begin  to  congeal.  But  the 
cold  requisite  for  this  purpose  likewise  contracts  the 
uppermost  congealed  stratum  into  a  narrower  space ; 
and  consequently  causes  it  to  separate  from  the  remain- 
ing liquid  mass,  as  the  side  exposed  to  the  air  is  alrea- 
dy too  stiff*  to  give  way.  In  this  manner  a  stratum  is 
produced,  running  in  a  parallel  direction  with  tbe 
whole  mass }  others  are  still  produced  by  the  same 
cause  in  proportion  as  the  refrigeration  penetrates  deep- 
Hence  we  may  very  plainly  see  how  a  bed  may 
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be  divided  into  strata.  In  the  same  manner  the  refri- 
geration advances  on  the  sides  ;  which  consequently 
divides  tbe  strata  into  polyhedrous  pillars,  which  can 
hardly  ever  be  exactly  square,  as  the  strongest  refrige- 
ration in  tbe  inner  parts  of  the  mass  advances  almost 
in  a  diagonal  line  from  the  comers.  If  we  add  to  this, 
that  a  large  mass  cannot  be  equal  through  its  composi- 
tion, nor  everywhere  liquid  in  the  same  degree,  it  will 
be  easy  to  discover  the  cause  of  several  irregularities. 
If  tbe  depth  of  the  bed  be  very  considerable  in  propor- 
tion to  its  breadth,  prismatic  pillars  without  cross  divi- 
sions will  be  formed  at  least  lengthwise  from  the  up- 
permost surface  downwards. 

*^  The  third  way  is  perfectly  similar  to  the  prece-* 
ding  in  its  effect  j  but  it  is  different  from  it  by  tbe 
mass  being  soaked  in  water,  and  by  the  bursting  of  it 
asunder,  being  the  effect  of  the  contraction  while  it  is 
drying.  If  we  suppose  such  a  bed  to  be  spread  over  a 
level  space,  the  drying  advances  in  the  same  manner 
as  the  refrigeration  in  the  former  case.  This  separa- 
tion into  strata  properly  happens  when  a  considerable 
quantity  of  clay  enters  into  the  whole  composition,  be- 
cause the  clay  decreases  more  than  any  other  kind  of 
earth  in  drying.  ^i 

**  It   is   most   probable,   therefore,  that  the  pillars  How  tke 
have  been  produced  out  of  the  basaltic  substance  while baialtei 
it  was  yet  soft,  or  at  least  not  too  hard  to  be  ®®ft^°^*^J^!l?^ 
by  exhalations.     If  we  therefore  suppose  a  bed  to  l^^-gi^itfto 
spread  over  a  place  where  a  volcano  begins  to  work,i]iiit]ie«rj 
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it  18  evident  that  a  great  quantity  of  the  water  always 
'^■^  present  on  such  occasions  must  he  driven  upwards  in 
exhalations  or  vapours  ;  which,  it  is  well  kuown,  pos. 
•ess  a  penetrating  softening  power,  by  means  of  which 
they  produce  their  first  effect :  but  when  they  are  in- 
creased to  a  sufficient  quantity,  they  force  this  tough 
moist  substance  upwards :  which  then  gradually  faHs, 
and  during  this  time  bursts  in  the  manner  above  de- 
^        scribed. 

UM  for  ^*  The  reasons  for  this  supposition  are  as  follows  i 
*^  I.  We  do  not  find  the  internal  substance  of  the  basaltes 
'^^ melted  or  vitrified  ;  which,  however,  so6n  happens  by 
fusion  ;  and  for  which  only  a  very  small  degree  of  fire 
is  requisite.  It  is  of  consequence  very  hard  to  explain 
how  this  substance  could  have  been  so  fluid  that  no 
traces  of  bobbles  appear  in  it ;  and  yet,  when  broken, 
seem  dull  and  uneven.  Lava  is  seldom  vitrified  with- 
in ;  but  the  greater  number  of  bubbles  and  pores  which 
are  found  in  the  whole  mass,  are  more  than  sufficient 
proofs,  that  it  has  not  been  perfectly  melted  to  its 
smallest  partii,  but  has  only  been  brought  to  be  near 
fluid.  Secondly,  the  basaltes  so  much  resemble  the 
finer  trapp,  both  in  their  grain  and  original  composi- 
tion, that  they  can  hardly  be  distinguished  in  small 
fragments.*' 

Mr  Kirwan  is  of  opinion,  that  the  basaltes  owe  their 
^^  origin  both  to  fire  and  water :  they  seem  to  have  been 
at  first  a  lava  ;  but  this,  while  immersed  iu  water,  was 
so  diffused  or  dissolved  in  it  with  the  assistance  of  heat, 
as  to  crystallize  when  cold,  or  coalesce  into  regular 
forms.  That  basaltes  is  not  the  effect  of  mere  fusion 
be  concludes  from  comparing  its  form  with  its  texture. 
Its  form,  if  produced  by  fu(»ion,  ought  to  be  the  efi'ect  of 
having  flowed  very  thin  ^  but  in  that  case  its  texture 
should  be  glassy :  whereas  it  is  merely  earthy  and  de- 
void of  cavities.  Hence  we  may  understand  how  it 
comes  to  pass  that  lava  perfectly  vitrified,  and  even 
Water,  have  been  found  enclosed  in  basaltes. 
iMicrs  Mr  Houel,  in  his  Voyage  Pittoresifue^  is  at  consider- 
^  able  pains  to  account  fur  the  origin  of  the  different 
species  of  basaltes  he  met  with  in  the  neighbourhood 
of  JEtna.  **  Some  modem  writers  (says  he)  attribute 
the  configuration  of  the  basaltes  to  the  sudden  cooling 
of  the  lava,  in  consequence  of  the  effects  produced  up» 
on  it  by  the  coldness  of  sea-water,  when  it  reaches  the 
sea  in  a  state  of  fusion.  They  suppose  that  the  shocks 
which  it  then  receives,  is  the  Cause  of  those  different 
configurations  which  this  substance  assumes  \  the  most 
remarkable  of  which  ha%'e  been  already  mentionedb 
This  assertion,  however,  seems  to  be  ill  founded.  By 
considering  the  basaltic  rock,  the  first  of  the  Cyclops 
represented  in  the  plate,  we  find  that  the  pile  is  not  in 
its  original  state,  and  that  the  series  of  columns  is 
at  present  incomplete.  It  is  very  probable,  that  the 
species  of  clay  found  there,  and  which  is  extraneous  to 
the  basaltes,  has  by  some  means  taken  possession  of  its 
place ;  and  it  likewise  appears,  that  not  one  of  the  ba- 
saltes here  described  is  entire. 

**  It  seems,  incredible,  however,  that  a  mass  of  mat- 
ter reduced  by  fire  to  a  state  of  liquefaction,  and  flow- 
ing into  the  sea,  should  be  suddenly  changed  into  regu- 
lar figures  by  the  shock  of  coming  into  contact  with 
cold  water  \  and  that  all  the  figures  which  are  thus 
formed  should  be  disposed  in  tbe  same  manner  with 
regard  to  one  another.  For  if  ne  suppose  that  the 
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water  made  its  way  into  the  cavity  of  the  lava  at  the  fiaialtesi. 
instant  when  it  retreated  backwards,  then  might  the 
same  quantity  of  water  penetrate  into  the  most  remote 
parts  of  the  mass  \  and  by  that  means  prolong  the  ca- 
vity which  it  had  begun  to  form  when  it  first  entered 
the  mass.  The  water  then  being  lodged  within  this 
hnming  mass,  and  being  in  a  state  of  dilatation,  would 
have  expelled  whatever  opposed  it,  and  swelled  the 
whole  mass  in  such  a  manner  as  to  form  much  larger 
interstices  than  those  Which  appear  between  the  basaltic 
colunlns  \  since  these  are  everywhere  in  close  contact 
with  one  another.  Besides,  how  could  the  sudden  cool- 
ing of  the  lava  divide  the  upper  part  and  sides  of  such 
an  enormous  mass  as  exactly  as  if  they  had  been  cast  in 
a  monld  made  on  purpose  P 

"  It  remains  also  for  those  who  adopt  the  hypothesis 
in  question  to  explain  how  the  shock  occasioned  by  the 
cold  water  should  make  itself  felt  beyond  a  certain 
depth ;  since  the  very  first  moment  it  comes  into  con- 
tact with  the  liquid  lava,  it  most  cease  to  be  cold  ;  for 
the  lava  cannot  but  communicate  to  it  a  greater  de- 
gtee  of  heat  than  it  communicates  of  cold  in  return,  as 
the  water  is  more  easily  penetrable  by  the  burning  la- 
va than  the  mass  of  lava  by  the  surrounding  water* 
But  farther,  if  at  the  first  moment  after  the  lava  enters 
the  water  it  were  cooled  and  contracted,  the  water 
would  soon  prevent,  by  the  contraction  of  its  whole 
surface,  any  continuation  of  the  effect  which  it  had  first 
occasioned. 

*'  This  seems  to  be  the  great  difficulty :  for  how  is 
it  thus  possible  for  the  water  to  extend  its  influence  to 
the  centre  of  any  very  considerable  mass  ?  and  even 
supposing  it  to  act  at  the  centjr,  how  could  it  be 
able  to  fix  the  common  centre  of  all  the  different  co« 
lumns  \ 

*^  Let  us  next  consider  what  a  degree  of  ebullition 
roust  take  place  in  the  water  when  it  receives  such  a 
vast  quantity  of  lava  heated  not  only  more  intensely 
than  common  fire,  but  than  red-hot  iron  !  Though 
that  mass,  lOo  fathoms  in  diameter,  were  to  proceed 
from  the  bottom  of  tbe  sea  ^  or  though  it  were  immer- 
sed in  it,  the  degree  of  ebullition  would  still  be  the 
same ;  and  it  is  difficult  to  conceive  what  shock  can  be 
occasioned  by  a  cold  which  does  not  exist,  on  a  mass 
which  burns,  or  causes  to  boil,  whatever  comes  near 
it. 

*'  One  peculiarity  attending  the  basaltes  is,  that  it 
remains  fixed  in  the  recess  which  it  has  once  occupied* 
Another,  not  less  essential,  is  its  power  of  dividing  it-* 
self  in  the  midst  of  any  one  of  its  hardest  parts,  and  to 
form  two  distinct  pieces,  one  of  which  is  always  con- 
cave, and  the  other  convex  ;  a  division  which  seems 
the  most  singular  curiosity  of  the  whole. 

*'  A  third  peculiarity  might  still  be  found  in  tbe  in» 
terior  part  of  these  columns,  if  we  were  to  meet  with 
any  \Ji9X  had  suffered  more  by  tbe  lapse  of  time  than 
those  already  described  ;  but  it  is  impossible  for  all  this 
to  be  effected  by  water.  How  can  water,  which  is 
everywhere  the  same,  and  which  may  he  expected  al- 
ways to  produce  the  same  effects,  produce  such  a  va>>' 
riety  on  basaltes  by  mere  contact  ? 

"  The  cause  of  all  these  varieties,  therefore,  seems 
to  be  this,  that  these  lavas  are  originally  composed  of 
materials  extremely  different  in  their  natures,  and  from 
which  such  a  variety  of  effects  naturally  proceed.    The 
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^lualtes.  SMie  species  of!  matter,  when  aotuated  by  tj^e  same 
cause,  will  constaatly  prodace  tiie  same  effects*  This 
variety  of  effects  therefore  is  mucb.  less  owing  to  the. 
infloence  of  the  water,  than  to  the  variety  of  materif 
als  of  which  those  h^vas  are  composed  j  and  these  are 
combined  in  different  forms,  and  quantities,  according 
to  the  nature  and  quantity  of  the  various  materials 
which  have  been  reduced  by  the  volcano  to  a  state  of 
fusion. 

**  The  form  of  the  basaltes  therefore  proceeds  from 
two  causes.  One  of  tbem,.  viz.  the  cooling*,  belongs 
indifferently  to.  every  species,  independent  of  its  meet- 
ing with  water.  The  other  is  the  diversity  of  the  quan- 
tities and  of  the  materials  of  which  the  lava  is  compo- 
sed»  From  these  causes  alone  proceed  all  the  beauties 
and  varieties  which  are  beheld  with  admiration  in  this 
class  of  bodies.  These  take  place,  from  the  most  irre-' 
gular  fractures  in  the  lava,  to  those  which  display  the 
greatest  exactness  and  symmetry.  Every  new  erupted: 
lava  diflers  from,  those  which  preceded  it,  and  from 
those  which  will  follow.  In  the  various  principles  of 
these  lavas  we  must  seek  for  the  causes  cf  those  cavities 
discoverable  in  the  basaltes,  and  for  the  causes  which 
produce  those  basaltes,  at  the  time  when  the  matter  of 
which  it  is  composed  contracted  itself,  and  consolidat- 
ed all  its  parts.  In  the  act  of  condensatipn,  it  ap- 
peal to  have  formed  various  foci,  around  wbich  we 
may  distinguish  the  line  which  sets  bounds  to  the  power 
of  each  of  them  y  and  tbis  is  tbe  line  which  marks 
the  spaces  intervening  between  die  different  pieces : 
because  all  of  them  are  possessed  of  the  same  attiiuitive 
force.  The  first  emitted  by  the  lava,  at  the  time  the 
basaltes  is  formed,  produces  upon  it  the  same  effect 
that  is  produced  by  the  evaporation  of  the  aqueous 
moisture  from  those  bodies  wbere  water  forms  a  part 
of  the  original  constitution ;  which  bodies  harden  in 
proportion  as  they  become  dry,  by  reason  of  the  ap- 
proach of  their  constituent  parts  to  one  another.  The 
abstraction  of  fire  produces  the  same  effect  upon  ba* 
saltes,  by  suffering  its  component  parts  to  come  into 
closer  union. 

**  A  new  proof  of  this  theory  Is  dedncible  from  the 
form^of  the  basaltes  represented  Plate  LXXXVII. 
fig.  2«  The  inateratices  there  ure  pretty  numerous  y  be« 
cause  the  lava  being  of  that  species  denominated  dirty^ 
and  consisting  of  parts,  most  of  which  have  but  little 
solidity,  they  have  left  much  larger  spaces  between 
them  at  their  contraction.  From  this  want  of  solidity 
we  may  perceive  how  much  the  basaltic  mass  lost  of 
the  fire  by  which  it  was  dilated  while  in  a  state  of 
fusion. 

'*  The  void  spaces  left  by  tlie  contraction  of  the  ba- 
saltes,  are  filled  with  a  spongy  matter,  which  by  dry* 
iog  has  also  left  large  interstices, :  and  these  have  been 
filled  in  their  turn  with  a  kind  of  yellow  matter  si- 
milar to  that  which  covers  the  premontory  of  C|istel 
d^Iaci. 

•*  Whatever  variety  of  forms  we  meet  withciimong 
the  basaltes,  and  whatever  divisions  and  subdivjaions 
may  be  observable  among  these  varieties,  they  are 
owing,  1.  To  the  minuteness ;  2.  To  the  homogeneous 
nature ;  or,  3.  To  the  diversity  among  the  particles 
which  compose  the  basaltes.  Among  the  varieties  al- 
ready enumerated,  we  find  reddish,  earthy,  sofl  and 
porous  substances,  together  with  the  zeolite  crysUls. 
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We  see  othexp  extremely  bard  and  compact,  very  finely  g^^^ 
grained,  and  containing  likewise  schoerl  and  zeoiite  cry-       g 
stals.     OtheiiB  are  very  hard  and  dense,  wich  appear    But 
to  be  a  mixture  of  small  gray  and  white  bodies  ^  and  of  * 
each  of  these  colours  many  different  shades,  from  light 
to  darker,  containii^  also  zeolite  crystals*     Lastly,  we 
find  sonjuB  consisting  of  a  matter- siinilai  to  clay,  mixed 
with  round  black  sand. 

^*  It  may  be  objected,  that  the  late  eruptions  of 
^tna  affoi-d  no  basaltes,  nor  have  they  any  divisions 
similar  to  those  above  mentioned.  But  to  this  we  may 
reply,  that  if  they  afford  neither  such  basaltes,  nor 
such  regular  divisions,  the  reason  is,  that  neither  their 
quantity,  nor  the  ingredients  of  which  they  are  com- 
posed, are  such  as  are  necessary  for  the  production  of 
basaltes  :  and  for  a  proof  of  this  we  may  refer  to  lavas 
of  the  most  remote  antiquity,  which  have  no  more  re- 
semblance to  basaltes  than  those  that  are  more  mo* 
dern. - 

"  I^astly,  an  argument,  to  which  no  plaosible  reply 
can  be  made,  that  the  basaltes  are  not  lormed  by  sea*- 
wat^r,  is,  that  in  the  year  1669,  the  lava  of  Mount 
JEtna  ran  into  the  sea  for  two  leagues  and  a  half,  with* 
out  having  the  least  appearance  of  being  converted  into 
basaltes.'' 

BASAN,  or  Bashak,  in  Ancient  Geognq^htf^  a  ter- 
ritory beyond  Jordan,  mentioned  in  Scripture.  By 
JosephuSy  Eusebius,  and  Jerome,  it  is  called  BatanigQ. 
On  the  entering  of  tbe  Israelites  into  the  land  of  Ca- 
naan, the  whole  of  the  country  beyond  Jordan,  from 
that  of  the  Moabites,  or  Arabia,  as  far  as  Mount  Uer* 
mon  and  Lebanon,  was  divided  into  two  kingdoms, 
viz.  that  of  Sihen  king  of  the  Amorites,  and  of  Og 
king  of  Basan  or  Bcuhan  ;  the  former  to  the  south,  and 
the  latter  to  the  north.  The  kingdom  of  Sihon  ex- 
tended  from  the  river  Arnon  and  tbe  country  of  Moab, 
to  the  river  Jabbpk  ^  which  running  in  an  obb'que 
course  from  the  east,  was  at  the  same  time  the  boundary* 
of  the  Ammonites^  as  appears  from  Numb.  xxi.  24.  and 
DeuL  ii.  37*  and  iii.  16.  The  kingdom  of  Sihon  fell  to 
the  lot  of  tbe  Keubenites  and  Gadites,  and  Basan  to  the 
half-tribe  of  Manasseb.  To  this  was  annexed  a  part  of 
the  hilly  country  of  Gilead,  and  the  district  of  Argob  \ 
yet  so  that  Basan  continued  to  be  the.  principal  and 
greatest  part :  but,  after  the  Babylonish  captivity,  Ba- 
^san  was  subdivided  j  so  that  only  a  part  was  called  Ba^ 
tanea  or  Basan^  another  Ttxichonitts^  a  third  AutxautU 
or  liuraa^  and  some  part  also  GaaihmU$;  but  to  settle 
the  limits  of  each  of  these  parts  is  a  thing  now  impossi- 
ble.-—Bashan  was  a  country  famous  for  its  pastures  and 
breed  of  large  cattle. 

BASARTSCHIK,  a  considerable  town  of  Romania,, 
in  Turkey  in  Europe.  It  is  pretty  well  bnilt,  and  hatk 
clean  and  broad  streets  \  has  a  great  trade  \  and  issitiw 
ated  on  the  river  Meritz,  in  £.  Long.  24.  30.  N.  Lat. 
41.  49. 

BASARUCO,  in  commerce,  a  small  base  coin  in 
the  East  Indies,  being  made  only  of  very  bad  tin. 
There  are,  however,  two  sorts  of  this  coin,  a  good 
and  a  bad  \  the  bad  is  one-sixth  in  value  lower  than  the 
good. 

BASE,  in  Geometry^  the  lowest  side  of  the  perime- 
ter of  a  figure  :  Thus,  the  base  of  the  triangle  may  be 
said  of  any  of  its  sides,  but  more  properly  of  the  lowest, 
or  that  which  is  parallel  to  the  horizon.    In  xectang- 

led 


B    A    S 


I    443    ] 


B    A    S 


;m% 


ted  triangles,  tlie  base  is  properlj'  that  side  opposite  to 
the  rifrht  angle. 

Base  of  a  Soiid  Figure f  the  lowest 'side,  or  that  on 
which  it  Rtands. 

Base  of  a  Conic  Sertion^  a  right  h'ne  in  the  hyper- 
bola and  parabola,  arising  from  the  common  intersec- 
tion of  the  secant  plane  and  the  base  of  the  .cone. 

Base,  in  Architecture^  is  osed  for  miy  body  which 
bears  another,  hot  particularly  for  the  lower  part  of  a 
eolumn  and  pedestal.— -The  ancients,  in  the  early  times 
of  architecture,  used  iso  bases.  The  Doric  columns 
io  the  temple  of  Minerva  at  Athens  have  none,  but 
'Stand  immediately  upon  the  floor  of  the  porch.  Co- 
lumns came  afterwards  to  he  supported  on  square  pieces 
calhed  piintks^  and  after  that  on  pedestals.  When  we 
nee  a  column,  of  whatsoever  order,  on  a  pedestal,  the 
base  is  that  part  which  comes  between  the  top  of  tbto 
pedestal,  and  the  bottom  of  the  shaft  of  the  column } 
when  there  is  no  pedestal,  it  is  the  part  between  the 
bottom  of  the  column  and  the  pHnth  :  some  have  in- 
cluded the  plinth  Ieis  a  part  of  the  base  ^  but  it  is  pro- 
perty the  piece  on  which  the  base  stands,  as  the  column 
stands  upon  that.— >The  pedestal  also  has  its  base,  ms  well 
as  the  column,  and  the  pilaster.  The  base  of  columns 
is  differently  formed  in  the  different  orders ;  but  in  ge- 
neral it  is  composed  of  certain  spires  or  circles,  and 
was  thenoe  in  early  times  called  the  Bpire  of  a  column* 
These  circles  were  in  this  case  supposed  to  represent  the 
folds  i>f  a  sYtake  as  it  Kes  rolled  up ;  but  they  are  pro- 
perly the  representations  of  severallarger  and  smatlflr 
rings  or  circles  of  iron,  with  which  the  trunks  of  trees, 
which  were  the  ancient  columns,  were  surrounded  to 
prerent  their  bursting :  these  were  rude  and  irregnlar, 
but  the  sculptor  wbo  imitated  them  in  stone  fowd  tbe 
way  to  make  them  elegant. 

Base,  in  Fortification^  the  exterior  side  of  the  po- 
lygon, or  that  imaginary  line  which  is  drawn  from  the 
flanked  angle  of  a  bastion  to  the  angle  opposite  to  it. 

Base,  in  Gunnery^  the  least  sort  of  ordnance,  the 
diameter  of  whose  bore  is  i^  inch,  weight  200  pounds, 
length  4  feet,  load  5  pounds,  shot  ij- pound  weight, 
and  diameter  i|>  inch. 

Base,  in  Chemistry.    See  Basis. 

Base,  in  Law.  base  estate^  such  as  base  tenants 
have  in  their  hands.  Base  tenure^  the  holding  by  ville- 
nage,  or  other  customary  services  j  as  distinguished 
from  tbe  higher  tenures  in  capite^  or  by  military  ser- 
vice. Sasefee^  is  to  hold  in  fee  at  the  will  of  the  lord, 
as  distinguished  from  soccage  tenure.  Base  courts  any 
court  not  of  record. 

BASEDOW,  John  Bernard,  a  celebrated  Ger- 
man writer  upon  ethics  and  religion.  See  Supplement. 

BASELLA,  Climbing  Nightshade.  See  Bo- 
tany Inrfer* 

BASEMENT,  tn  Architecture.  See  AncHtTEc- 
ture. 

BASH  ADRIANS,  a  sect  of  Mahometans,  being  « 
branch  or  subdivision  of  the  Mbtazalites.  The  Basha- 
rians  are  those  who  maintain  the  tenets  of  Basbar  Ebn 


A  bashaw  is  made  with  the  solemnity  of  carrying  a  Bathaw^ 
flag  or  banner  before  him,  accompanied  with  music  and  B^ul* 
songs,  by  the  mirialem,  an  officer  on  purpose  for  the  in- 
vestiture of  bashaws.  Bashaw^  used  absolutely,  denotes 
tbe  prime  vizier ;  the  rest  of  tbe  denomination  being  di- 
stinguished by  the  addition  of  the  province,  city,  or  tbe 
like,  which  they  haVe  the  command  of ;  as  tbe  bashaw 
of  Egypt,  of  Palestine,  &c.  Tbe  bashaws  are  the  em- 
peror^s  sponges.  We  find  loud  complaints  among  Cbri* 
stians  of  their  avarice  and  extortion.  As  they  boy 
their  governments,  every  thing  is  venal  with  thenu 
They  live  in  their  governments  in  a  style  of  princely 
splendour  and  proRision.  When  glutted  with  wealth, 
the  emperor  frequently  makes  them  a  present  of  a.  bow- 
string, and  becomes  heir  to  all  their  spoils. 

BASIL,  St,  the  Great,  one  of  the  most  learned 
and  eloquent  doolors  of  the  church,  was  bom  at  Cse- 
sarea,  in  €*ppadocia,  about  the  year  328  ^  and  went 
to  finish  his  studies  at  Athens,  where  he  contracted  • 
strict  friendship  with  St  Gregory  Nazianzen.  He  re- 
turned to  bis  native  country  in  355,  where  he  taught 
rhetoric.  Some  time  after,  he  travelled  into  Syria,  £- 
gypt,  and  Liby<a,  to  visit  the  monasteries  of  these  coun- 
tries ;  and  the  monastic  life  so  much  suited  his  dispo- 
aitioo,  that  upon  his  return  home  he  resolved  to  follow 
it,  und  he  was  the  fit«t  inatitutor  thereof  in  Pontus  and 
-Cappadoeia.  His  reputatton  became  so  great,  tbat^ 
upon  the  death  of  Euaebius  bishop  of  Cassaiea,  in  370, 
he  was  chosen  bis  sucoessor.  It  was  with  some  diffi- 
culty that  he  accepted  of  this  dignity  ;  and  no  sooner 
was  he  ndsed  to  it,  than  the  emperor  Valens  began  to 
persecute  him  because  he  refused  to  embrace  the  doc^ 
trine  of  the  Arians.  Being  at  length  let  alone,  he  be*> 
gan  to  nse  bis  utmost  endeavours  to  bring  about  a  re- 
union betwixt  the  eastern  and  western  churches,  who 
were  then  much  divided  about  seme  points  of  faith,  and 
in  regard  to  Melefius  and  Paulinus  two  bishops  of  An- 
tiochia.  But  all  his  effbi>ts  were  ineffectual,  this  die* 
pute  not  being  terminated  till  nine  months  after  his 
death.  Basil  had  a  ahare  in  all  the  disputes  which  hap* 
pened  in  his  time  in  the  east  in  regard  to  the  doctrine 
of  the  church ;  and  died  the  first  of  January,  379.—* 
There  have  been  aeveral  editions  of  his  works  in  Greek 
and  Latin.  Tbe  best  is  that  of  Father  Gamier,  print- 
ed in  Greek  and  Latin,  in  three  volumes  folio.  St  Ba- 
siPs  style  ie  pure  and  elegant,  bis  expressions  are  grand 
and  sublime,  and  his  thoughts  noble  and  full  of  majesty. 
Erasmus  places  him  among  the  greateat  orators  of  anti- 
quity. 

Basil,  a  canton  of  Switzerland,  which  joined  the 
confederacy  in  150 1.  It  is  bounded  on  the  south  by 
the  canton  of  Solothum  \  on  the  north  by  part  of  tbe 
margravate  of  Baden  Doorlacb,  and  the  territory  of 
Rhemfeldeu)  on  the  east  by  Fricktbal  j  and  on  the  west 
by  part  of  SolothUm,  the  diocese  of  Basil,  and  tbe 
Sundgare }  being'  upwards  of  20  miles  in  length,  and 
about  18  in  breadth.  It  contains  270  square  English 
miles,  and  had  a  population  of  49,200  in  181 5.  It  is 
entirely  Protestant.    The  lower  parts  of  it  afford  com 


Motamer,  a  principal  man  among  the  MotazaKtes,  who  «nd  wine,  and  pasture  ;  but  the  mountains  are  barren, 

varied,  in  some  points,  from  the  general  tenets  of  this  -Here  are  many  medicaal  icings  and  baths,  and  the  air 

sect,  as  carrying  man^s  free  agency  to  a  great  length,  is  wholesome  and  temperate*  Both  meir  and  women  for 

and  even  to  tbe  m^ing  him  independent.  the  most  part  wear  the  French  dress ;  but  the  kmgo^re 

BASH  AW,  a  t'urkish  governor  of  a  ptofvince,  city,  ooknmonly  spdken  is  the  High  Dutch,  tboogh  the 

xn  other  district.  French  is  also  much  used.    The  government  is  aristo- 
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BmU  cratical ;  and  its  revenaes  arise  chieSy  from  seculariz- 
ed abbeySy  and  imposts  on  goods  carried  througli  the 
country,  to  and  from  France,  Italy,  and  Germany, 
fiestdes  the  military  establishment  of  the  city  of  Basil, 
there  are  two  provincial  regiroentS|  consisting  each  of 
ten  companies,  and  a  troop  of  drasoons.—- The,  places 
of  most  note  are  Basil  the  capital,  Wallenborg,  St  Ja- 
cob, Neue-Haus,  &c. 

Basil,  the*  capital  of  the  canton  of  that  name,  is 
the  largest  city  in  all  Switzerland,  and  contains  about 
15,000  inhabitants.  Its  environs  are  exceedingly  beau- 
tiful, consisting  of  a  fine  level  tract  of  fields  and  mea- 
dows. The  city  is  divided  into  two  parts  by  the  Rhine, 
over  which  there  is  a  handsome  bridge,  it  is  thought 
by  some  to  have  risen  on  the  ruins  of  the  old  Augusta 
Ivanracorum.  For  its  name  of  Basilia  it  is  indebted 
to  Julian  the  Apostate,  who  would  have  it  so  called  in 
honour  of  his  mother  Basilina.  It  is  fortified  with 
walls,  moats,  towers,  and  bastions,  and  contains  several 
churches,  besides  the  cathedral,  which  is  an  old  Gothic 
structure  \  a  commandery  of  the  order  of  St  John,  and 
another  of  the  Teutonic  order  j  a  public  granary  and 
arsenal ;  a  stately  townhouse,  in  which  is  au  exquisite 
piece  of  the  sufferings  of  Christ,  by  Holbein,  and  a 
statue  of  Munatius  rlancns,  a  Roman  general,  who 
about  50  years  before  Christ,  built  the  ancient  city  of 
Augusta  Rauracorum  \  an  university  which  was  found- 
ed in  1459,  and  has  a  curious  physic-garden,  library, 
and  museum  \  a  gymnasium  \  a  stately  palace,  belong- 
ing to  the  margrave  of  Baden -Donrlaoh }  besides  a 
chamber  of  curiosities,  several  hospitals,  &c.  In  the 
arsenal  is  shown  the  armour  in  which  Charles  the  Bald 
lost  his  life,  with  the  furniture  of  his  horse,  and  the 
kettle-drums  and  trumpets  of  his  army.  On  the  stair- 
case of  the  council -house,  is  a  picture  of  the  last  judge- 
ment, in  which,  though  drawn  before  the  Reformation, 
popes,  cardinals,  monks,  and  priests,  are  represented 
in  the  torments  of  hell.  Over-against  the  French 
church,  on  a  long  covered  wall,  is  painted  the  dance 
of  death  \  where  the  king  of  terrors  is  represented  as 
mixing  with  all  ranks  and  ages,  and  complimenting 
them,  in  German  verses,  on  their  arrival  at  the  grave. 
Si  Peter's  square,  planted  with  elm  and  lime  trees, 
makes  a  pleasant  walk  \  but  a  spot  regularly  planted 
with  trees,  close  by  the  river,  and  near  the  minster, 
makes  still  a  finer,  as  commanding  a  most  beautiful 
and  extensive  prospect.  The  celebrated  £rasmus  died 
^ere  in  1536,  in  the  70th  year  of  his  age,  and  was 
buried  in  the  great  church.  He  left  his  library  and 
cabinet  of  rarities  to  one  Amberbach,  a  learned  lawyer 
of  this  city,  of  whose  heirs  they  were  purchased  by  the 
university.  Besides  this  cabinet,  there  are  several 
other  curious  private  ones.  The  clocks  of  this  city  go 
an  hour  faster  than  elsewhere,  except  at  Constance  *,  a 
circumstance  which  some  ascribe  to  the  famous  coun- 
cils held  there,  when  it  was  thought  the  best  expedient 
to  bring  the  fathers  early  to  the  assembly,  for  the 
4uicker  despatch  of  business  \  but  others  say,  that,  in 
Basil,  it  Was  owing  to  an  assault  being  defeated  by  that 
npieans.  About  400  years  ago,  accordibg  to  the  storyt 
the  city  was  threatened  with  an  assault  by  surprise. 
The  enemy  was  to  begin  the  attack  when  the  large 
dock  of  the  tower  at  one  end  of  the  bridge  should 
stoke  one  after  midnight*    The  artist  who  had  the 


care  of  the  clockf  being  informed  that  this  was  the  ex- 
pected signal,  caused  the  clock  to  be  altered,  and  it 
struck  two  instead  of  one  ^  so  the  enemy,  thinking  they 
were  an  hour  too  late,  gave  up  the  attempt ;  and  in 
commemoration  of  this  deliverance,  all  the  clocks  in 
Basil  have  ever  since  struck  two  at  one  o'clock,  and 
so  on.  But  this  practice  is  said  now  to  be  abolished. 
They  show,  by  way  of  confirmation,  a  head,  which  is 
placed  near  to  this  patriotic  clock,  with  the  face  turn- 
ed to  the  road  by  which  the  enemy  was  to  have  enter- 
ed. This  same  bead  lolls  ont  its  tongue  every  minute, 
in  the  most  insulting  manner  possible.  This  was  ori- 
ginally a  piece  of  mechanical  wit  of  the  famous  clock- 
maker's  who  saved  the  town.  He  framed  it  in  de- 
rision of  the  enemy,  whom  he  had  so  dexterously  de- 
ceived. It  has  been  repaired,  renewed,  and  enabled 
to  thrust  ont  its  tongue  every  minute  for  these  four 
hundred  years,  by  the  care  of  the  magistrates,  who 
think  so  excellent  a  joke  cannot  be  too  often  repeated. 
Trade  still  flourishes  here,  especially  in  silk,  ribbonsi 
and  wines  \  and  the  police  is  under  excellent  regula- 
tions. Most  of  the  offices  are  bestowed  by  lot  among 
well  qualified  persons.  No  person,  wiUiout  the  city, 
must  wear  lace  of  gold  or  silver.  All  young  women 
are  prohibited  from  wearing  silks  \  and  the  nearest  re- 
lations only  are  to  be  invited  to  a  marriage-feast.  For 
the  government  of  the  city  there  are  several  councils 
or  colleges,  and  officers.  Of  the  last,  the  two  l>nm- 
masters,  and  two  wardens  of  trades,  are  the  chie£  Tm 
gteat  council  is  composed  of  the  representatives  of  the 
several  companies  of  the  greater  and  lesser  city.  Basil 
was  the  see  of  a  bishop  till  the  Reformation  \  bot  though 
there  is  one  that  still  bears  the  title,  he  has  now  no 
jurisdiction  here,  and  lives  at  Porentru,  near  the  Up- 
per Alsace.  The  two  BuxtorfFis,  bther  and  son,  and 
the  famous  painter  Holbein,  were  natives  of  this  plaoe. 
The  council  held  here,  in  143 1,  sat  in  the  vestry  of  the 
cathedral. 

Basil.    See  Ocymum,  Botakt  Indes. 

Basil,  among  joiners,  the  sloping  edge  of  a  cbissel, 
or  of  the  iron  of  a  plane,  to  work  on  soft  wood  :  they 
usually  make  the  basil  1 2  degrees,  and  for  hard  wood 
18}  it  being  remarked,  that  the  more  acute  the  basil 
is,  the  better  the  instrument  cuts ;  and  the  more  obtuie, 
the  stronger,  and  fitter  it  is  for  service. 

BASILEUS,  lUvihi^y  a  title  assumed  by  the  em- 
perors of  Constantinople,  exclusive  of  all  oUier  princesi 
to  whom  they  give  the  title  rex^  **  king.'*  The  same 
quality  was  afterwards  given  by  them  to  the  kings  of 
Bulgaria,  and  to  Charlemagne,  from  the  successors  of 
Vhich  last  they  endeavoured  to  wrest  it  back  again. 

The  title  basikuu  has  been  since  assumed  by  other 
kings,  particularly  the  kings  of  England,  Ego  Edgar 
totms  Anglut  hastleus  amfirmavu  Hence  also  the 
queen  of  England  was  entitled  Basilea  and  Banlumi* 

BASILIAN  MONKS  'j  religious  of  the  order  of  St 
Basil.  That  saint,  having  retired  into  a  desert,  in  the 
province  of  Ppntus,  foohded  a  monastery  for  the  con- 
venience of  himself  and  his  numerous  followexs :  and 
for  the  better  regulation  of  this  new  society,  he  drew 
up  in  writing  the  orders  and  rules  he  w.ottld  have  then 
follow.  This  new  order  soon  spread  all  over  the  east  \ 
nor  was  it  long  before  it  passed  into  the  west.  The  rule 
of  St  Basil  was  approved  by  Pope  Liberioi,  the  s 
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year  in  which  it  wm  written  and  pablished ;  and  after- 
wards by  several  other  popes ;  and,  in  these  last  ages, 
"^  bj  Pope  Gregory  XIII.  who  approved  the  abridge- 
ment made  of  it  by  Cardinal  fiessarlon,  in  the  pontifi- 
cate of  Eugentus  IVd— -Some  authors  pretend,  that  St 
Basil,  before  be  died,  saw  himself  the  spiritual  father 
of  nnore  than  90,000  monks,  in  the  east  only.  But 
this  order,  whicb  flourished  so  greatly  for  more  than 
three  centuries,  was  afterwards  considerably  diminished 
by  heresy,  schism,  and  a  change  of  empire.  The 
greatest  storm  it  felt,  was  in  the  feign  of  Constantino 
Copronymus ;  who  persecuted  the  monks  of  St  Basil, 
imprisoning  some,  and  banishing  others }  insomuch  that 
the  monasteries  were  abandoned  and  spoiled  of  all  their 
goods. 

<Tbe  historians  of  this  order  tell  us,  that  it  has  pro- 
^Qoed  1805  bishops  j  and  beatified,  or  ackuQwledged 
«s  saints,  30x0  abbots,  11,805  martyrs,  and  an  infinite 
number  of  confessors  and  virgins.  They  likewise  place 
among  the  religious  of  the  order  of  St  Basil  14  popes, 
aome  cardinals,  and  a  very  great  number  of  patri- 
archs, archbishops  and  bishops.  This  order  likewise 
boasts  of  several  emperors  and  empresses,  kings  and 
qaeeotf,  princes  and  princesses,  who  have  embraced  its 
Tule. 

This  order  was  introduced  in  the  west  in  1057 »  ^^^ 
wae  reformed  in  1569,  by  Pope  Gregory  Xlil.  who 
united  the  religions  of  this  order  in  Italy,  Spain,  and 
Sicily,  into  one  congregation  ;  of  which  the  monastery 
of  St  Saviour  at  Messina  is  the  chief,  and  enjoys  pre- 
eminence over  the  rest.  Kach  community  has  its  par- 
ticolar  rale,  besides  the  rule  of  St  Basil,  which  is  very 
general,  and  prescribes  little  more  than  the  common 
duties  of  a  Christian  life. 

BASILIC,  or  Basilica,  in  the  ancient  architecture, 
denotes  a  kind  of  public  hall  or  court  of  judicature, 
where  the  princes  ormagistratessat  to  administer  justice. 
The  word  is  originally  Greek,  /SmvAiss,  q»  d.  rw/alhoute^ 
palace* 

The  baailics  consisted  of  a  great  hall,  with  ailes, 
porticoes,  tribanes,  and  tribunals.  The  bankers  too 
had  one  part  of  the  basilica  allotted  for  their  residence. 
The  scholars  also  went  thither  to  make  their  declama- 
tions, according  to  the  testimony  of  Quintilian.  In 
after-times  the  denomination  basilica  was  also  given  to 
other  boildiags  of  public  use,  as  town-houses,  exchanges, 
bcnnes,  and  the  like.  The  Roman  hanlic4je  were  cover- 
ed, by  which  they  were  distinguished  from  the^ro, 
which  were  public  places  open  to  the  air.  The  first 
basilica  was  boilt  at  Rome  by  Cato  the  elder,  whence 
it  was  called  Porrib;  the  second  was  called  Optmia; 
the  third  was  that  of  Paul  us,  built  with  a  great  ex- 
pence,  and  with  much  magnificence,  whence  it  was  call- 
ed by  some  regia  Pauiii  another  was  built  by  Julius 
•  Csnar,  called  banlica  Julia  ;  of  which  Vitruvius  tells  us 
be  had  the  direction.  There  were  others  also,  to  the 
number  of  eighteen  or  twenty.  The  basilica  Julia  not 
only  served  for  the  hearing  of  causes,  hut  for  the  re- 
ception and  audience  of  foreign  ambassadors.  It  was 
sopported  by  a  hundred  marble  pillars  in  four  rows,  and 
caricbed  with  decorations  of  gold  and  precious  stones. 
In  it  were  13  tribunals  or  judgment-seats,  where  the 
Uraetors  sat  to  despatch  causes. 
Basilic  is  abo  used,  in  ecclesiastical  writers,  for. a 


church.  In  which  sense,  the  name  frequently  occurs 
in  St  Ambrose,  St  Austin,  St  Jerome,  Sidonius  Apol- 
linaris,  and  other  writers  of  the  fourth  and  fifth  cen- 
turies. It  is  thought  that  the  name  was  thus  applied, 
from  many  of  the  ancient  churches  having  been  formed 
of  the  Roman  halls  mentioned  in  the  preceding  article. 
In  reality,  on  the  conversion  of  Constantine,  many  of 
the  ancient  basilica  were  given  to  the  church,  and 
turned  to  another  use,  viz.  for  Christian  assemblies  to 
meet  in,  as  may  be  collected  from  that  passage  of  Auso* 
nius,  where  speaking  to  the  emperor  Uratian,  he  tells 
him,  the  basHic^e^  which  heretofore  were  wont  to  hie 
filled  with  men  of  business,  were  now  thronged  with - 
votaries  praying  for  his  safety.'  By  which  he  most  needs 
mean,  that  the  Roman  halls  or  courts  were  turned  inta 
Christian  churches  :  and  hence,  we  conceive,  the  name 
basilica  came  to  be  a  general  name  for  churches  in  afUr 

Basilic  is  chiefly  applied,  in  modem  times,  to 
churches  of  royal  foundation  \  as  those  of  St  John  de 
Lateran,  and  St  Peter  of  the  Vatican  at  Rome,^  founded 
by  the  emperor  Constantine. 

Basilics  were  also  little  chapeU  built  by  the  ancient 
Franks  over  the  tombs  of  their  great  men,  so  called, 
as  resembling  the  figure  of  the  sacred  ^^ii^^,  or  church- 
es. Persons  of  inferior  condition  had  only  tumba  or 
-portipuli  erected  over  them.  By  an  article  in  the  Sa- 
lic law,  he  that  robbed  a  tumba  or  porticulus^  was  to  be 
fined  fifteen  solids ;  but  he  that  robbed  a  basilica,  thirty 
solidi* 

Basilics,  in  literary  history,  a  name  supposed  to 
have  been  given  by  the  emperor  Leo  to  a  collection  of 
laws  in  honour  of  his  father  Basilius  Macedo,  who  be- 
gan it  in  the  year  867,  and  in  the  execntion  chiefly 
made  use  of  Sabbathius  Protospatharius,  who  carried 
the  work  as  far  as  40  books.  Leo  added  20  books  ^ 
more,  and  published  the  work  in  880.  The  whole,  30 
years  after,  was  corrected  and  improved  by  Constan- 
tine Porphyrogenitus,  son  of  Leo  \  whence  many  have 
held  him  the  author  of  the  Basilica.  Six  books  of  the 
Basilica  were  translated  into  Latin  in  1557,  by  GentiaO 
Hervetus.  An  edition  of  the  Greek  Basilics,  with  a 
Latin  version,  has  been  since  published  at  Paris,  in 
1647,  ^y  Annib.  Fabrottos,  in  7  Volumes.  There  are 
still  wanting  19  books,  which  are  supposed  to  be  lost. . 
Fabrottus  has  endeavoured  to  supply  in  some  measure 
the  defect  from  the  synopsis  of  the  Basilica,  and  tbf 
glosses  ;  of  which  several  had  been  made  under  the  sue-  • 
ceeding  emperors,  and  contained  the  whole  Justinian 
law,  excepting  the  superfluities,  in  a  new  and  more  con- 
sistent order,  together  with  the  later  constitutions  of 
the  emperors  posterior  to  Justinian. 

BASILICA,  in  Anatomy ^  the  interior  branch  of 
the  axillary  vein,  running  the  whole  length  of  the 
arm. 

BASILIC  AT  A,  a  territory  of  Italy,  bounded  on 
the  north  by  the  Otranto,  Bari^  and  Capitanata ;  on 
the  west  by  the  Priacipato,  and  a  small  part  of  the 
Tuscan  sea  \.  oa  the  south  by  Calabria ;  and  on  the  east 
by  the  gulf  of- Taranio.     It  is  watered  by  several  ri-- 
vers :  but  as  it  is  almost  all  occupied  by  the  Apennine 
mountains,  it  is  neither  very. populous  nor  fertile  \  how-  • 
ever  it  produces  enough  to  maintain   its  inhabitants,, 
and  has  a  small  quantity  of  cotton.      The  principfii '. 
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BHidli^ta  totms  m  Cirenia  the  capital,  Mesi,  Tursi,  Rapollo, 
Moro,  Xiftvello,  Tradarico,  Monte  Pelose,  and  Venenoi 
which  are  all  episcopal  sees. 

BASTLICI,  a  denomination  given  in  the  Greek  em- 
pire to  those  who  carried  the  emperor's  orders  and  com« 
mands. 

BASILICONy '  in  Tkarmacv^  4i  name  given  to  se- 
veral compositions  to  be  found  in  ancient  medicinal 
writers.  At  present  it  is  confined  to  three  officinal 
ointments,  distinguished  by  the  epithets  black,  yellow, 
and  green.     See  Pharmact. 

BASILIDIANS,  ancient  heretics,  the  followers  ot 
Basilides,  an  Egyptian,  who  lived  near  the  beginning 
of  the  second  century.  He  waseducated  in  the  Gno- 
iBtic  school,  over  which  Simon  Magus  presided  \  with 
whom  he  agreed  that  Christ  was  a  man  in  Appearance, 
that  his  body  was  a  phantom,  and  that  he  gave  bis 
form  to  Simon  the  Cyrenian,  who  was  crucified  in  his 
Utead,  We  learn  from  Easebtus,  that  this  beresiarcb 
wrote  '24  books  upon  the  gospel,  and  that  he  forged 
several  prophets;  to  two  of  which  he  gave  the  names. 
Barcaba  and  Barccph,  We  have  still  the  fragment  of 
a  Basilidian  gospel.  His  disciples  supposed  tbere  were 
particular  virtues  in  names :  and  taught  with  Pytha- 
goras and  Plato,  that  names  were  not  formed  by  chance, 
but  naturally  signified  something.— -Basilides,  to  imi- 
tate Pythagoras,  made  bis  disciples  keep  silence  for  five 
years. 

In  general,  the  Basilidians  held  much  the  same  opi- 
nions with  the  Valentinians,  another  branch  of  the 
Gnostic  family.  They  asserted,  that  all  the  actions  of 
men  are  necessary ;  that  faith  is  a  natural  gift,  to  which 
men  are  forcibly  determined,  and  should  therefore  be 
toved  though  their  lives  were  ever  so  irregular.  Irenseus 
Und  others  assure  us,  they  aeted  consistently  with  their 
principles }  committing  all  manner  of  villanies  and  im- 
purities, in  confidence  of  their  natural  election.  They 
had  a  particular  hierarchy  of  divine  persons,  or  JEonn. 
Under  the  name  Abraxas^  they  are  said  to  have  wor- 
shipped the  supreme  God,  from  whom  as  a  principle,  all 
other  things  proceeded.  There  are  several  gems  still 
subsisting,  inscribed  with  the  name  Abraxas^  which  were 
used  by  the  Basilidians  as  amulets  against  discuses  and 
evil  spirits.     See  Abrasaz  and  Abraxas. 

BASILIPPUM,  in  Ancient  Geography ^  a  town  of 
3artica  in  Spain  j  now  CantiUana^  a  citadel  of  Andalusia, 
above  Seville,  on  tbe  Guadalquivir. 

BASILISCUS,  in  Zoology^  the  trivial  name  of  a 
species  of  lacerta.  See  Lacerta,  Erpetologt  /«- 
dex, 

BASILISK,  a  fabulous  kind  of  serpent,  said  to  kill 
by  its  breath  or  sight  only.     Galen  says,  that  it  is  of 
a  colour  inclining  to  yellow ;' and  that  it  has  three  little 
eminences  upon  its  head,  speckled  with  whitish  spots, 
which  have  tbe  appearance  of  a  sort  of  crown.     JEVxRik 
says,  that  its  poison  is  so  penetrating,  as  to  kill  the 
largest  serpents  with  its  vapour  only  y  and  that  if  it  but 
bite  the  end  of  any  man^s  stick,  it  kills  him.     It  drives 
aWay  all  other  serpents  by  the  noise  of  its   hissing. 
Pliny  says,  it  kills  those  who  look  upon  it,— The  gene- 
ration of  the  basilisk  is  not  less  marvellous,  being  said 
to  be  produced  from  a  cock^s  egg,  brooded  on  by  a 
serpent.    These,  and  other  things  equally  ridiculous, 
are  related  by  Matthiolus,  Galen,  Dioscorides,  Pliny, 
and  Erasistratus.    Hirchmayer  and  Vander  Wiel  have 


given  tbe  history  of  the  basilisk,  and  detected  tbe  folly  ^^^^ 
and  imposture  of  the  traditions  concerning  it«— -In  some       | 
apothecaries  shops  there  are  little  dead  serpents  shown,    Jkak, 
which  are  said  to  be  basilisks.     But  these  seem  rather  ^'^^ 
to  be  a  kind  of  small  bird,  almost  like  a  cock,  but  with- 
out feathers :  its  head  is  lofty,  hs  wings  are  almost  like 
a  bat's,  its  eyes  large,  and  its  neek  is  very  abort.     As 
to  those  which  are  shown  and  sold  at  Venice,  and  in 
other  places,  they  are  nothing  but  little  tbombacks  ar- 
tificially put  into  a  form  like  that  af  a  youog  cock,  by 
stretching  out  their  fins,  and  contriving  tfaem  with  a 
little  bead  and  hollow  eyes  j  and  this,  Calmet  says,  fat 
has  in  reality  observed  in  a  supposed  basilisk,  at  an  apo- 
thecary's shop  at  Paris,  and  in  another  at  tbe  Jesoitsof 
Poqt-a- Moosson. 

Basilisk,  in  military  afl^irs,  a  large  piece  of  ord- 
nance, thus  denominated  from  its  resemblanee  to  the 
supposed  serpent  of  that  name.  The  basilisk  throws 
an  iron  ball  of  200  pounds  weight.  It  was  much  talked 
of  in  tbe  time  of  Solyman  emperor  of  the  Turks,  in 
the  wars  of  Hungary  \  but  seems  now  out  of  nee.  Pau- 
lus  Jovios  relates  the  terrible  slaughter  made  by  a  single 
ball  firom  one  of  these  basilisks  in  a  Spanish  ship  }  after 
penetrating  the  boards  and  planks  in  the  ship's  head,  it 
killed  above  30  men.  Maffeus  speaks  of  basilisks  made 
of  brass,  which  were  drawn  each  by  too  yiike  of  oxen. 
—Modem  writers  also  give  the  name  hatmtk  to  a  nsoch 
smaller  and  sizeable  piece  of  ordnance,  which  the  Dutch 
make  15  feet  long,  and  the  French  only  lo.  It  carries 
48  pounds. 

BASILIUS,  snmamed  the  Macedomam^  emperor 
of  the  Greeks.  He  was  a  common  soldier,  and  of  an 
obscure  family  in  Macedonia,  and  yet  raised  himielf  to 
the  throne :  for  having  pleased  the  emperor  Michael  by 
his  address  in  the  management  of  his  horses,  he  became 
his  first  equerry,  and  then  his  great  chamberlain.  He 
at  length  assaninated  the  famous  Bardas,  and  was  as- 
sociated to  tbe  empire  in  849.  He  held  the  eighth  ge- 
neral council  at  Constantinople)  deposed  the  patriarch 
Photitts,  but  in  858  restored  him  to  the  patriarchate } 
and  declared  against  the  popes,  who  refoied  to  admit 
him  into  their  communion.  He  was  dreaded  by  bis 
enemies  the  Saracens,  whom  he  frequently  vanquished ; 
and  loved  by  bis  subjects,  for  his  jiMtice  and  clemency. 
He  died  in  886.  Under  his  reign  the  RnssiaDS  em- 
braced Christianity,  and  the  doctrine  of  the  Greek 
chnrcb.  He  ought  not  to  be  ^nfonnded  with  Baailtm 
the  Younger,  who  succeeded  Zepiisces  in  975,  and  afker 
a  reign  of  50  years  died  in  1025. 

BASINGSTOKE,  a  corporation  town  of  Hampshirs 
in  England,  and  a  great  thoroughfare  on  the  western 
road.  It  is  seated  on  a  small  brook,  and  had  2656  in- 
habitants in  1811.    W.  Long.  i.  xo.  N.  Lat.  51. 20. 

BASIOGLOSSUS,  a  muscle  arising  from  tbe  base 
of  tbe  08  hyoides.  See  Akatomt,  Tabk  if  the  Mm- 
cks* 

BASIS,  or  Base,  in  Getmietiy.    See  Base. 

Basis,  or  Baee^  in  Chemistry.  Any  body  which  is 
dissolved  by  another  body,  which  it  receives  and  fixes, 
and  with  which  it  forms  a  componnd,  may  be  called 
the  basii  of  that  compound.  Thns,  for  example,  the 
basis  of  neutral  salts  are  the  alkaline,  earthy,  and  me- 
tallic matters  which  are  saturated  by  the  seveial  acidi, 
and  form  with  them  these  neotral  salU.  Id  thia  sense 
it  is  that  these  neutral  salts  are  called  taUs  with  earthy 
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Bases^  salts  with  alkaline  ba$es^  salts  with  metallic  bases; 
also  the  appellattons  basis  ofalum^  basis  ofnitre^  basis  of 
Glauber^s  salt^  basis^of  viifinl^  8cc.  siguify  the  argilla- 
ceous earth,  which,  with  the  sulphuric  acid,  forms  alum  \ 
the  Tcgetable  alkali,  which,  with  the  nitric  acid,  forms 
nitre;  the  mineral  alkali,  which  with  the  sulphuric 
acid,  foribs  Glauber^  salts  \  and  the  metal,  which  with 
the  sulphuric  acid,  forms  a  sulphate ;  because  these  sub- 
stances are  supposed  to  be  fixed,  unactive,  and  only 
yielding  to  the  action  of  the  acids,  which  they  fix,  and 
to  which  they  give  a  body  and  consistence. 

Basis,  among  physicians,  denotes  the  principal  in- 
gredients in  compound  medicines. 

BASKERVILLE,  John,  an  eminent  artist,  espe- 
cially, in  Utter-fonndine  and  printing,  of  the  i8th 
century.  He  was  bom  in  1706  at  Woverley  in  Wor- 
cestershire, and  was  heir  to  an  estate  of  about  6ol. 
aryear ;  the  whole  of  which  income  be  allowed  to  his 
parents  till  their  deaths.  In  bis  early  years  he  con- 
ceived a  love  for  fine  writing  and  cutting  in  stone ; 
aiid  being  brought  up  to  no  particular  profession,  he 
commenced  writing-master  in  Birmingham  when  about 
20  years  of  age.  The  improvements  in  different  ma- 
nufactures there  soon  drew  his  attention,  and  he  ap- 
plied to  the.  japan  business,  which  he  carried  on  for  a 
long  time  with  distinguished  excellence  and  success. 
In  1750  he  applied  himself  to  letter-founding,  the 
bringing  of  which -to  perfection  cost  him  much  labour 
and  ex  pence.  In  a  few  years  he  proceeded  to  print- 
ing: and  his  first  work  was  an  edition  of  Virgil  in 
royal  quarto,  which  now  sells  for  three  guineas.  In 
a  short  time  he  obtained  leave  from  the  university  of 
Cambridge  to  print  a  Bible  in  royal  folio,  and  edi- 
tions of  the  Common  Prayer  in  three  sizes :  for  which 
lie  paid  a  large  sum  to  the  university.  He  afterwards 
printed  Horace,  Terence,  Catullus,  Lucretius,  Juve- 
nal, Sallust,  and  Florus,  in  royal  quarto ;  Virgil  in 
octavo  ;  and  several  books  in  duodecimo.  He  publish- 
ed likewise  some  of  the  English  classics,  ll'he  best  tes- 
timonies of  the  merit  of  these  performances  are  them- 
selves \  and  Mr  Baskerville's  name  is  deservedly  rank- 
ed among  those  who,  in  modern  times,  have  brought 
the  art  of  printing  to  its  greatest  perfection.  Not 
meeting,  however,  with  that  encouragement  from  the 
booksellers  which  he  expected,  h^  set  up  his  letter- 
foundery  for  sale  a  little  before  his  death.  He  died 
without  issue  in  July  1776. 

BASKET,  an  utensil  made  of  twigs  interwoven  to- 
gether, in  order  to  hold  fruit,  earth,  &c.  As  a  mea- 
sure, it  denotes  an  uncertain  quantity  \  as,  a  basket  of 
medlars  is  two  bushels,  of  asafcetida  from  20  to  50 
pounds  weight.  The  ancient  Britons  were  noted  for 
their  ingenuity  in  making  baskets,  which  they  export- 
ed in  large  quantities.  These  baskets  were  of  very 
elegant  workmanship,  and  bore  a  high  price  \  and  are 
mentioned  by  Juvenal  among  the  extravagant  expensive 
furniture  of  the  Roman  tables  in  his  time. 
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Adde  et  bascandas  et  mitte  escaria. 

Add  baskets,  and  a  thousand  other  dishes. 

That  these  baskets  were  manufactured  in  BritaiOy  we 
learn  from  the  following  epigram  of  Martial : 

Barbara  depictis  vent  bascduda  Britannis^ 
Sed  me  jam  mavult  dicere  Roma  aiam* 


A  basket  I,  by  painted  Britons  wrought, 
And  now  to  Rome's  imperial  city  brought. 

See  Basket-makikg,  Supplement. 

Baskets  of  Earthy  in  the  military  art,  in  French 
corbeilkrs^  are  placed  on  the  parapet  of  a  trench,  filled 
with  earth.  They  are  about  a  foot  and  a  half  high,, 
about  a  foot  and  a  half  in  diameter  at  the  top,  and  8  or 
ten  inches  at  bottom ;  so  that,  being  set  together,  there 
is  a  sort  of  embrasures  left  at  their  bottoms,  through 
which  the  soldiers  fire,  without  exposing  themselves. 

BdSKET'Fishf  a  species  of  sea-star.  See  AsTS- 
rias. 

BASKET'Saltf  that  made  firom  salt-springs;  being 
purer,  whiter,  and  composed  of  finer  grains  than  the 
common  brine-salt.     See  Salt. 

B  ASKING-SHARK,  or  Suy-Fish  of  the  Irish.    See 

SaUALUS. 

BASNAGE,  James,  a  learned  and  accomplished 
author,  and  pastor  of  the  Walloon  church  at  the 
Hague,  was  born  at  Rouen  in  Normandy,  August  8. 
1653.  ^^  ^^  ^li^  ^^^  ^f  Henry  Basnage,  one  of  the 
ablest  advocates  in  the  parliament  of  Normandy.  At 
17  years  of  age,  after  he  had  made  himself  master  of 
the  Greek  and  Latin  authors,  as  well  as  the  English, 
Spanish  and  Italian  languages,  he  went  to  Geneva, 
where  he  began  his  divinity  studies  under  Mestrezat, 
Turretin,  and  Tronchin ;  and  finished  them  at  Sedan, 
under  the  professors  Jorieu  and  Le  Blanc  de  Beaulieu. 
He  then  returned  to  Rouen,  where  he  was  received  as 
minister,  September  1676;  in  which  capacity  he  re- 
mained till  the  year  1685,  when  the  exercise  of  the 
Protestant  religion  being  suppressed  at  Rouen,  he  ob- 
tained leave  of  the  king  to  retire  to  Holland.  Ho 
settled  at  Rotterdam,  and  was  a  minister  pensionary 
there  till  1 691,  when  he  was  chosen  pastor  of  the  WaU 
loon  church  of  that  city.  In  1709  Pensionary  Hein- 
sius  got  him  chosen  one  of  the  pastors  of  the  Wallooa 
church  at  the  Hague,  intending  not  only  to  employ 
him  in  religious  but  in  state  affairs.  He  was  employed 
in  a  secret  negociatioo  with  Marshal  d^Uxelles,  plenipo* 
tentiary  of  France  at  the  congress  of  Utrecht )  and  he 
executed  it  with  90  much  success,  that  he  was  after- 
wards entrusted  with  several  important  commissions,  all 
which  he  discharged  in  such  a  manner  as  to  gain  a 
great  character  for  his  abilities  and  address ;  a  cele* 
brated  modern  writer  has  therefore  said  of  him,  that  be 
was  fitter  to  be  minister  of  state  than  of  a  parish.  The 
Abb6'du  Bois,  who  was  at  the  Hague  in  1716,  as  am- 
bassador plenipotentiary  from  his  most  Christian  maje- 
sty, to  negociate  a  defensive  alliance  between  France, 
England,  and  the  States  General,  was  ordered  by  the 
duke  of  Orleans,  regent  of  France,  to  apply  himself 
to  M.  Basnage,  and  to  follow  his  advice  ^  they  accord* 
ingly  acted  in  concert,  and  the  alliance  was  concluded 
in  January  1717.  He  kept  an  epistolary  coitespon- 
dence  with  several  princes,  noblemen  of  high  rank,  and 
ministers  of  state,  both  Catholic  and  Protestant,  and 
with  a  great  many  learned  men  in  France,  Italy,  Ger- 
many, and  England.  The  Catholics  esteemed  him  no 
less  than  the  Protestants }  and  the  works  he  wrote, 
which  are  mostly  in  French,  spread  his  reputation  al- 
most all  over  Europe  :  among  these  are,  i.  The  Histo- 
ry of  the  religion  of  the  Reformed  Churches,  a.  Jew- 
ish Autiquities.    3.  The  History  of  the  Old  and  New 
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Basnaire  TesUment ;  and  many  othem.   He  died  September  22. 

n     1723- 

Bask  AGE,  Henry^  Sieur  dc  Beauval^  second  son  to 
Henry  Basnage,  and  brother  to  James  mentioned  in  the 
last  article.  He  applied  himself  to  the  study  of  the 
law,  and  was  admitted  advocate  in  the  parliament  of 
Rouen  in  the  year  1 679.  He  did  not  follow  the  bar 
immediately  upon  his  admission  ;  but  Went  to  Valencia, 
where  he  studied  under  M.  de  Marville.  Upon  bis  re- 
tnm  from  thence,  he  practised  with  great  repotatitiul 
till  the  year  1687,  when  the  revocation  of  the  edict  of 
Nant^  obliged  him  to  fly  to  Holhind,  where  he  com- 
posed the  greatest  part  of  his  works,  and  died  there 
the  29th  of  March  t*jt6.  His  chief  work  is  Hutoire 
deM  Ouvrages  des  Sfavans,  Rotterd.  24  vol.  in  duode- 
cimo. This  work  was  begop  in  the  month  of  Septem- 
ber 1687,  and  continued  till  June  1709.  Wlien  he  ar- 
rived in  Holland,  Mr  Bayle,  through  indisposition,  had 
been  obliged  to  drop  his  NouveUes  de  la  Repuhlique  des 
Lettres^  which  induced  Mr  Basnage  to  undertake  a 
work  of  the  same  kind  under  a  different  title. 

BASON,  in  Hydraulics^  a  reservoir  of  water,  used 
for  various  purposes  :  thus  we  say.  The  bason  of  a  jet 
d*eau^  the  bason  of  a  fountain^  and  likewise  the  bason 
of  a  port  or  harbour, 

Basok,  in  Jewish  antiquities,  the  laver  of  the  taber- 
nacle, made  of  the  brass  looking-glasses  belonging  to 
those  devout  women  who  watched  and  stood  centinels 
at  the  door  of  the  tabernacle. 

Bason,  or  Dish^  among  glass-grinders.  These  ar* 
tificers  use  various  kinds  of  basons,  of  copper,  iron, 
&c.  and  of  various  forms,  some  deeper,  others  shal- 
lower, according  to  the  focus  of  the  glasses  that  are  to 
be  ground.  In  these  basons  it  is  that  convex  glasses 
are  formed,  as  concave  ones  are  formed  on  spheres  or 
bowls. 

Glasses  are  worked  in  basons  two  Way^.  In  the 
first,  the  bason  js  fitted  to  the  arbor  or  tree  of  a  lathe, 
and  the  glass  (fixed  with  cement  to  a  handle  of  wood) 
presented  and  held  fast  in  the  right  hand  within  the 
bason,  while  the  proper  motion  is  given  by  the  foot 
to  the  bason.  In  the  other,  the  bason  is  fixed  to  a 
stand  Of  block,  and  the  glass  with  its  wooden  handle 
moved.  The  moveable  basons  are  very  small,  seldom 
exceeding  five  or  six  inches  in  diameter ;  the  others  are 
larger,  sometimes  above  ten  feet  diameter.  After  the 
glass  has  been  ground  in  the  bason,  it  is  brought  smooth- 
er with  grease  and  emery ;  and  polished  £rst  with  tri- 
poll,  and  finished  with  paper  ceihented  to  the  bottom  of 
the  bason. 

Bason,  among  hatters,  is  a  large  round  shell  or  case, 
ordinarily  of  iron,  placed  over  a  furnace  \  wheiein  the 
matter  of  the  hat  is  moulded  into  form.  The  hatters 
have  also  basons  for  the  brims  of  hats,  usually  of  lead, 
having  an  aperture  in  the  middle,  of  a  diameter  suffi- 
cient for  the  largest  block  to  go  through. 

BASQUES,  a  small  territory  of  France,  towards  the 
Pyrcnean  mountains.  It  comprehends  Labourd,  Lower 
Navarre,  and  the  district  of  Soule,  which,  with  Beam, 
form  the  department  of  the  Lower  Pyrenees. 

BASS,  the  lowest  in  the  four  parts  of  music :  of 
uncertain  etymology  \  whether  from  the  GreeV  word 
/l«r<f ,  **  a  foundation  ;**  or  from  the  Italian  adjective 
hasso^  signifying  '*  low."  Of  all  the  parts  it  is  the  most 
ioiportanti  and  it  is  upon  this  that  the  chords  proper 


to  constitnte  a  particular  harmony  are  deteimined. 
Hence  the  maxim  among  musicians,  that  when  the 
bass  Lb  properly  formed,  the  harmony  can  scarcely  be 
bad. 

Basses  are  of  different  kinds.  Of  which  in  their 
order. 

Thorough-BAss  is  the  harmony  made  by  the  bass- 
viols,  or  theorbos,  continoing  to  play  both  while  the 
voices  sing  and  the  other  instruments  perform  their 
parts,  and  also  filling  np  the  intervals  when  any  of  the 
other  parts  stop.  It  is  played  by  figures  marked  over 
the  notes,  on  the  organ,  spinet,  harpsichord,  &c.  and 
fr^aently  simply  and  without  figures  on  the  bass-viol 
and  bassoon. 

Counter-Edss  is  a  Second  or  double  bass,  where  there 
are  several  in  the  safile  concert. 

BjsS'Fiol^  a  musical  instrument  of  the  like  form  with 
that  of  a  violin,  but  much  larger.  It  is  struck  with  a 
bow  as  that  is  ^  has  the  same  number  of  strings  j  and 
has  eight  stops,  which  are  subdivided  into  semistops. 
Its  sound  is  grave,  and  has  a  much  nobler  effect  in  a 
concert  than  that  of  the  violin. 

Bass,  Isle  of   a  rock,  about  a  mile  in  circumfe- 
rence, in  the  mouth  of  the  frith  of  Forth,  at  a  small 
distance  from  the  town  of  North  Berwick  in  East  Lo- 
thian.    It  is  steep  and  inaccessible  on  all  sides,  except 
to  the  south-west  \  and  even  tbere  it  is  with  great  dif- 
ficulty that  a  single  man  can  climb  up  with  the  help  of 
a  rope  or  ladder.     It  was  formeily  kept  as  a  garrison. 
A  party  of  King  Jameses  adherents  surprised  it  at  the 
Revolution,  and  it  was  the  last  place  in  the  three  king- 
doms that  submitted  to  the   new  government  \   upon 
which  its  fortifications  were  ordeied  to  be  neglected. 
In  summer,  this  remarkable  rock,  which  rises  to  a  great 
height  above  the  water,  in  form  of  a  cone,  is  quite  co- 
vered with  sea-fowl  which  come  hither  to  breed.     The 
chief  of  these  are  the  solan  geese  *,  which  arrfve  int  gup^ 
June,  and  retire  in  September.   It  also  contains  a  small c»naOr< 
warren  for  rabbits,  and  afibrds  pasture  for  a  few  sheep. ""^^^ 
The  force  of  the  tides   has  now  almost  trom  a  hole      '* 
quite«  through  this  rock.      W.  Long.  2.  15.  N.  Lat. 
56.  3. 

BASSAN,  GiAcoMO  de  Pont,  or  Le  Bassan,  a 
celebrated  Venetian  painter,  was  bom  in  1510.  His 
subjects  generally  were  peasants  and  villagers,  busy  at 
their  different  rural  occupations,  according  to  the  va- 
rious seasons  of  the  year ;  cattle,  landscapes,  and  histo- 
rical designs  ;  and  in  all  those  subjects  the  figures  were 
well  designed,  and  the  animals  and  landscapes  have  an 
aereeable  resemblance  of  simple  nature.  His  composi- 
tions cannot  boast  of  much  elegance  or  grandeur  of 
taste,  not  even  those  which  are  historical  \  but  they  have 
abundance  of  force  and  truth.  His  local  colours  are 
very  well  observed,  his  carnations  are  fresh  and  bril- 
liant, and  the  chiaro-scuro  and  perspective  well  under- 
stood. His  touch  is  free  and  spirited  \  and  the  distan- 
ces in  his  landscapes  are  always  true,  if  not  sometimes 
too  dark  in  the  nearer  parts.  His  works  are  spread 
all  over  Europe :  many  of  them  were  purchased  by 
Titian  \  and  there  are  several  in  the  French  king^s  ca- 
b;..?t,  the  royal  palace,  and  the  Hotel  de  Tonloose^ 
They  are  more  readily  known  than  those  of  most  other 
painters  \  from  the  similitude  of  characters  and  counte- 
nances in  the  figures  and  animals  \  from  the  taste  in 
the  buildings,  utensils,  and  draperies  5   and,   besides 
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ft  from  a  violet  or  purple  tint  that  predominates* in  every 
one  of  Iu8  pictures.  But  the  genuine  pictures  of  his 
'"^  hand  are  not  so  easily  ascertained ;  l>ecause  he  frequent- 
ly repeated  the  same  design,  and  his  sons  were  mostly 
employed  in  copying  the  works  of  their  father,  which 
be  sometimes  retouched.  As  he  lived  to  be  very  old, 
he  finished  a  great  number  of  pictures  j  yet,  notwith- 
standing his  application  and  years,  the  real  pictures  of 
Giacomo  ar^not  commonly  met  with*  Many  of  those 
which  are  called  originals  by  purchasers  as  well  as 
dealers,,  being  at  bext  no  more  than  copies  by  the  sons 
of  Bassan,  who  were  far  inferior  to  him }  or  perhaps 
by  some  painter  of  still  meaner  abilities.  But  the  true 
pictures  of  Giacomo  always  bear  a  considerable  price 
if  they  happen  to  be  undamaged.  He  died  in  1592, 
mgtd  o2.-^Francis  and  Leander,  his  sons,  distingubh- 
ed  themselves  in  the  same  art  j  but  inheriting  a  species 
of  lunacy  from  their  mother,  both  came  to  an  untimely 
eod*. 

BASSINI,  Giovanni  Battista,  maestro  di  cap- 
pella  of  the  cathedral  church  of. Bologna,  about  the 
middle  of  the  last  century,  was  a  very  voluminous  com- 
poser of  musio,  having  given  to  the  world  no  fewer  than 
31  different  works.  He  is  equally  celebrated  both  as 
a  composer  for  the  church  and  for  concerts  ^  and  was 
besides  a  celebrated  performer  on  the  violin,  and,  as  it 
is  said,  taught  Corelli  on  that  instrument.  His  compo- 
sitions constist  of  masses,  psalms,  motets  witb  instru- 
mental parts,  and  sonatas  for  violins  ^  his  fifth  opera  in 
particular,  containing  1 2  sonatas  for  two  violins  and  a 
bass,  is  most  esteenied  ^  it  is  written  in  a  style  wonder- 
fully grave  and  pathetic,  and  abounds  with  evidences  of 
great  learning  and  fine  invention.  The  first  and  third 
operas  of  Corelli  are  apparently  formed  after  the  model 
of  this  work.  Bassan i  was  one  of  the  first  who  com- 
posed nfetets  for  a  single  voice,  with  accompaniments 
of  violins  ;  a  practice  which  is  liable  to  objection,  as  it 
assimilates  church-music  too  nearly  to  that  of  the  cham- 
ber 'f  and  of  his  sol- motets  it  must  be  confessed  that  they 
differ  in  style  but  little  from  opera  airs  and  cantatas)  two 
operas  of  them,  viz.  the  eighth  and  thirteenth,  were 
printed  in  London  by  Pearson  above  50  years  ago,  with 
the  title  of  HarmofUa  Festiva, 

BASSANTIN,  James,  a  Scotch  astronomer,  son 
of  tl)e  laird  of  Bassantin  in  Mers,  was  born  in  the  reign 
of  James  IV.  IJe  was  educated  at  the  university  of 
Glasgow,  travelled  through  Germany  and  Italy,  and 
then  fixed  his  abode  in  the  university  of  Paris,  where 
he  taught  mathematics  with  great  applause.  Having 
acquired  some  fortune  in  this  occupation,  in  1562  he 
returned  to  Scotland,  where  he  died  in  the  year  1568. 
From  his  writings,  he  appears  to  have  been  no  con- 
temptible astronomer,  considering  the  times  \  but,  like 
most  of  the  mathematicians  of  that  age,  he  was  not  a 
little  addicted  to  judicial  astrology.  Sir  James  Melvil, 
in  his  Memoirs,  says  that  his  brother  Sir  Bobert,  when 
be  was  exerting  his  abilities  to  reconcile  the  two  queens 
Elizabeth  and  Mary,  met  with  one  Bassantin,  a  man 
learned  in  the  high  scieuces,  who  told  him,  '*  that  all 
his  travel  would  be  in  vain  \  for,  said  he,  they  will  ne- 
ver meet  together  \  and  next,  there  will  never  be  any 
thing  but  dissembling  and  secret  hatred  for  a  while,  and 
at  length  captivity  and  utter  wreck  to  our  queen  from 
England.^'  He  added,  "  that  the  kingdom  of  Eng- 
land  at  length  shall  fall,  of  right,  to  the  crown  of  Scot- 
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land :  but  it  shall  cost  many  bloody  battles  \  and  the  fiattantia 
Spaniards  shall  be  helpers,  and  take  a  part  to  themselves  R 
for  their  labour."  Sir  James  Melvil  is  an  author  of  Bawet* 
credit ;  therefore  it  is  probable  that  our  astrologer  ven- 
tured to  utter  his  prediction :  but,  as  it  proved  true 
only  in  part,  either  he  misunderstood  the  stars,  or  they 
deceived  the  astrologer.  His  works  are,  i .  Astronomia 
Jacobt  Bassaniini  Scoti,  cpus  absolutissimum^  Sfc.  ter 
^ditum  Latine  et  Gallic^.  Gene  v.  1599*  fol.  This  is 
the  title  given  it  by  Tornaesius,  who  translated  it  into 
Latin  from  the  French,  in  which  langnage  it  was  first 
published.  2.  Paraphrase  de  i^ Astrolabe^  avec  un  ani' 
pitfication  de  Pusage  de  PAstroiabe,  Lyons  j  ^^^,  Paris 
1617,  8vo.  3.  MatAcmattc,  genethli'aca.  4.  Arithme- 
ttca^  5.  Musica  secundum  Piatonem,  6.  De  Mathesi 
in  genere» 

BASSE,  or  Bass,  a  town  of  the  Ifrench  Nether- 
lands, in  the  county  of  Flanders,  on  the  confines  of  Ar- 
tois,  remarkable  on  account  of  the  many  sieges  it  has 
sustained  \  but  its  fortifications  are  now  demolished.  It 
is  seated  on  a  canal  which  runs  as  far  as  Deule.  E. 
Long.  3.  o.  N.  Lat.  50.  53. 

Basse  Terrt^  part  of  the  island  of  St  Christopher^s, 
one  of  the  Caribbee  islands,  formerly  occupied  by  the 
French,  but  ceded  to  Great  Britain  by  the  treaty  of 
Utrecht  in  171 3. 

BASSET,  or  Basette,  a  game  with  cards,  said 
to  have  been  invented  by  a  noble  Venetian,  for  which 
he  was  Jbanished.  It  was  first  introduced  in  France 
by  Siguier  Justiniani,  .ambassador  of  Venice,  in  1674^ 
Severe  laws  were  made  against  it  by  Louis  XIV.  (o 
elude  which  they  disguised  basset  under  the  name  of 
pour  et  contre^  that  is,  ^^  for  and  against,*'  which  oc- 
casioned new  arrets  and  prohibitions  of  parliament.  The 
parties  concerned  in  it  are,  a  dealer  or  banker)  bis  assist- 
ant, who  supervises  the  losing  cards  \  and  the  punter,  or 
any  one  who  plays  against  the  banker. 

Besides  these,  there  are  other  terms  used  in  this 
game :  as,  i.  The  fosse  ox/ace^  which  is  the  first  card 
turned  up  by  the  tailleur  belonging  to  the  pack,  by 
which  he  gains  the  value  of  half  the  money  laid  down 
on  every  card  of  that  sort  by  the  punters.  2.  The 
couch,  or  first  money  which  every  punter  puts  on  each 
card;  each  person  that  plays  having  a  book  of  13  se- 
veral cards  before  him,  on  which  he  may  lay  his  mo- 
ney, more  or  less,  at  discretion.  3.  The  paroli  i 
which  is,  when .  a  punter  having  won  the  first  stake, 
and  having  a  mind  to  pursue  his  good  fortune,  crooks 
the  corner  of  his  card,  and  lets  his  prize  lie,  aiming  at 
a  sept  et  le  va,  4.  The  tnasse  ;  when  having  won.  the 
first  stake,  the  punter  is  willing  to  venture  more  money 
on  the  same  card.  5.  The  pay ;  when  the  punter  ha- 
ving won  the  first  stake,  be  it  a  shilling,  half  crown, 
guinea^  or  whatever  he  laid  down  on  his  card,  and  not 
caring  to  hazard  the  paroli,  leaves  off,  or  goes  the  pay  ; 
in  which  case,  if  the  card  turns  up  wrong,  he  loses  no- 
thing, having  won  the  couch  before  \  whereas,  if  it 
turn  right,  he  by  this  adventure  wons  double  the  mo- 
ney staked.  6.  The  <tipiew ;  much  the  same  with 
paroli,  and  used  when  a  couch  is  won  by  turning  up 
or  crooking  the  corner  of  the  winning  card.  7.  Sept 
et  le  va,  the  first  great  chance  or  prize,  when  the  pun- 
ter, having  won  the  couch,  makes  a  paroli^  and  goes 
on  to  a  second  chance ;  so  that  if  his  winning  card  turns 
up  again,  it  comes  to  sept  ct  le  va,  which  Is  seven 
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Satset  li>ne9  as  much  as  he  laid  down  on  hia  card.  8.  Qfttnz^ 
et  U  va  is  the  next  higher  prite,  when  the  punter  ha* 
▼ing  won  the  former,  is  resolved  to.pudh  his  fortune, 
and  lay  bis  money  a  second  time  on  the  same  card  by 
crooking  another  corner  ^  in  which  case,  if  it  ,come8 
np,  he  wins  fifteen  times  the  money  he  laid  down. 
9.  Trent  et  le  va  is  the  next  higher  prize,  when  the 
punter,  crooking  the  fourth  comer  of  his  winning  card, 
if  it  turn  up,  wins  33  times  the  money  he  first  staked. 
JO.  Sotxant  et  le  va  is  the  highest  prize,  and  entitles 
the  winner  to  67  times  his  first  money  \  which,  if  it 
were  considerable,  stands  a  chance  to  break  the  bank  \ 
but  the  bank  stands  many  chances  first  of  breaking 
the  punter.  This  cannot  be  won  but  by  the  taiHeur^s 
dealing  the  cards  over  again. 

The  rules  of  the  game  of  basset  are  as  follow  :  1 .  The 
banker  holds  a  pack  of  52  cards,  and  having  shoffled 
them,  he  turns  the  whole  pack  at  once,  so  as  to  dis- 
cover the  last  card  \  after  which  he  lays  down  all  the 
cards  by  couples.  2.  The  punter  has  his  book  of  13 
cards  in  his  hand,  from  the  king  to  the  ace  \  out  of 
these  he  takes  one  card,  or  more  at  pleasure,  upon 
which  he  lays  a  stake.  3.  The  punter  may,  at  his 
choice,  either  lay  down  his  stake  before  the  pack  is 
turned,  or  immediately  after  it  is  turned,  or  after  any 
number  of  couples  are  down.  4.  Supposing  the  pun- 
ter to  lay  down  his  stake  after  the  pack  is  turned,  and 
calling  I,  2,  3,  4,  5,  &c.  the  places  of  those  cards 
which  follow  the  card  in  view,  either  immediately  after 
the  pack  is  turned,  or  after  any  number  of  couples  are 
drawn.  Then,  5.  If  the  card  upon  which  the  ponter 
has  laid  a  stake  comes  out  in  any  even  place,  except 
the  first,  he  wins  a  stake  equal  to  his  own.  6.  If  the 
card  upon  which  the  punter  has  laid  a  stake  come  out 
in  any  even  place,  except  the  second,  he  loses  his  stake. 

7.  If  the  card  of  die  punter  comes  out  in  the  first  place, 
he  neither  wins  nor  loses,  but  takes  his  own  stake  again. 

8.  If  the  card  of  the  punter  comes  put  in  the  second 
place,  he  does  not  lose  his  whole  stake,  hot  only  one 
half  \  and  this  is  the  case  in  which  the  pnnter  is  said  to 
be  faced*  9.  When  the  punter  chooses  to  come  in 
after  any  number  of  couples  are  down,  if  his  card  hap- 
pens to  be  but  once  in  the  pack,  and  is  the  last  of  all, 
there  is  an  exception  from  the  general  rule  \  for  though 
it  comes  out  in  an  odd  place,  which  should  entitle  him 
to  win  a  stake  equal  to  his  own,  yet  he  neither  wins 
nor  loses  from  that  circomstance,  but  takes  bade  his  own 
stake. 

Tills  game  has  been  the  object  of  mathematical  cal- 
culations. M.  de  Moivre  solves  this  problem  \  to  esti- 
mate at  basset  the  loss  of  the  punter  under  any  circum- 
stance of  cards  remaining  in  the  stock  when  he  lajshis 
stake,  and  of  any  number  of  times  that  his  card  is  re- 
peated in  the  stock.  From  this  solution  he  has  formed 
a  table  showing  the  several  losses  of  the  punter  in  what- 
soever circumstances  he  may  happen  to  be.  From  this 
table  it  appears,  i.  That  the  fewer  the  cards  are  in  the 
stock,  the  greater  is  the  loss  of  the  punter.  2.  That  the 
least  loss  of  the  punter,  under  the  same  circumstances  of 
cards  remaining  in  the  stock,  is  when  the  card  is  but 
twice  in  it ;  the  next  greater  when  but  three  times  \  still 
greater  when  four  times  ;  and  the  greatest  when  bat 
once.  The  gain  of  the  banker  upon  all  the  monej  ad- 
ventured at  basset  is  158.  3d.  per  cent. 

Basset,  Peter^  a  gentleman  of  good  family,  was 
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chambel'laiii  or  gtBtatleman  of  the  privy  channber  to 
Henry  V.  a  constant  attendant  on  that  brave  prince, 
and  an  eye*witness  of  hia  moat  glorioaa  actiona  both  at 
home  and  abroad  ;  all  which  he  particularly  described 
in  a  volume,  entitled.  The  Acts  oJKin^  Henry  V,  which 
remains  in  MS.  in  the  college  of  lienttds. 

BASSETING,  in  the  coal  minea,  denotes  the  riaa 
of  the  vein  of  coal  towards  the  surface  of  the  emrth,  till 
it  come  within  two  or  three  feet  of  the  unfaee  itself. 
This  is  also  called  by  the  workmen  cfvpping;  and  atanda 
opposed  to  dippings  which  is  the  descent  of  the  vein  to 
such  a  d^pth  that  it  is  rarely,  if  ever,  followed  Co  the 
end. 

BA8SIA.    See  Botakt  Indes. 

BASSO-RELIEVO,  or  Bas*reliet;  m  piece  of 
sculpture,  where  the  figures  or  images  do  not  prdl»- 
berate,  jet,  or  stand  out,  fsr  above  the  plane  oa  which 
they  are  formed.-— Whatever  figures  or  repi^sefltatioM 
are  thus  cut,  stamped,  or  otherwise  wrought,  so  that  sot 
the  entire  body,  but  only  part  of  it,  is  raised  above  the 
plane,  are  said  to  be  done  in  relief  or  relievo  ;  and  when 
that  work  is  low,  flat,  and  hot  little  raised,  it  is  callad 
low  relief  When  a  piece  of  sculpture,  a  coin,  or  a  me- 
dal, has  its  figure  raised  so  as  to  be  well  distiogviahed, 
it  is  called  hold^  and  we  say  its  relief  is  strtmgm 

BASSOON,  a  musical  instrument  of  the  wtnd-soit, 
blown  with  a  reed,  furnished  with  1 1  holes,  and  osed  as 
a  bass  in  a  concert  of  hautboys,  flutes,  &c  To  render 
this  instrument  more  portable,  it  is  divided  into  two 
parts,  whence  it  is  called  il  faggot.  Its  diameter  at 
bottom  is  nine  inches,  and  its  holes  «re  slopped  ]Sut 
those  of  a  large  flute. 

BASSORA,  Balsora,  or  Basrah^  a  city  betwrca 
Arabia  and  Persia,  situated  in  the  extremity  of  the 
deserts  of  Irak,  a  little  to  the  west  of  the  Tigris,  in 
about  $*f  east  longitude,  and  30®  north  latifode.  It 
was  built  by  the  command  of  the  oalipfa  Omu*,  in  the 
15th  year  of  the  Hegira,  for  the  sake  of  catrjing  on 
more  commodtously  an  extensive  conMneroe  between  the 
Syrians,  Arabians,  Persians,  and  Indians.  It  contains 
50,000  or  60,000  inhabitants  \  and  stands  apon  a  thidc 
stony  soil,  as  the  word  hat^  imports,  about  a  daj 
and  a  half^s  journey  from  one  of  the  months  of  the  Tt- 
gris,  where  it  empties  itself  into  the  Persiaoi  gnlf,  de- 
nominated likewise  from  this  town  the  Bay  of  Basra* 
The  circumjacent  tract  is  looked  upon  by  the  Arabs  to 
be  one  of  the  most  delightful  spots  in  Asia,  and  even  as 
one  of  the  most  beautiful  gardens  in  the  world  \  how- 
ever, the  hot  winds  that  frequently  blow  there  are  veiy 
troublesome  to  travellers,  and  sometin^iea  overwheln 
them  with  sand  driven  by  the  force  of  these"  winds  oat 
of  the  neighbonring  deserts.  The  city  is  inhabited  hj 
Jacobites,  Nestorians,  Jews,  Mahometans,  and -Chaldean 
Christians,  commonly  called  CArfWofv  of  St  JohH^  which 
last  are  pretty  numerous  here. 

The  Ma€  Baynal  values  the  merchandiae  Rnnoallj 
brought  to  Bassora  at  525,0001. :  of  which  ^  Eng- 
lish furnish  175,000!.}  the  Dutch  87,500!.;  and  the 
Moors,  Banians,  Armenians,  and  Arabs,  fiimish  the 
remainder.  **  The  cargoes  of  these  nations  (says  he) 
consist  of  rice,  sugar  \  plain,  striped,  and  flowered  mas- 
lins  from  Bengal  \  spices  from  Ceylon  and  the  Molnoea 
islands ;  c6arse  white  and  blue  cottons  from  Core- 
inandel ;  cardamom,  pepper,  Sanders  wood,  from  Ma- 
labar }  gold  and  silver  staffs,  turbans,  shawls,  indigo, 
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From  Sarat ;  pearls  from  Bahar«n,.and  coffee  from  Mo- 
cha }  iron,  lead,  and  woollen  cloth,  from  Europe.  Other 
^  articles  of  less  consequence  are  imported  from  different 
places.  Some  of  iliese  commodities  are  shipped  on  board 
•mall  Arabian  vessels ;  but  the  greater  part  is  bronght 
by  European  ships,  «f  hich  have  the  advantage  of  a  con* 
•iderable  freight. 

**  This  merchandise  is  sold  for  ready  menej ;  and 
passes  through  the  hands  of  the  Greeks,  Jews,  and  Ar- 
menians. The  Banians  are  employed  in  changing  the 
coin  current  at  Bassora,  for  that  which  is  of  higher  va- 
lue in  India. 

^  The  different  commodities  collected  at  Bassora  are 
distributed  into  three  channels.  One  half  of  them  goes 
tp  Persia,  whither  they  are  conveyed  by  the  caravans ; 
there  being  no  navigable  river  in  the  whole  empire* 
The  chief  consumption  is  in  tiie  northero  provinces, 
which  have  not  been  so  much  ravaged  as  those  of  the 
40ttth.  Both  of  them  formerly  made  their  payments 
in  precious  stones,  which  were  beoome  common  by  the 
plunder  of  India.  They  had  afterwards  reconrse  to 
copper  utensils,  which  had  been  exceedingly  multiplied 
from  the  great  abundance  of  copper  mines.  At  last  they 
gave  gold  and  silver  in  exchange,  which  had  been  con- 
cealed during  a  long  scene  of  tyranny,  and  are  conti- 
nually dug  out  of  the  bowels  of  the  earth.  If  they  do 
Bot  allow  time  for  the  trees  that  produce  gum,  and  have 
been  cut,  to  make  fresh  shoots ;  if  they  neglect  to  multi- 
ply the  breed  of  goats  which  afford  such  fine  wool,  and 
if  the  silks,  which  are  hardly  sufficient  to  supply  the  few 
manufactures  remaining  in  Persia,  continue  to  be  so 
scarce  ;-— in  a  word,  if  this  empire  does  not  rise  again 
from  its  ashes,  the  mines  will  be  exhausted,  and  this 
aource  of  commerce  must  be  given  up. 

BASTARD,  a  natural  child,  or  one  begotten  and 
bom  out  of  lawful  wedlock* 

The  civil  and  canon  laws  do  not  allow  a  child  to  re- 
main a  bastard,  if  the  parents  afterwards  intermarry } 
and  herein  they  diflfer  mast  materially  from  our  law  j 
which,  though  not  so  strict  as  to  require  that  a  child 
shall  be  begotten^  yet  makes  it  an  indispensable  condi- 
tion that  it  shall  be  hortif  after  lawful  wedlock.  And 
the  reason  of  our  law  is  surely  much  superior  to  that  of 
the  Soman,  if  we  consider  the  principal  end  and  de- 
sign of  establishing  the  contract  of  marriage,  taken  in  a 
civil  light ;  abstractedly  from  any  religious  views,  which 
has  aothing  to  do  with  the  legitimacy  or  illegitimacy  of 
the  children.  The  main  end  and  design  of  marriage, 
therefore,  being  to  ascertain  and  fix  upon  some  certaia 
person,  to  whom  the  care,  the  protection,  the  main- 
tenance, and  the  education  of  the  children,  should  be-^ 
long  ;  this  end  is  undoubtedly  better  answered  by  legi- 
timating all  issue  born  after  wedlock,  than  by  legiti- 
mating all  issue  of  the  same  parties,  even  bom  before 
wedlock,  so  as  wedlock  afterwards  ensues:  i.  Because 
of  the  very  great  uncertainty  there  will  generally  be, 
in  the  proof  that  the  issue  was  really  begotten  by  the 
same  man  j  whereas,  by  confining  the  proof  to  the 
birth,  and  not  to  the  begetting,  our  law  has  rendered 
it  perfectly  certain,  what  child  is  legitimate,  and  who 
is  to  take  care  of  the  child.  2.  Because,  by  the  Bo- 
man  law,  a  child  may  be  continued  a  bastard,  or  made 
legitimate,  at  the  option  of  the  father  and  mother,  by 
^  marriage  ex  poit  facto;  thereby  opening  a  ^loor  to 
many  frauds  and  partlaUtieSp  which  by  our  law  are  pre- 
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vented.  3.  Because  by  those  laws  a  roan  may  remain  Ba^^t^rrf. 
a  bastard  till  40  years  of  age,  and  then  become  legiti- 
mate* by  the  subsequent  marriage  of  his  parents  ^  where- 
by the  main  end  of  marriage,  the  protection  of  infants, 
is  totally  frustrated.  4.  Because  this  role  of  the  Ro- 
man law  admits  of  no  limitation  as  to  the  time,  or  num- 
ber of  bastards  to  be  so  legitimated  ^  but  a  dozen  of 
them  may,  20  years  after  their  birth,  by  the  subsequent 
marriage  of  their  parents,  be  admitted  to  all  the  privi- 
leges of  legitimate  children.  This  is  plainly  a  great 
discouragement  to  the  matrin^onial  state ;  to  which  one 
main  inducement  is  usually  not  only  the  desire  of  having 
children,  but  also  the  desire  of  procreating  lawful  heirs. 
Whereas,  our  constitution  guards  against  this  indecency, 
and,  at  the  same  time,  gives  sufficient  allowance  to  the 
frailties  of  human  nature.  For  if  a  child  be  begotten 
while  the  parents  are  single,  and  they  will  endeavour  to 
make  an  early  reparation  for  the  offence,  by  marrying 
within  a  few  months  after,  our  law  is  so  indulgent  as 
Dot  to  bastardize  the  child,  if  it  be' born,  though  not  be- 
gotten, in  lawful  wedlock  ;  for  this  is  an  incident  that 
can  happen  but  once  ;  since  all  future  children  will  be 
begotten,  as  well  as  born,  within  the  .roles  of  honour 
and  civil  society. 

From  what  has  been  said  it  appears,  that  all  children 
bora  before  matrimony  are  bastards  by  our  law :  and 
so  it  is  of  all  children  born  so  long  after  the  death  of 
the  husband,  that  by  the  osufil  course  of  gestation, 
they  could  not  be  begotten  by  him.  But  this  being  a 
matter  of  some  uncertainty,  the  law  is  not  exact  as  to 
a  few  days.  But  if  a  man  dies,  and  his  widow  sooa 
after  marries  again,  and  a  child  is  bom  within  such  a 
time  as  that  by  the  course  of  nature  it  might  have  been 
the  child  of  either  husband  :  in  this  case  he  is  said  to 
be  more  than  ordinarily  legitimate  ;  for  he  may,  when 
he  arrives  to  years  of  discretioq,  choose  which  of  the  fa- 
thers he  pleases.  To  prevent  this,  among  other  incon- 
veniences, the  civil  law  ordained  that  no  widow  should 
marry  ii^a  annum  luciu$ ;  a  rule  which  obtained  so 
early  as  the  reign  of  Augustus,  if  not  of  Romulus ;  and 
the  same  constitution  was  probably  banded  down  to  our 
early  ancestors  from  the  Romans,  during  their  stay  in 
this  island  ;  for  we  find  it  established  under  the  Saxon 
and  Danish  governments. 

As  bastards  may  be  bom  before  the  coverture  or 
marriage-atate  b  begun,  or  after  it  is  determined,  so 
also  children  bora  during  wedlock  may  in  some  circum- 
stances be  bastards*  As  if  the  husband  be  out  of  the 
kingdom  of  England  (or  as  the  law  loosely  phrases  it, 
extra  quatuar  mand)  for  above  nine  months,  so  that  no 
access  to  his  wife  can  be  presumed,  her  issue  during 
that  period  shall  be  bastards.  But  generally  during  the 
coverture,  access  of  the  husband  shall  be  presumed,  un- 
less the  contrary  shall  be  shown  }  which  is  such  a  ne- 
gative as  can  only  be  proved  by  shewing  him  to  be  else- 
ynj^re ;  for  the  general  rule  ih^  prasumifur  pro  legittma" 
tione*  In  a  divorce  i  menaa  et  thoro^  if  the  wife  br^ds 
children,  they  are  bastards  ;  for  tlie  law  will  presume 
the  husband  and  wife  conformable  to  the  sentence  of 
separation,  unless  access  be  proved :  but  in  a  voluntary 
separation  by  agreement,  the  law  will  snppose  access, 
unless  the  negative  be  shown.  So  also,  if  there  is  an 
apparent  impossibility  of  procreation  on  the  part  of  the 
husband,  as  if  be  be  only  eight  years  old,  or  the  like, 
there  the  issue  of  the  wife  shall  be  bastard*  Likewise, 
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Ba^tai^.  in  case  of  divorce  in  the  spintual  court  ^  vinculo  maUi^ 
moniif  all  the  issue  horn  during  the  coverture  are  ha« 
stards ;  because  such  divorce  is  always  upon  some  cause 
that  rendered  the  marriage  unlawful  and  null  from  the 
beginning. 

As  to  the  duty  of  parents  to  their  bastard  children, 
by  our  law,  it  is  principally  that  of  maintenance.  For 
though  bastards  are  not  looked  upon  as  children  to  any 
civil  purposes,  yet  the  ties  of  nature,  of  which  mainte- 
nance is  one,  are  not  so  easily  dissolved  ^  and  they  hold 
indeed  as  to  many  other  intentions ;  as  particularly 
that  a  man  shall  not  marry  his  bastard  sister  or  daugh- 
ter.  The  method  in  which  the  English  law  provides 
maintenance  for  them  is  as  follows :  When  a  woman  is 
delivered,  or  declares  herself  with  child,  of  a  bastard, 
and  will  by  path  before  a  justice  of  the  peace  charge 
any  person  having  got  her  with  child,  the  justice  shall 
cause  such  person  to  be  apprehended,  and  commit  him 
till  he  gives  security,  either  to  maintain  the  child,  or 
appear  at  the  next  quarter  sessions  to  dispute  and  try 
the  fnct.  But,  if  the  woman  dies,  or  is  married,  before 
delivery,  or  miscarries,  or  proves  not  to  have  been  with 
child,  the  person  shall  be  discharged }  otherwise  the 
sessions,  or  two  justices  out  of  sessions,  upon  original 
application  to  them,  may  take  order  for  the  keeping  of 
the  bastard,  by  charging  the  mother  or  the  reputed 
lather  with  the  payment  of  money  or  other  susten- 
^ation  for  that  purpose.  And  if  such  putative  father, 
or  lewd  mother,  run  away  from  the  parish,  the  over- 
seers, by  direction  of  two  justices,  may  seize  their  rent, 
goods,  and  chattels,  in  order  to  bring  up  the  said  ba- 
stard child.  Yet  such  is  the  humanity  of  our  laws, 
that»no  woman  can  be  compulsively  questioned  concern- 
ing the  father  of  her  child  till  one  month  after  her  de- 
livery ',  which  indulgence  is,  however,  very  frequently 
a  hardship  upon  parisheo,  by  giving  the  parents  oppor- 
tunity to  escape. 

As  to  the  rights  and  incapacities  which  appertain  to  a 
bastard  :  The  former  are  very  few,  being  only  such  as 
he  can  acquire  ;  for  he  can  inherit  nothing,  being  fook- 
ed  upon  as  the  son  of  nobody,  and  sometimes  called 
Jilius  nullius^  sometimes Jiiius populi.  Yet  he  may  gain 
a  surnam.e  by  reputation,  though  he  has  none  by  inhe- 
ritance. All  other  children  have  their  primary  settle- 
ment in  their  father^s  parish  ;  but  a  bastard  in  the  parish 
where  born,  for  he  hath  no  father.  However,  in  case 
of  fraud,  as  if  a  woman  either  be  sent  by  order  of  ju- 
stices, or  comes  to  beg  as  a  vagrant,  to  a  parish  which 
she  does  not  belong  to,  and  drops  her  bastard  there, 
the  bastard  shall,  in  the  first  case,  be  settled  in  the  pa- 
rish from  whence  she  was  illegally  removed  ^  or  in  the 
latter  Case,  in  the  mother's  own  parish,  if  the  mother 
be  apprehended  for  her  vagrancy,  fiastards  also,  born 
in  any  licensed  hospital  for  pregnant  women,  are  settled 
in  the  parish  to  which  the  mothers  belong.— The  in- 
capacity of  a  bastard  consists  principally  in  this,  that  he 
oaiqnot  be  heir  to  any  one  ;  for  being  nulliusjilius^  he 
18  therefore  of  kin  to  nobody,  and  has  no  ancestor  from 
whom  an  inheritable  blood  can  i}e  derived  :  Therefore, 
if  there  be  no  other  claimant  upon  an  inheritance  than 
such  illegitimate  child,  it  shall  escheat  to  the  lord.  And 
as  bastards  cannot  be  heirs  themselves,  so  neither  can 
tliey  have  any  heirs  but  those  of  tbeir  own  bodies.  For 
aS'.all  collateral  kindred  consists  in  being  derived  from 


the  same  common  ancestor,  and  as  a  bastard  has  no  le-  Banarf. 
gal  ancestor,  he  can  have  no  collateral  kindred ;  and 
consequently  can  have  no  legal  heirs,  but  such  as  claim 
by  a  lineal  descent  from  himself.  And  therefore,  if  a 
bastard  purchases  land,  and  dies  seized  thereof  withoot 
issue,  and  intestate,  the  land  shall  escheat  to  the  lord  of 
the  fee.  A  bastard  was  also,  in  striptness,  incapable  of 
holy  orders  J  and  though  that  were  dispensed  with, 
yet  he  was  utterly  disqualified  from  holding  any  dig- 
nity in  the  church,  but  this  doctrine  seems  now  obso- 
lete ;  and  in  all  other  respects  there  is  ho  distinction 
between  a  bastard  and  another  man.  And  really  any 
other  distinction  but  that  of  not  inheriting,  which  civil 
policy  renders  necessary,  would,  with  regard  to  the  in- 
nocent offspring  of  his  parent's  crimes,  be  odious,  on  just, 
and  cruel,  to  the  last  degree ;  and  yet  the  civil  law  so 
boastod  of  for  its  equitable  decisions,  made  bastards  in 
some  cases  incapable  even  of  a  gift  from  their  parents. 
A  bastard  may,  lastly,  be  made  legitimate,  and  capa- 
ble of  inheriting,  by  the  transceodant  power  of  an  act 
of  parliament,  and  not  otherwise  \  as  was  done  in  the 
case  of  John  of  Gaunt's  bastard  children,  by  a  statute 
of  Richard  II. 

As  to  the  punishment  for  having  bastard  children  : 
By  the  statute  of  18  £liz.  c.  3.  two  justices  may  take 
order  for  the  punishpnent  of  the  mother  and  repoted  fii- 
ther  \  but  what  that  punishment  shall.be  is  not  therein 
ascertained  :  though  the  cotemporary  exposition  was, 
that  a  corporeal  punishment  was  intended.  By  statute 
7  Jac.  I.  c.  4.  a  specific  punishment  (viz.  commitmeDt 
to  the  house  of  correction)  is  inflicted  on  the  wo- 
man only.  But  in  both  cases  it  seems  that  the  pe- 
nalty can  only  be  inflicted,  if  the  bastard  becomes 
chargeable  to  the  parish  \  for  otherwise  the  very  main- 
tenance of  the  child  is  conside^  as  a  degree  of  pu- 
nishment. By  the  last  mentioned  statute  the  justices 
may  commit  the  mother  to  the  house  of  correction, 
there  to  be  punished  and  set  on  work  for  one  year :  and 
in  case  of  a  second  ofience,  till  she  find  sureties  never 
to  offend  again. 

He  that  gets  a  bastard  in  the  hundred  of  Middleton 
in  Kent,  forfeits  all  his  goods  and  chattels  to  the 
king*.  tctai 

If  a  bastard  be  cot  onder  the  nmbrage  of  a  certain  DiA 
oak  in  Knoll  wood  m  Staffordshire,   belonging  to  tbe 
manor  of  Terley  castle,  no  punishment  can  be  inflict- 
ed, nor  can  the  lord  nor  the  bishop  take  cognizance 
ofitt.    •  fPW.IW' 

It  is  enacted  by  statute  21  Jac.  I.  c.  27.  that  if  any  KM.  ^* 
woman  be  delivered  of  a  child,  which,  if  bom  alive, ^z7> 
should  by  law4>e  a  bastard  \  and  endeavours  privately 
to  conceal  its  death,  by  burying  the  child  or  the  like  *, 
the  mother  so  offending  shall  suffer  death,  as  in  the  case 
of  murder,  unless  she  can  prove  by  one  witness  at  least 
that  the  child  was  actually  born  dead.  This  law,  which 
savours  pretty  strongly  of  severity,  in  making  the  con- 
cealment  of  the  death  almost  conclusive  evidence  of  ' 
the  child's  being  murdered  hy  the  mother,  is  never* 
theless  to  be  also  met  with  in  the  criminal  codes 
of  many  other  nations  of  Europe  \  as  the  Danes,  the 
Swedes,  and  the  French :  but  it  has  of  late  years 
been  usual  with  us,  upon  trials  for  this  offence,  to  re- 
quire some  sort  of  presumptive  evidence  that  the  child 
was  bom  alive,  before  the  other  constrained  presnmp- 
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•d,    tion  (that  the  child,   vfhose  d«^:ith  is  concealed, 

djr.  tbereibre  killed  by  its  parent)  is  admitted  to  convict 
•i-^  ai : 


was 


the  prisoner. 

Concerning  bastards  in  Scotland,  and  the  laws  with 
regard  to  them,  see  Law. 

Bastard,  in  respect  of  artillery,  is  applied  to  those 
pieces  which  are  of  an  unusual  or  illegitimate  make  or 
proportion.  These  are  of  two  kinds,  long  and  short, 
according  as  the  defect  is  on  the  redundant  or  defective 
aide.  The  long  bastards  again,  are  either  common  or 
uncommon.  To  the  common  kind  belong  the  double 
culverin  extraordinary,  half  culverin  extraordinary, 
quarter  culverin  extraordinary,  falcon  extraordinary, 
&c.  The  ordinary  bastard  culverin  carries  a  ball  of 
eight  pounds. 

Bastards  is  also  an  appellation  given  to  4i  kind 
of  faction  or  troop  of  banditti,  who  rose  in  Guienne 
about  the  beginning  of  the  fourteenth  century,  and 
joining  with  some  English  parties,  ravaged  the  coun- 
try, and  set  fire  to  the  towns.— Mezeray  supposes 
them  to  have  consisted  of  the  natural  sons  of  the  no- 
bility of  Guienne,  who  being  excluded  the  right  of 
inheriting  from  their  fathers,  pot  themselves  at  the 
head  of  robbers  and  plunderers  to  maintain  them- 
selves. 

Bastard  Flower-fence,  See  A  denanthera— The 
flowers  of  this  plant  bruised  and  steeped  in  milk  are  said 
to  be  gently  anodyne  ^  for  which  purpose  they  are  of- 
ten given  in  the  West  Indies  to  quiet  very  young  chil- 
dren. The  leaves  are  used  instead  of  sena  in  Barba- 
does  and  the  Leeward  islands.  In  Jamaica,  the  plant 
is  called  sentu 

Bastard  Hemp,     See  Datisca,  Botany  Index. 

Bastard  Rocket^  Dyers-Weed^  or  Wild  Wood,  See 
Reseda,  Botany  Index, 

Bastard  Stor-of-Bethlehem  See  Albuca,  Bo- 
tany Index, 

BASTARD-Scariet  is  a  name  given  to  red  dyed  with 
bale  madder,  as  coming  nearest  the  bow-dye,  or  new 
scarlet. 

BASTARDY,  is  a  defect  of  birth  objected  to  one 
bom  out  of  wedlock.  Eustathius  will  have  bastards 
amoDg  the  Greeks  to  have  been  in  equal  favour  with  le- 
Intimate  children,  as  low  as  the  Trojan  war ;  but  the 
course  of  antiquity  seems  against  him.  Potter  and 
others  show,  that  there  never  was  a  time  when  bastar- 
dy was  not  in  disgrace.  - 

In  the  time  of  William  the  Conqueror,  however,  ba- 
stardy seems  not  to  have  implied  any  reproach,  if  we 
may  judge  from  the  circumstance  of  that  monarch  him- 
self not  scrupling  to  assume  the  appellation  of  bastard. 
His  epistle  to  Alan  count  of  Bretagne  begins.  Ego 
^f  WiUielmus  cognomento  hastardus  *. 

Bastardy,  in  relation  to  its  trial  in  law,  is  distin- 
guished into  general  and  special.  General  bastardy  is  a 
certificate  from  the  bishop  of  the  diocese,  to  the  king*s 
justices,  after  inquiry  made,  whether  the  party  is  a  ba- 
stard or  not,  upon  some  question  of  inheritance.  Ba- 
stardy Special  is  a  suit  commenced  in  the  king^s  courts 
against  a  person  that  call?  another  a  bastard* 

Arms  of  Bastardy  should  be  crossed  with  a  bar,  fil- 
let, or  traverse  from  the  right  to  the  left.  They  were 
Dot  formerly  allowed  to  carry  the  arras  of  their  father, 
and  therefore  they  invented  arms  for  themselves  y  and 
tius  is  stilhdoae  by  the  natural  sons  of  a  king. 
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Right  of  Bastardy^  Droit  de  batardise^  in  the  French  Bailardy 
laws,  is  a  right,  in  virtne  whereof  the  effects  of  has-        J| 
tards  dying  intestate  devolve  to  the  king  or  the  lord.        BwUle. 

BASTARNj!^,  or  Basternal,  a  people  of  German 
original,  manners,  and  language  \  who  extended  them* 
selves  a  great  way  to*  the  east  of  the  Vistula,  the  east 
boundary  of  Germany,  among  the  Sarmatsc,  as  far  as 
the  mouth  of  the  Ister  and  the  Euxine  ^  and  were  di- 
vided into  several  nations. 

BASTARNICiE  alpes,  in  Ancient  Geography^ 
mountains  extending  between  Poland,  Hungary,  and 
Transylvania,  called  also  the  Carpates,  and  now  the 
Carpathian  mountains. 

BASTI,  in  Ancient  Geography^  a  town  of  the  pro- 
vince of  Baetica  in  Spain,  situated  to  the  west  of  the. 
Campus  Spartarius.     Now  Ba^&a  in  Granada. 

BASTI  A,  a  sea- port  town  of  Albania  in  Turkey 
in  Europe,  over  against  the  island  of  Corfu,  at  the 
mouth  of  the  river  Calamu»  £•  Long.  lo.  35.  N.  Lat. 
39.  40.  • 

Bastia,  the  capital  of  the  island  of  Corsica  in  the 
Mediterranean.  It  has  a  good  harbour,  and  is  strongly 
fortified.  It  is  situated  on  the  western  part  of  the  coast, 
70  miles  south-south-west  of  Leghorn,  in  E.  Long.  9. 
42.  N.  Lat.  42.  35. 

BASTILE,  denotes  a  small  antique  castle,  fortified 
with  turrets.  Such  was  the  Bastile  of  Paris,  which 
seems  to  have  been  the  last  castle  that  retained  the 
name:  it  was  begun  to  be  built  in  1369  by  order  of 
Charles  V.  and  was  finished  in  1383  under  the  reign 
of  his  successor.— Its  chief  use  was  for  the  custody  of 
state  prisoners  ^  or,  more  properly  speaking,  for  the 
clandestine  purpose  of  unfeeling  despotism. 

The  lieotenatit-general  of  the  police  of  Paris  was 
the  sub-delegate  of  the  ministry  for  the  department  of 
the  Bastile.  He  had  under  him  a  titular  commissary, 
who  was  called  the  commissary  of  the  Bastile.  He 
had  a  fixed  salary  for  drawing  up  what  were  called  in- 
structions, but  he  did  not  do  this  exclusively.  He  bad 
no  inspection  or  function  but  in  cases  where  he  received 
orders :  the  reason  of  which  was  that  all  that  was  done 
in  this  castle  was  arbitrary* 

Each  prisoner  on  coming  to  the  Bastile  had  an  in- 
ventory made  of  every  thing  about  him.  His  trunks, 
clothes,  linens,  and  pockets  were  searched,  to  discover 
whether  there  were  any  papers  in  them  relative  to  the 
matter  for  which  he  was  apprehended.  It  was  not  usual 
to  search  ^rsons  of  a  certain  rank  \  but  they  were  asked 
for  their  knives,  razors,  scissars,  watches,  canes,  jewels, 
and  money.  After  this  examination,  the  prisoner  was 
conducted  iuto  an  apartment,  where  he  was  locked  up 
within  three  doors.  They  who  had  no  servants  made 
their  own  bed  and  fire.  The  hour  of  dining  was  eleveni 
and  of  supping  six. 

^  At  the  beginning  of  their  confinement  they  had  nei- 
ther books,  ink,  or  paper ;  they  went  neither  to  massi 
nor  on  the  walks  ^  they  were  not  allowed  to  write  to 
any  one,  not  even  to  the  lieutenant  of  the  police,  on 
whom  all  depended,  and  of  whom  permission  must  fir^t 
have  been  asked  by  means  of  the  major,  who  seldom 
refused.  At  first  they  went  to  mass  only  every  other 
Sunday.  When  a  person  had  obtained  leave  to  write 
to  the  lieutenant  of  the  police,  he  might  have  asked 
his  permission  to  write  to  his  family,  and  to  receive 
their  answers  ^  to  have  with  him  his  servant  or  an  at- 
tendant,. 
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*Xt^4c.  teiidaht,  &c«  which  requests  were  either  grtmted  or  re- 
fused according  to  circurastances.  Nothing  could  be 
obtained  but  through  this  channel* 

The  officers  of  the  staiF  took  the  charge  of  conveying 
the  letters  of  the  prisoners  to  the  police.  They  were 
sent  regularly  at  noon  and  at  night :  but  if  they  desired 
it,  their  letters  were  sent  at  any  hour  by  expresses,  who 
were  paid  oat  of  the  money  of  those  who  were  con* 
fined.  The  answers  were  always  addressed  to  the  ma- 
jar,  who  communicated  them  to  the  prisoner.  If  no 
notice  was  taken  of  atfy  request  contained  in  the  letter 
of  the  prisoner,  it  was  a  refusal.  The  attendants  whom 
they  appointed  for  those  who  were  not  allowed  their  own 
aervants,  or  who  had  none  of  their  own,  were  common- 
ly invalid  soldiers. 

Sometimes  a  prisoner  obtained  permiasioD  of  having 
books,  his  watch,  knife,  and  razors,  and  even  paper 
and  ink.  He  might  have  asked  to  see  thelieatenaot 
of  the  police  when  he  came  %o  the  Bastile.  This  officer 
commonly  caused  prisoners  to  be  brought  down  some 
days  after  their  arrival.  Sonoetimes  be  weal  to  visit  them 
in  (heir  chambers. 

When  the  lieutenant  of  the  police  saw  a  prisoner, 
the  conversation  turned  upon  the  cause  of  his  confine* 
nient.  He  sometimes  asked  for  written  and  signed  de- 
clarations. In  general,  aa  much  circumspection  was 
necessary  in  these  conferences  as  in  the  examination  it- 
self, since  nothing  that  a  person  might  have  said  or 
written  was  forgotten. 

When  a  prisoner  wanted  to  transmit  any  thing  to 
the  lieutenant  of  the  police,  it  was  always  by  means  of 
the  major.  Notes  might  have  been  sent  to  this  officer 
by  the  turnkeys.  A  person  was  never  anticipated  in 
any  thing— be  must  have  asked  for  every  thiug ;  even 
for  permission  to  be  shaved.  This  office  was  performed 
%y  the  surgeon  $  who  also  furnished  sick  or  indisposed 
prisoners  with  sugar,  coffee,  tea,  chocolate,  confectio^Si 
and  the  necessary  remedies. 

The  time  of  walking  was  an  hour  a-day  ;  sometimes 
an  hour  in  the  morning  and  an  hour  in  the  eveningt  in 
the  great  court. 

A  prisoner  might  have  been  interrogated  a  few  days 
after  his  entrance  into  the  Bastile,  but  frequently  this 
tvas  not  done  till  af^r  sonae  weeks.  Sometimes  he  was 
previously  informed  of  the  day  when  this  was  to  be 
done  (  often  be  was  only  acquainted  with  it  the  mo- 
ment he  was  brought  down  to  the  council-chamber. 
This  commission  of  interrogatory  was  executed  by  the 
lieutenant  of  the  police,  a  counsellor  of  state,  a  master 
of  requests,  a  counsellor  or  a  commissioner  of  the  Cha- 
telet.  When  the  lieutenant  of  the  police  did  not  bim- 
•elf  interrogate,  be  usually  came  at  the  end  of  the  eza- 
inination. 

The  commissioners  were  purely  passive  beings.  Fre- 
quently they  attempted  to  frighten  a  prisoner }  they  laid 
anares  for  him,  and  employed  the  meanest  artifices  to 
get  a  confession  from  him.  They  pretended  proofs,  ex- 
liibited  papers,  without  suffering  him  to  read  them :  as* 
sorting  that  they  were  instruments  of  unavoidable  con- 
'viction.  Their  interrogatories  were  always  vague. 
They  turned  not  only  on  the  prisoner's  words  and 
actions,  hot  on  hb  most  secret  thoughts,  and  on  the 
discourse  and  conduct  of  persons  of  his  aoquaintanco, 
whom  it  was  wished  to  bring  into  question. 

The  exanuaefs  teld  a  prisoner  that  his  life  was  at 


stake  J  that  his  fate  depended  on  himself;  that  if  he  b^uji^ 
would  make  a  fair  declaration,  they  were  authorized  to 
promise  him  a  speedy  release ;  but  if  he  refused  to  con- 
fess, he  would  be  given  up  to  a  spedal  commission: 
that  they  wene  in  possession  of  decisive  documents,  of 
authentic  proofs,  more  than  sufficient  to  ruin  him ,  that 
his  accomplices  had  discovered  all ;  that  the  govern- 
ment had  unknown  resources,  of  which  he  could  have 
no  suspicion.  They  fatigued  prisoners  by  varied  and 
infinitely  multiplied  interrogatories.  According  to  the 
persons,  they  employed  promises,  caressea,  and  menaces. 
Sometimes  tliey  used  insults,  and  treated  the  unhappy 
sufferers  with  an  insolence  that  filled  up  the  mea- 
sure of  that  tyranny  of  which  they  were  the  base  in- 
struments. 

If  the  prisoner  made  the  required  confession,  the 
commissioners  then  told  him,  that  they  had  no  precise 
authority  for  his  enlargement,  but  that  they  had  evenr 
reason  to  expect  it ;  that  they  were  going  to  solicit  it, 
&c.  The  prisoner's  confessions,  far  from  bettering  hit 
condition,  gave  occasion  to  new  interrogatories,  oftea 
lengthened  his  confinement,  drew  in  the  persons  with 
whom  he  had  connexions,  and  exposed  himself  to  new 
vexations. 

Although  there  were  rules  for  all  occasions,  yet  every 
thing  was  subject  to  exceptions  arising  from  influence, 
recommendations,  protectioui  intrigue,  &c.  because  the 
first  principle  in  this  place  was  arbitrary  will.  Very 
frequently!  persons  confined  on  the  same  account  wens 
treated  very  differently,  according  as  their  recommenda- 
tions were  more  or  less  considerable. 

There  was  a  library,  founded  by  a  foreign  prisoner 
who  died  in  the  Bastile  in  the  beginning  of  the  last  cen- 
tury. Some  prisoners  obtained  leave  to  go  to  it }  others, 
to  have  the  books  carried  to  their  chambers. 

The  falsest  things  were  told  the  prisoners  with  an  air 
of  sincerity  and  concern.  '^  It  is  very  unforOinate  that 
the  king  has  been  prejudiced  against  yon.  His  ma- 
jesty cannot  bear  your  name  mentioned  without  being 
irritated.  The  affair  for  which  you  have  lost  your  li- 
berty is  only  a  pretext— they  had  designs  against  yen 
before— you  have  powerful  enemies.^'  These  discourses 
were  the  etiquette  of  the  place. 

It  would  have  been  in  vain  for  a  prisoner  to  ask  leave 
to  write  to  the  king^ie  could  never  obtain  it. 

The  perpetual  and  moat  insupportable  torment  of 
this  cruel  and  odious  inquisition,  were  vague,  indeter- 
minate, false,  or  equivocal  promises,  inexhaustible  and 
constantly  deceitful  hopes  of  a  speedy  release,  exhor^ 
tations  to  patience,  and  blind  conjectures,  of  which 
che  lientenant  of  the  police  and  officers  were  very  la- 
vish. 

To  cover  the  odium  of  the  barbarities  exercised  herci 
and  slacken  the  zeal  of  relations  or  patrons,  the  most 
absurd  and  contradictory  slanders  against  a  prisoner 
were  frequently  published.  The  true  causes  of  impri- 
sonment, and  real  obstacles  to  release,  were  concealed. 
These  resources,  which  were  infinitely  varied,  were  io- 
exbaustible. 

When  a  prisoner  who  was  known  and  protected  had 
entirely  lost  his  healthy  and  hb  life  was  thought  in 
danger,  he  was  always  sent  out.  The  minbtry  did 
not  choose  that  persons  well  known  should  din  in  the 
Bastile.  If  a  prisoner  did  die  there,  he  was  interred 
in  the  parish  of  St  Paul,  under  the  name  of  a  domes- 
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I,  tie ;.  an^  tki»  fa]«ity  w«s  wrkUa  in  the  reguter  of 
■-^  deaibj,  ia  order  to  deceive  posterity.  There  was  ano- 
ther register  in  which  the  true  names  of  the  deceased 
were  entered ;  but  it  was  not  withoat  great  difficaltj 
that  extracts  could  be  procured  from  it.  The  commis- 
sary of  the  Bastile  roost  first  have  been  informed  of  the 
use  the  family  intended  to  make  of  the  extract* 

In  l6*j^  the  baggage  of  Louis  chevalier  de  Rohan, 
.grand  huntsman  of  France,  having  been  taken  aod 
rummaged  te  a  skirmish,  some  letters  were  Coond  which 
caused  a  sospicion  that  he  had  treated  with  the  English 
for  the  surrender  of  Havre  de  Grace.  He  was  arrest- 
ed and  put  into  the  Bastile.  The  Sieur  de  la  Tuan- 
derie,  his  agent,  concealed  himself.  The  proof  was 
not  sufficient.  A  commission  was  named  to  proceed 
«p^inst  the  aeeosed  for  tredisoo.  La  Tuanderie  was 
discovered  at  Ronen  :  an  attempt  was  made  to  arrest 
him  ;  biii  he  fired  on  the  assailants,  and  obliged  them  to 
kill  him  on  the  spot.  Persons  attached  to  the  chevalier 
de  Rohan  went  every  evening  round  the  Bastile,  cry- 
ing through  a  speaking  trumpet,  '*  La  Tuanderie  is 
dead,  and  has  said  nothing  j^^  but  the  chevalier  did 
not  hear  them.  The  commissioners,  not  being  able 
to  get  any  thing  from  him,  told  him,  *^  that  the  king 
knew  all,  that  they  had  proofs,  but  only  wished  for  his 
own  confession,  and  that  they  were  authorised  to  pro- 
mise htm  pardon  if  he  would  declare  the  truth. '*  The 
ciievalicr,  too  credulous,  confessed  the  whole.  Then 
the  perfidious  eooMMSsiooeDS  changed  their  language. 
They  said,  **  that  with  respect  to  the  pardon,  they 
could  not  answer  for  it :  but  that  ibey  bad  hopes  of  ob- 
taining it,  and  would  go  and  solicit  it.'*  This  they 
troubled  themselves  very  little  about ;  and  condemned 
the  crtmioal  to  lose  his  head.  He  was  conducted  on 
a  pkttforn  to  the  scaflUd,  by  means  of  a  gallery  rais- 
ed io  the  height  of  the  window  of  the  armoury  in  the 
arsenal,  which  looks  towards  the  little  square  at  the  end 
of  the  Rue  des  ToufveUcs,  He  was  beheaded  on  No* 
vember  27.  1674. 

The  Jesuits  of  the  coUege  of  Qernsont,  in  the 
Ittie  St  Jacques^  Paris,  bavin?  this  same  year  (1674) 
invited  the  king  (Louis  XlV.)  to  honour  with  his 
presence  a  tragedy  to  he  performed  ky  their  scholars, 
that  prince  accepted  the  invitation.  These  able  eour- 
tiers  took  care  to  insert  in  the  piece  several  strokes  of 
flattery,  with  which  the  monarcb,  greedy  of  such  in- 
cense, was  greatly  pleased.  When  the  rector  of  the 
coUege  «ra8  conducting  the  king  home,  a  nobleman  in 
the  train  applauded  the  success  of  the  tragedy.  Louis 
said,  **  Do  you  wonder  at  it  ?  this  is  my  coUege^  The 
Jesuits  did  sot  lose  a  word  of  this.  The  very  same 
night  they  got  engraved  in  large  oolden  letters  on 
black  marble,  C^Uegium  Lodavici  M<^^m^  instead  of 
(he  former  iuscription  which  was  pliLoed  beaeath  the 
name  of  Jesus  on  the  principal  irate  of  the  ooUoge 
{^CoUegntm  Claramontanum  Sodetatis  Jesus)  ;  and  in 
the  morning  the  new  inscription  was  .put  up  in  place 
of  the  old  one.  A  yonng  scholar  of  quality,  Med  13, 
who  was  witness  to  the  zeal  of  the  reverend  fathers, 
made  the  two  following  verses,  which  be  posted  up  at 
night  on  the  college  gate  : 

Abstulit  hinc  Jesum^  posuitque  insignia  regis 
Impia  gens :  aUum  non  colit  ilia  t^eum* 

The  Jesuits  did  not  fail  to  cry  oat  saciilege :    the 
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young  author  was  discovered,  taken  op,  and  pot  into  BastiU. 
the  Bastile.  The  imphicable  society  caused  him,  as  a 
matter  o(  favour ^  to  be  condemned  to  perpetual  im- 
prisonment \  and  he  was  transferred  to  the  citadel  of 
the  isie  St  Marguerite.  Several  years  after,  he  was 
brought  back  to  the  Bastile*  In  170 5. he  had  been  a 
prisoner  3 1  years.  Having  become  heir  to  all  his  fa- 
mily, wlu>  possessed  great  property,  the  Jesuit  Rique* 
let^  then  confessor  of  the  Bastile,  remonstrated  to  bis- 
brethren  on  the  necessity  of  restoring  the  prisoner  to 
liberty.  The  golden  shower  which  forced  the  tower 
of  Danac  had  the  same  effect  on  the  castle  of  the 
Bastile.  The  Jesuits  made  a  merit  with  the  prisoner 
of  the  protection  they  granted  him  \  and  this  man  of 
rank,  whose  family  would  have  become  extinct  with* 
out  the  alA  of  the  society,  did  not  fail  to  give  them  ex- 
tensive proofs  of  his  gratitude* 

Nowhere  else  on  earth,  perhaps,  has  humau  misery,., 
by  human  means,   been  rendered  so  lasting,  so  com- 
plete, or  so  remediless.     This  the  following  case  may 
suffice  to  evince  J  the  particulars  of  which  |upe  trans- 
lated from  that  elegant  and  energetic  writer  M.  Mer» 
cier.     TIm  heinous  offence  which  merited  an  imprison- 
ment surpassing  torture  and  rendering  death  a  blessing,., 
though  for  obvious  reasons  UQt  specified  by  our  author, 
is  known  from  other  sources  to  have  consisted  in  some 
unguarded  expressions  implying  disrespect  concerning 
the  late  Gallic  monarch  Louis  XV. 

Upon  the  accession  of  IjooIs  XV  L  to  the  throne,  this 
ministers  then  in  office,  moved  by  humanity,  began  their* 
adminwtration  with  aa  act  of  demency  and  jasti<^  ^ » 
they  inspected  tlie  registers  of  the  Bastile,  and  set  many 
prisoners  nt  liberty.    Among  those  there  was  an  old  > 
man  who  had  groaned  in  confinement  for  47  years  be- 
tween  four  thick   and  cold  stone^ walls*      Hardened, 
by  adversity,  which  strengthens  both  the  mind  and  the 
4MinstitotiQn,  when  they  are  not  overpowered  by  it,  he 
had  resisted  the  horrors  of  his  long  imprisonment  with  y 
an  invincible  and  nuudy  spirit.     His  locks  white,  thin, . 
and  scattered,  had  almost  acquired  the  rigidity  of  iron ;. 
whilst  his  body,  environed  for  so  loi^  a  time  by  a  cof- 
fin of  st4Mie,  had  borrowed  from  it  a  firm  and  compact- 
habit.      The  narrow  door  of  his  tomb,  turning  upon 
its  grating  hiqges,  opened  not  as  usual  by  halves  j  aod 
an  unknown  voioe  abnouoced  his  liberty,  and-faade  ham  > 
depart*    Relieving  this  to  be  a  dreaoi,  he  hesitated^, 
hut  at  length  rose  up  aod  walked  forth  with  tremUiog 
steps,  amazed  at  the  apace  he  traversed :  The  stairs  af 
the  prison,  the  halls,  the  court,  seemed  to  him  vast,  im- 
mense, and  almost  without  bounds*    He  stopped  from* 
time  to  tin^e,  and  gazed  around  like  a  bewildered  tra- 
veller :  His  vision  was  with  difficulty  reconciled  to  the 
dear  Xigbt  of  day :  .He  contemplated  the  heavens  as  a 4. 
new  object :  His  eyes  remained  fixed,  and  be  could  not . 
even  weep.  „  Stupified  with  the  newly  ac^ired  power  - 
of  changing  his  position,  his  limbs,  like  his  tongue,  re-  • 
fused,  in  spite  of  his  efforts,  to  perform  their  office  \  at  ^ 
length  he  got  through  the  formidable  gate. 

When  he  felt  the  motion  of  the  carriage  prepared  to  .> 
transport  him  to  his  forjner  habitation,  he  screamed  out,  . 
aad  ottered  some  Inarticulate  sounds;  and  as  hexould  . 
not  bear  this  new  movement,  he  was  obliged  to  de- 
scend.     Supported  by  a  benevolent  arm,,  he  sought 
out  (the  street  where  he  had  formerly  resided  :  be  found 
it,  but  no  trace  of  his  hovsa  jemaiatd  \  .one  of  the  pub-' 
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Bastilf*  lie  edific^is  Occupied  the  spot  where  it  had  stood.  He 
now  saw  nothing  that  brought  to  his  recollectioa,  either 
that  particular  quarter,  the  city  itself,  or  the  objects 
with  which  he  had  formerly  been  acquaii\jted.  The 
houses  of  his  nearest  neighbours,  which  were  fresh  in  his 
memory,  had  assumed  a  new  appearance.  In  vain  were 
his  looks  directed  to  all  the  objects  around  him  ^  he 
could  discover  nothing  of  which  he  had  the  smallest  re- 
membrance. Terrified,  he  stopped  and  fetched  a  deep 
sigh.  To  him,  what  did  it  import  that  the  city  was 
peopled  with  living  creatures  ?  None  of  them  were  alive 
to  him ;  he  was  unknown  to  all  the  world,  and  he  knew 
nobody  :  And  whilst  he  wept,  he  regi^tted  his  dun- 
geon. 

At  the  name  of  the  Bastile,  which  he  often  pronoun- 
ced and  even  claimed  as  an*  asylum,  and  the  sight  of  his 
clothes  that  marked  a  former  age,  the  crowd  gathered 
round  him  :  curiosity,  blended  with  pity,  excited  their 
attention*  .The  roost  aged  asked  him  many  questions, 
but  had  no  remembrance  of  the  circumstances  he  reca- 
pitulated* At  length  accident  brought  in  his  way  an 
ancient  domestic,  now  a  superannnated  porter,  who, 
confined  to  his  lodge  for  1 5  years,  had  barely  snfficient 
strength  to  open  the  gate:-— Even  he  did  not  know  the 
master  he  had  served  y  but  informed  him  that  grief  and 
misfortune  had  brought  his  wife  to  the  grave  30  years 
before,  that  his  children  were  gone  abroad  to  distant 
climes,  and  that  of  all  his  relations  and  friends  none 
now  remained.  This  recital  was  made  with  the  indif- 
ference which  people  discover  for  events  long  passed, 
and  almost  forgot.  The  miserable  roan  groaned,  and 
groaned  ;^lone.  The  crowd  around,  offering  only  un- 
known features  to  his  view,  made  htro  feel  the  excess  of 
his  calamities  even  roore  than  he  would  have  done  in  the 
dreadful  solitude  that  he  had  left. 

Overcome  with  sorrow,  he  presented  himself  before 
the  minister  to  whose  humanity  he  owed  that  liberty 
which  was  now  a  burden  to  him.  Bowing  down,  he 
said,  '*  Restore  me  again  to  that  prison  from  which 
you  have  taken  me :  I  cannot  survive  the  loss  of  my 
nearest  relations  j  of  roy  friends  )  and,  in  one  word,  of 
a  whole  generation  i  Is  it  possible  in  the  same  moment 
to  be  informed  of  this  univeral  destruction,  and  not 
to  wish  for  death  P  This  general  mortality,  which  to 
the  rest  of  mankind  comes  slowly  and  by  degrees,  has 
to  me  been  instantaneous,  the  operation  of  a  moment. 
Whilst  secluded  from  society,  I  lived  with  myself  only  j 
but  here  I  neither  can  live  with  myself  nor  with  this 
new  race,  to  whom  my  anguish  and  despair  appear  on- 
ly as  a  dream.  There  is  nothing  terrible  in  dying  ^ 
but  it  is  dreadful  indeed  to  be  the  last.^*  The  minister 
was  melted  ^  he  caused  the  old  domestic  to  attend  this 
unfortunate  person,  as  only  he  could  talk  to  him  of  his 
family.  This  discourse  was  the  single  consolation  that 
he  received  :  for  he  shunned  all  intercourse  with  a  new 
race,  bom  since  he  had  been  exiled  from  the  world  ; 
and  he  passed  his  time  in  the  midst  of  Paris  in  the  same 
solitude  as  he  had  done  whilst  confined  in  a  dungeon  for 
almost  half  a  century.  But  the  chagrin  and  mortifica^ 
tion  of  meeting  no  person  who  could  say  tc  him,  We 
were  formerly  known  to  one  another,  soon  put  an  end 
to  his  existence. 

Such  was  the  nature  of  this  celebrated  fortress. 
Many  of  our  readers  will  probably  recollect  that  it  was 
attacked  and  taken  by  the  Parisian  mob  on  the  14th 
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July  1789.    At  that  time  only  seven  prisoners  wen  f^f^ 
found  in  it,  and  it  did  not  appear  that  any  of  them  were 
the  victims  of  tyranny  or  wanton  oppression. 

BASTIMENTOSv  the  name  of  some  small  islands 
near  Terra  Firma  in  Sooth  America,  at  the  mouth  of 
the  bay  of  Nombre  de  Dios. 

BASTINADO.  See  Bastanado. 
.  BASTION,  in  the  modern  fortification,  a  huge  mass 
of  earth,  faced  usually  with  sods,  sometimes  with  brick, 
and  rarely  with  stone,  standing  out  from  a  rampait 
whereof  it  is  a  principal  part,  and  is  what,  in  the  an- 
cient fortification^  was  called  a  bulwarks 

Solid  Bastions^  are  those  that  have  the  void  space 
within  them  filled  up  entirely,  and  raised  of  an  cqpal 
height  with  the  rampart. 

Void  and  Hollow  Bastjovs^  are  those  that  are  only 
surronnded  with  a  rampart  and  parapet,  having  the 
space  within  void  and  empty,  where  the  ground  is  so 
low,  that,  if  the  rampart  be  taken,  no  retrenchment  can 
be  made  in  the  centre,  but  what  will  lie  under  the  fire 
of  the  besieged. 

Flat  Bastiov^  is  a  bastion  built  in  the  middle  of  the 
curtain,  when  it  is  too  long  to  be  defended  by  the  ba- 
stion at  its  extremes. 

Cut  Bastion^  is  that  whose  point  is  cat  off,  and  in- 
stead thereof  has  a  re-entering  angle,  or  an  angle  in- 
wards, with  two  points  outwards  3  and  is  used  either 
when  without  such  a  contrivance  the  angle  would  be 
too  acute,  or  when  water  or  some  other  impediment 
hinders  the  carrying  on  the  bastion  to  its  full  extent. 

Composed  Bastion^  is  when  two  sides  of  the  interior 
polygon  are  very  unequal,  which  makes  the  gorges  also 
unequal. 

Deformed  Bastion,  is  when  the  irregalarity  of  the 
lines  and  angles  makes  the  bastion  out  of  shape  \  as  when 
it  wants  one  of  its  demigorges,  one  side  of  the  interior 
polvgon  being  too  short. 

jDemi- Bastion,  is  composed  of  one  face  only,  and 
but  one  flank,  and  a  demigorge. 

Double  Bastion,  is  that  which  is  raised  on  the  plane 
of  another  bastion. 

Regular  Bastion,  is  that  which  has  its  true  propor- 
tion of  faces,  flanks,  and  gorges. 

Bastion  of  France,  a  fortress  on  the  coast  of  Bar- 
bary,  belonging  to  the  French. 

BASTITANI,  in  Ancient  Geographtf,  a  people  of 
the  province  of  Bsetica  in  Spain.     See  BfriCA. 

BASTOIGNE,  a  small  town  of  the  Netherlands, 
in  the  duchy  of  Loxembnrgh.  £.  Long.  6.  o.  N.  Lat 
50.  10. 

BASTON,  in  Law,  one  of  the  servants  to  the  war- 
den of  the  Fleet- prison,  who  attended  the  king's  courts 
with  a  red  staff,  for  taking  into  tustody  such  as  are  com- 
mitted by  the  court.  He  also  attends  on  such  prisoners 
as  are  permitted  to  go  at  large  by  license. 

Baston,  or  Battoon,  in  Architecture,  a  moulding  in 
the  base  of  a  column,  called  a  tore* 

Baston,  Baton,  or  Batune.  This  word  is  French^ 
and  signifies  a  staff  or  cudgel :  it  should  be  spelt  BJpm  ; 
but  is,  by  most  English  writers,  corruptly  spelt  as 
above.  It  is  only  borne  in  English  coats  of  arms,  as 
a  badge  of  illegitimacy  ^  hut  French  heralds  intro- 
duce it  in  arms  as  a  difference,  or  mark  of  consan- 
guinity. 

Baston,   Robert,  a  Carmelite  monk,   afterwards 
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prior  of  the  eooTent  of  that  order  at  Scarboroogfai 
I        and  also  poet  Uureat  and  poblic  orator  at  Oxford, 
'Old-  iloarisbed  in  the  fourteenth  century*    King  Edward  I. 
^*       in  bis  expedition  into  Scotland  in  1304,  took  Bobert 
fiaston  witb  him,  in  order  to  celebrate  his  victories 
over  the  Scots ;  bat  oar  poet  being  taken  prisoner, 
was  obliged  to  change  his  note,  and  sing  the  soccesses 
of  Bobert  Bmce.    He  wrote  several  books  in  Latin, 
on  the  wan  of  Scotland,  the  Laxary  of  Priests,  Sy« 
nodical  Sermons,  &c« )  and  also  a  volome  of  tragedies 
and  comedies,  in  English*    He  died  aboot  the  year 

BASTONADO,  Bas^onade,  the  pnnishment  of 
beating  or  drabbing  a  criminal  with  a  stick*  The  word 
is  formed  of  the  French  hastoa,  a  <*  stick**  or  **  staff." 
The  bastonade  was  a  panishment  osed  both  among  the 
ancient  Greeks,  Boroans  and  Jews,  and  still  obtains, 
among  the  Turks.  The  Bomans  called  it  Jwtigaihf 
fustium  admomtWf  mjiitttbus  tttdt  f  which  differed  firom 
the  JiageUatio^  as  the  former  was  done  with  a  stick,  the 
latter  with  a  rod  or  scourge.  The  fustigation  was  a 
lighter  punishment,  and  inflicted  on  freemen  \  the  fla* 
gellation  a  severer,  and  reserved  for  slaves.  It  was  also 
called  tympanum,  because  the  patient  here  was  beat  with 
sticks^  like  a  drarok-^-Tbe  punishment  is  much  in  nse 
in  the  east  to  this  day.  The  method  there  practised  is 
thus :  the  criminal  being  laid  on  bis  belly,  his  feet  are 
raised,  and  tied  to  a  stake,  held  fast  by  officers  for  the 
purpose  \  in  which  posture  he  is  beaten  with  a  cudgel 
on  the  soles  of  his  feet,  back,  chin,  &c.  to  the  namber 
.  of  100  or  more  blows. 

BA8TWICK,  Dr  Johk,  bom  at  Writtle  in  Essex, 
in  1593  >  practised  physic  at  Colchester)  but  being  a 
man  of  warm  imagination,  and  a  good  Latin  scholar, 
applied  himself  to  writing  books  against  popery.  A- 
bout  the  year  163.^,  he  printed  in  Holland  a  Latin 
treatise,  entitled  Klenekus  reUgioms  PttpitHca,  with 
Fbgellum  ptmtificts  et  epucoporum  Latiakum,  in  which 
the  English  prelates  thinking  themselves  also  aimed  at, 
be  was  fined  loool.  in  the  high  commission  court,  ex- 
communicated, prohibited  practising  physic,  his  books 
ordered  to  be  burnt,  and  himself  to  remain  in  prison 
until  he  made  a  recantation.  Instead  of  recanting,  he 
wrote  in  prison,  Apologeticus  ad  prasmles  AngHcanos.  t 
and  another  book  called,  T/te  Litany  ;  wherein  he  se- 
verely exclaimed  against  the  proceedings  of  that  court, 
and  taxed  the  bishops  witb  an  inclination  towards  po» 
pery.  Prynne  and  Burton  coming  under  the  lash  oF 
the  star-chamber  court  at  the  same  time,  they  were  all 
censored  as  scandalous  seditious  persons,  condemned  to 
a  fine  of  5000I.  each,  to  be  pilloried,  to  lose  their  ears, 
and  to  perpetual  imprisonment  in  three  remote  parts 
of  the  kingdom.  '  The  parliament  in  1640  reversed 
these  proceedings  \  and  ordered  Dr  Bastwick  a  repa* 
ration  of  joool.  out  of  the  estates  of  the  commissioners 
and  lords  who  had  persecuted  him,  which  tli^  ensuing 
confusions  prevented  his  receiving :  however,*  his  wife 
had,  in  1644,  an  allowance  ordered  for  her  and  her 
busband^s  maintenance.  What  became  of  him  aftei>> 
ward  is  not  known. 

BAT,  in  Zoology,  See  Vespertilio,  Mammalia 
Indix. 

BAT'Fowh'ngy  a  method  of  catching  birds  in  the 
night,  by  lighting  some  straw,  or  torches,  near  the 
)plsce  where  they  are  at  roost ;  for  upon  beating  them 
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np,  they  fly  to  the  tuotf  where,  being  ainaxed,  they  Bat- FowU 
are  easily  caught  in  nets  or  beat  down  with  boshes  fix-       ing 
ed  to  the  end  of  poles,  &c.  ^^  ' 

Bat,  Bate^  or  Bat%f  a  small  copper  coin,  mixed  P***y^"*f 
with  a  little  silver,  cnrrent  in  several  cities  of  Germa« 
ny :  it  is  worth  four  orotzers.    It  is  also  a  coin  in 
Switzerland,  carxent  at  five  livres,  or  100  sols,  French 
moneVk 

BATABLE,  or  Debatable  Grouhd,  that  land 
which  lay  between  Scotland  and  England,  when  the 
kingdoms  were  distinct,  to  which  both  nations  pretend* 
ed  a  rieht. 

BATACALA,  a  small  kingdom  on  the  coast  of 
Malabar  in  the  East  Indies.  It  had  a  very  large  town 
of  the  same  name  )  bnt  there  is  nothing  now  left,  ex- 
cept II  or  12  small  pagods  covered  with  copper  and 
stone.  The  country  produces  a  good  deal  of  pepper  t 
the  English  formerly  had  a  factory  here  j  but  were  all 
massacred  by  the  natives,  because  one  of  their  buirdogs 
had  killed  a  consecrated  cow. 

Batacala,  a  fortified  town  and  castle  on  the  east 
coast  of  the  island  of  Ceylon  in  the  East  Indies.  The 
Dutch  drove  away  the  Portuguese,  and  possessed  them« 
selves  of  part  of  the  adjacent  country.  E.  Long.  81.3. 
N.  Lat.  7.  J  5' 

BATANISTS,  or  Batekites.    See  Batenites. 
BATASEK,  a  town  of  Lower  Hungary,  seated  on 
the  Danube,  in  E.  Long.  19.  50.  N.  Lat.  46.  30. 

BATAVA  rGuffYi  understood),  a  ciudelof  Vinde- 
licia,  so  callea  from  the  Cobors  Batava,  in  garrison 
nnder  the  commander  in  Bbsstia :  now  Patau :  being 
first  called  Batau,  from  the  Batavi  j  then  Bassaui  and 
Passau;  situated  io  Bavaria,  at  the  confluence  of  the 
Danube,  Inn,  and  Ills.    See  Passau. 

BATAVIA,  the  captial  of  the  Dutch  settlements 
in  the  East  Indies )  a  city  of  the  kingdom  ef  Bantam 
in  the  island  of  Java.     See  Java*. 

BATAVOBUM  insula,  the  island  of  the  BaU* 
vians,  in  Ancient  Geography.  Of  this  island  Tacitus 
gives  the  following  description.  '*  The  Bhine  flowing 
in  one  channel,  or  only  broken  bv  small  islands,  b  divi- 
ded, at  its  entering  Batavia,  as  it  were  into  two  rivers* 
One  continues  its  course  through  Germany,  retaining 
the  same  name,  and  violent  current,  till  it  falls  into  the 
ocean.  The  other  washing  the  coast  of  Gaul,  with  a 
broader  and  more  gentle  stream,  is  called  by  the  inha« 
bitants  Vahalts;  which  name  it  soon  changes  for  that 
of  Mo$a,  by  the  immense  mouth  of  which  river  it  dis- 
charges itself  into  the  same  ocean.^*  According  to 
Tacitus,  therefore,  the  island  of  the  Batavians  was 
bounded  by  the  ocean,  the  Bhine,  and  the  Vahalis, 
now  the  Wede.  Csesar  extends  it  to  the  Mosa,  or 
Meuse  ;  but  Pliny  agrees  with  Tacitus.  However,  thtt 
island  was  of  greater  extent  in  Tacitus^s  time  than  in 
CsBsarV  $  Dmsus,  the  father  of  Germanicos,  having 
by  a  new  canal  conveyed  the  waters  of  the  Bhine  into 
the  ocean  a  considerable  way  north  of -the  former  mouth 
of  that  river.  The  Batavi  were  a  branch  of  the  Catti, 
who  in  a  domestic  sedition,  being  expelled  their  coun- 
try, occupied  the  extremity  of  the  coast  of  Gaul,  at 
that  time  uninhabited,  together  with  this  island  situated 
among  shoals.  Their  name  Batavi  they  carried  with 
them  from  Germany  \  there  being  some  towns  in  the 
territory  of  the  Catti  called  Battenbergp  and  Batten^ 
hau$€H*    The  bravery  «f  the  Batavi,  especially  the 

3  M  horse. 


BAT 


r  458  ] 


BAT 


BatnTorum  ^^'''"^t  procared  tbem  not  only  grett  honour  firom  the 
I)        Romans,  being  called  their  brot/^ers  and  Jriends  ;  but 
BateR.     an  exception  from  taxes,  being  obUgvd  onlj  to  furnish 
men  and  arms.     The  nioderu  name  of  this  island  is 
Betu  or  Betaw. 

Batavorum  Oppiclum^  in  Ancient  Geography^  a 
town  in  the  island  of  the  Batavi,  Dientioned  bj  Tacitua, 
without  any  particular  name  ;  which  has  given  rise  to 
several  surmises  about  it,  some  supposing  it  to  be  Nwu- 
guen^  but  Cluverius,  Batavadurum  or  Batemburg^  both 
without  the  island  ^  which  situation  renders  both  these 
places  inadmissible,  since  Tacitus  places  ihia  nameless 
town  within  the  island. 

BATCHELOR.     See  BAcaxix)&. 

BATE,  GzoRGEf    an  eiainenk  physician,  bom  al 
Maid's  Morton,  near  Buckiogbemy  in  the  year  i6o&« 
In  1629  he  obtained  a  license,    and  for  some  ycftra 
practised  in  aod  about  Oxford :  his  practice  was  chiefly 
amongst  the  Puritans,  who  at  that  time  considered  him 
as  one  of  their  party.     In  1637,  ^®  ^^^^  ^^  degree 
of  doctor  in  physic,  and  became  very  eminent  in  his 
profession,  so  that  when  Kii^  Charles  kept  his  court  at 
Oxford,  he   was  bis   principal  physician.     When  the 
king's  affairs  declined,  Dr  Bate  removed  to  London, 
where  he  accommodated  himself  so  well  to  the  tiaies, 
that  he  became  physician  to  the  Charter-house,  fcUon  of 
the  college  of  physicians,  and  afterwards  principal  phy- 
sician to  Oliver  Cromwell.     Upon  the  Restoration,  be 
got  into  favour  with  the  royal  party,  was  made  principal 
physician  to  the  king,  and  fellow  oH  the  Royal  Society  ; 
and  this,  we  are  told,:  was  owing  to  a  report  raised  on 
purpose  by  his  friends,  accosding  to  Mr  Wood,  that  he 
gave  the  protector  a  dose  which  hastened  his  death.   Dr 
Bate  wrote  in  Latin  an  account  of  the  late  commotions 
in  England,  and  some  other  pieces.     He.  died  at  his 
bouse  in  Hatton-garden,  and  wxu  buried  at  Kingstoa 
upon  Thames  in  Surry.— >There  was  another  George 
Bate,  who  wrote  a  work  entitkd,  ^*  The  Lives,  Actions, 
and  Exeootion,  of  the  prime  Actors  and  principal  Con* 
trivers  of  that  horrid  Murther  of  our  late  pioua  and  8a« 
cred  King  Charles  I/* 

BATENITES,  a  sect  of  apDstates  from  Makome- 
tanism,  dispersed  through  the  East,  who  professed  the 
same  abominable  practices  with  the  Isroaelians  and  Kar- 
mati^ns.  The  word  properly  signifies  esoteric^  or  peo<» 
pie  of  inward  or  hidden  light. 

BATES,  William,  D.  D.an  eminent  Presbyterian 
divine,  born  in  November  1625.  He  was  admitted  in 
Emanuel  college,  Cambridge,  and  from  thence  removed 
to  King'a  college  in  1644.  He  wa«  one  of  the  com- 
missioners, at  the  conference  in  the  Savoy,  for  review- 
ing the  public  liturgy,  and  was  concerned  in  drawing 
up  the  exceptions  against  the  Common  Prayer :  bow^ 
ever,  soon  after  the  Restoration,  he  was  appointed  chap^ 
lain  to  King  Charles  ll.  and  became  minister  of  St 
I>onstan*s  in  the  West,  but  was  deprived  of  that  bene* 
fice  for  nonconformity.  Dr  Bates  bore  a  good  and  ami- 
able character ;  and  was  honoured  with  the  friendship  of 
the  lord  keeper  Bridgman,  the  lord  chancellor  Finch, 
the  earl  of  Nottinghami  and  Archbishop  Tiilotson.  He 
was  offered,  at  tiM  Restoration,  the -deanery  of  Litch- 
field ;  which  he  refused.  He  published  Select  Lives 
of  illustrious  and  pious  persons,  in  Latin  \  aad  siece  bia 
death,  all  his  works,  except  his  SeleoC  Lives,  have  been 
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printed  ia  one  volume  in  fblinw    He  died  in  July  14^    gmfi^ 
2609,  in  the  74th  year  of  his  a^pe.  Bi)K 

.    BATH,  a  oky  of  Somersetshire  in  England,  seated 
in  W^^Leng.  2.  30.  N.  Lat.  51.  27.    All  the  diiertat 
namea  that  this  city  has  berne  in  dtilereot  ages  and 
langoagrs  have  been  taken  from  its  medicinal  watecsi^ 
as  the  wiBSfw  ^i(^,  ev  **  hot  waters,"  of  Ptolemy  \  the 
Aqtt€C  S&li\  or  **  waters  of  the  sun,^'  of  Antoninus  y 
the  Coer  Biiden^  and  Caer  Eummi^  i.  e»  *^  the  city  of 
baths,'*  and  *'  the  city  of  ointment,**  of  tbe  Britons  \ 
and  the  AtJanancheBteTy  u  e.  ^'  the  city  of  valctodina- 
rians,**  of  the  Saxons.   The  baths  consist  of  tbe  King's 
bath,  the  Queen*s  batli,  the  Cross-bath,  the  Hot-bath, 
the  Leper's  bath,  and  tbe  doke  of  Kingston's  batk 
Thia  place  was  of  old  a  resort  only  for  cripplee  and 
diseased  persons  ;  bet  now  it  ia  more  frequented  by  the 
soond  for  pleasure  than  by  the  sick  for  health.     The 
waters  are  very  pleasant  to  tbe  taste  ^  and  impregnated 
with  a  vitriolic  principle,  yielding,  upon  evaporatioo, 
a  b'tUe  neutral  salt,  and  a  calcareous  earth  and  iron. 
They  are  very  efficacious  in  strengthening  the  bowels 
and  stomach,  bracing  tbe  relaxed  fibiea,  and  invigon^ 
ling  the  circulation.     In  bilious  complaints  they  art 
counted  specific  ^  and  proved  aervtoeable  in  most  ner» 
voBs^  paralycio,  rheumatic,  and  gouty,  complaints.    At 
the  Kiog*a  bath  is  a  handsome  pump-room,  where  tbe 
gentlemen  and  ladies  go  in  a  morning  to  drink  tbe  wa- 
ters \  and  there  is  a  band  of  music  that  plays  all  the 
timoh      In  tbe  Cross-bath  is  a  monument  of  marble, 
represeuting  the  descent  of  tbe  Holy  Ghoat  attended 
by  angels,  erected  by  the  earl  of  Melfort  (who  was  se- 
cretary of  state  for  Scotland)  when  King  James  IL 
met  his  queen  here.    The  King's  bath  is  a  large  basea 
of  65  feet  10  inches  by  40  feet  10  inches,  containing 
346  tons  2  hogsheads  and  36  gallons  of  water  when 
filled  to  its  usual  height.     In  the  middle  is  a  wooden 
building  with  niches  and  seats  for  the  accommodaCioB 
of  the  bathers.     There  are  also  iron  rings  all  round 
for  tbem  to  hold  by ;  and  guides,  both  male  and  fe- 
male, to  attend  them  in  tbe  bath.     The  person  intend- 
ing to  bathe  puts  on,  at  bis  own  lodgings,  a  bathing 
dress  of  brown  canvas  hired  for  tbe  purpose  j  and  is 
carried  in  a  close  chair,  of  a  particular  make,  to  one  of 
the  slips  which  open  into  the  bath.     There  he  descends 
by  steps  into  the  water,  where  be  is  attended  by  a  " 
guide.     Having  staid  his  stated  time  in  the  bath,  he 
ascends  again  into  tbe  slip,  where  be  puts  off  his  ba^ 
thing-dress,  and  being  wrapt  up  in  blankets,  is  carried 
home  to  bed,  where  he  lies  for  some  time  to  encourage 
perspiration.     The  King*s  bath  is  overlooked  by  tbe 
company  in  the  pomp- room  \  and  adjoining  to  it  are 
places  furnished  with  pumps  to  pour  the  hot  streams  on 
any  particular  part  of  the  body.     The  Q«een*8  bath 
comi^unicates  with  tbe  King's,  from  which  it  ta  filled  j 
therefore  the  water  of  it  is  not  so  hot,  being  at  a  greater  . 
distance  (roro  tbe  source.     As  the  beat  ia  bone  mom 
moderate,  tbe  bathers  descend  first  into  the  Qoeen*s 
bath,  and  advance  gradually  to  the  centre  of  the  other* 
In  the  year  17559  the  abbey-bouse  or  priory,  belong* 
ing  to  the  duke  of  Kingston,  was  taken  down,  io  mder 
to  erect  a  more  commodious  pile  of  building;  and  in 
digging  for  the  foundation,  the  workmen  discovered, 
about  twenty  feet  below  the  surface  of  the  earth,  tbe 
remaiaa  of  Boman  hatha  and  sudatories  constracted  up- 
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'  ami  sarrouoded  with  tubulated  bricks,  for  the  oonvey- 
anoe  of  heat  and  vapour.     The«e  were  supplied  by  a 
f  pring  of  hot  water,  of  the  same  properties  and  temped 
rature  with  those  of  the  KingVbath }  and  the  sewer 
was  found  still  entire,  that  conveyed  the  wa«te  water 
into  the  river.     The  doke,  having  cleared  the  spring 
and  the  sewer,  has  erected  several  convenient  baths  add 
«adatoraeS.on  the  spot,  vfrhere  invalids  may  be  aceonfmo* 
dated  at  all  hours,  by  night  as  well  as  by  day.     The 
two  seasons  are  the  spring  and  fall  ^  but  those  who  take 
the  waters  purely  for  their  health  do  not  regard  the 
aeasoas,  but  drink  them  all  the  year  round.    There  are 
a  number  of  genteel  sedan  chairs,  which  carry  peo|de 
to  any  distance,  not  exceeding  half  a  mile,  for  sixpence. 
The  company  assemble  in  the  afternoon  alternately  at 
two  stately  rooms,   to  converse  together,   or  play  at 
cards*    At  a  very  pretty  new  tlieatre  near  the  parades^ 
plays  are  acted  every  other  night  ^  and  there  are  balls 
twice  a- week  ^  for  which  and  the  rooms,  and  books  at 
the  libraries,  the  gentry  generally  subscribe.     The  city 
is  sorronnded  with  hills  on  all  sides,  except  a  little 
opening  to  the  east  and  west,  through  which  the  Avon 
runs.     This  river,  which  has  been  made  navigable  to 
Bristol  by  act  of  parliament,  washes  the  city  on  the 
east  and  sooth  sides,  and  there  is  an  elegant  bridge  over 
it.    This  city  bath  formerly  had  a  slight  wall,  of  whicli 
•one  part  still  remains,  as  well  as  one  or  two  of  its 
gates  'y  but  almost  all  the  new  buildings,  and  much  the 
greatest  and  finest  part  of  the  city,  is  without  the  walls, 
particularly  the  6ne  square  called  Qjtteen*^sqtiiore^  in 
the  middle  of  which  is. a  small  garden,  with  gravel 
walks,  and  an  obelisk  in  the  centre..    But  the  greatest 
ornament  aC  Bath  is  tbe  circus:  it  is  of  a  cirisukv 
form,  consisting  of  houses  built  on  an  nniform  plan, 
with  three  openings  at  equal  distances  to  the  south, 
east,  and  west,  leading  into  as  many  streets.      The 
fronts  of  the  houses,  which  are  all  three  stories  high, 
are  adorned  with  three  rows  of  columns  in  pairs,  of  the 
Doric,  Ionic,  and  Corinthian  orders,   tbe  frize  em- 
bellished with  sculpture.    The  whole  has  an  air  of  mag-» 
ni licence,  which  cannot  fail  to  strike  the  most  indi£Ferent 
spectator.     In  the  centre  of  the  area  is  a  reservoir,  os 
bason,  filled  by  two  or  three  springs  rising  in  the  neigh- 
bouring bills ;  whence  the  streets  in  this  district  are 
supplied  with  water.     On  the  south  side  of  the  town 
are  the  north   and   south   parades,   two  noble  walks, 
paved  with  hewn  stone,  raised  upon  arches,  facing  each 
an  elegant  row  of  houses  on  one  side,  and  having  a  stone 
baJoAtrade  on  the  other.     These,  with  tbe  two  streets 
that  join  them,   were  planned  and  executed  by  otto 
Mr  Wood,  an  able  architect,  who  likewise  built  the 
square  and    promoted   the   circus.      The  two  public 
rooms  stand   betwixt  tbe  north  parade  and  Orange- 
grote  ;  which  last  is  a  square  planted  with  trees,  hav- 
ing in  the  middle  a  stone  obelisL,  inscribed  in  Latin 
to  the  late  prince  of  Orange,  who  recovered  his  health 
in  coiisequence  of  drinking  tb^  Bath  waters,  and  gave 
his  name  lo  this  part  of  the  town.     Several  new  streets 
and  rows  have  of  late  years  been  built  on  the  north 
side  of  Bath,  in  the  neighbourhood  of  the  square,  socfi 
as  Gay-street,  Milsom-street,  £dgar-row,  Harleqnin« 
row,  BladodVbiiildiugs,  KingVmead«street,  andBroek* 
street.     Theit.  advantages  for  building  h^ns  arto  very 
great,  havi^  eaEcdlent  ffleestaae^  limeaKme,  and  stfttcj^ 


in  tbe  neighbonrbood.     One  sort  of  their  lime  is  as     Bith. 
white  as  snow.     The  guiid-ball  of  Bath  stands  in  the  ^-«-— v— 
market-place,  and  is  said  to  be  built  on  a  plan  of  InigQ 
Jones,  which,  however,  exhibits  nothing  worthy  of  that 
great  architect:  besides,  one  end  of  it  has  been  rebuilt 
in  a  different  style.     Tbe  hall  is  ornamented  with  some 
portraits  of  the  late  prince  of  Wales  and  other  remark- 
able personages ;  but  the  greatest  curiosity  of  the  place 
is  a  Minefva^s  bead  in  bronze,  a  real  antique,  dog  up 
in  Stall-street,  in  the  year  1725.     Bath  boasts  a  noble 
infirmary,   or   general   hospital,   for  the   reception  of 
tbe  sick  and  lame  from  all  psrts  of  the  three  king- 
doms.    It  extends  100  feet  in  front,  and  90  in  depth, 
being  capable  of  receiving  150  patients.     Here  was 
anciently  a  monastery,  of  which  the  present  cathedral 
Was  the  chnrch.     It  is  a  venerable  pile  :  the  principal 
front  of  which  is  adorned  with  angles  ascending  and 
descending.     There  are  three  other  churches  in  Bath, 
and  several  chapels  and  meeting-houses.     Besides  the 
infirmary,    there   are  several   other   hospitals,    alms- 
houses, and  charity  schools.     The  corporation  consists 
of  a  knayor  i  eight  aldermen,  of  whom  two  are  justices 
of  the   peace ;   and   24  common -council   men.      The 
city  is  extremely  well  provided  with  stage  coaches, 
post  coaches,  chaises,  machines,  and  waggons.     Bath 
is  the  general  hospital  of  the  nation,  and  a  great  num- 
ber of  invalids  find  benefit  from  tbe  waters  :  but  as  the 
city  lies  in  a  bottom  surronnded  by  very  high  hills,  the 
air  is  constantly  sorohw^d  with  damps  ^  and  indeed 
this  place  is  more  subject  to  rain  than  most  other  parts 
in  England,   Tbe  markets  are  remarkably  well  supplied 
with  provisions  of  all  kinds  at  reasonable  rates,  par- 
ticularly fish  and  poultry.     They  also  afford  excellent 
mutton  fed  upon  Lansdown,  one  of  the  highest  hills 
that  overlook  tbe  eity.     Thia  down,  remarkable  for  its 
pure  air,  extends  about  three  miles  ^  and  at  the  extre- 
mity of  it  there  is  a  stone  monument,  with  an  inscrip- 
tion, erected  to  the  memtiry  of  Sir  Beville  Granville, 
who  was  here  killed  in  a  battle  which  he  fought  with 
the  parliament's  army  in  tbe  reign  of  Charles  I.    Bath 
sends  two  members  to  parliament.     Tbe  earldom  of 
Bath  was  bestowed  on  Wtliiani  Pultoey  in  the  end  of 
Sir  Robert  Walpole's  administration,  but  is  now  extinct^ 
The  population  varies  of  course  considerably,  but  is  es- 
timated on  a  mean  at  38,000. 

Bath  is  joined  with  Wells  to  form  a  bishopric,  called 
the  diocese  of  Bath  and  Wells»  The  bishop's  seat  is  at 
Wells,  whose  cathedral  church  was  built  l^  Ina,  king 
of  the  West  Saxons  in  704,  and  by  him  dedicated  to 
St  Andrew.  Several  other  of  the  West  Saxon  kings 
endowed  it,  and  it  was  erected  into  a  bishopric  in  905, 
during  the  reign  of  King  Edward  the  Elder.  The 
preseut  church  was  begun  by  Bobert  the  18th  bishop 
nf  this  see,  and  completed  by  bis  immediate  successor. 
John  de  Villula,  the  i4th  bishop,  having  purchased  the 
city  of  Bath  for  500  merks  of  King  Henry  I.  trans- 
£scred  his  seat  to  that  city  in  10188.  From  this,  dis- 
putes arose  between,  the  monks  of  Bath  and  the  Canons 
of  Wells,  abeut  the  election  of  a  bishop ;  but  they  were 
at  last  nompromised  by  Robert  the  18th  bishop,  who 
decreed,  that  from  henceforward  tbe  bishop  should  be 
styled  from  both  pkoes,  and  that  the  precedency  should 
be  given  to  Bath  \  that  in  tbe  vacaney  of  the  see,  the 
bishep  should  be  elected  by  a  certain  number  ef  dele- 
gates from  bolh  cbuKcbes  ^  and  that  he  thoidd  be  tn- 
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Btalfecl  ID  them  both  ^  both  of  tbem  to  constitDte  the 
bishop^s  chapter  $  ayid  all  hie  grants  and  patents  to  be 
confirmed  in  both.  So  it  stood  till  the  Keforihation. 
But  in  the  jjtb  of  Ring  Heorj  VIII.  an  act  of  par- 
liament passed  for  the  dean  and  chapter  of  Wells  to 
make  one  sole  chapter  for  the  bishop.  This  diocese 
hath  yield'ed  to  the  church  of  Borne  one  cardioai|  and 
to  the  civil  state  of  England  six  lord  chancellors,  five 
lord  treasurers,  one  lord  privy  seal,  one  lord  president 
of  Wales,  and  principal  secretanr  of  state.  The  dio« 
ceee  contains  the  wliole  county  of  Somerset,  except  a 
few  churches  in  the  city  of  Bristol ;  the  number  of  pa- 
rishes amounting  to  388,  and  the  churches  and  cha* 
pels  to  503,  Of  the  parishes  x 60  are  impropriate.  It 
is  valued  in  the  lung's  books  at  535I.  is. '3d.  and 
computed  to  be  worth  annually  2200I.  The  clergy's 
tenth  is  353I.  x8s.  o^.  To  the  cathedral  belong  a 
bishop,  a  dean^  three  archdeacons,  a  chancellor,  a  trea- 
surer, a  sub-dean,  fifty-nine  prebendaries,  foor  priest* 
▼icars,  eight  lay  vicars,  an  organist,  six  choristers,  and 
other  officers. 

Knights  of  the  Batb^  a  military  order  in  England, 
concerning  the  origin  of  which  antiquaries  differ  in 
their  accoonts.  The  most  ^obable  deduction  seems  to 
be  the  following. 

The  knighthood  of  the  Bath  is  supposed  to  have 
been  practised  by  the  ancient  Franks,  the  inhabitants 
of  Lower  Germany,  with  whom  it  is  highly  probable 
the  Saxons,  who  invaded  England,  had  the  same  com- 
mon descent,  and,  with  other  customs,  upon  their  set- 
ling  here,  introduced  the  same  method  of  knighthood. 
These  ancient  Franks,  when  they  conferred  knight* 
hood,  observed,  amongst  oth^r  solemn  rites,  bathing 
before  they  performed  their  vigils  \  which  custom  con- 
tinues to  be  practised  in  England :  they  were  from 
thenoe  denominated  KnighU  ythe  Bath. 

Ill  the  reign  of  Henry  IV.  there  vras  a  degree  of 
knighthood  specified  under  the  express  appellation  of 
the  Bath.  That  king,  on  the  day  of  bis  coronation 
in  the  tower  of  London,  conferred  the  same  upon  46 
esquires,  who  had  watched  all  the  night  before,  and 
bad  bathed  themselves.  From  that  time  it  was  custo- 
mary with  eur  kings  to  confer  this  dignity  preceding 
Iheir  coronations,  the  coronations  of  their  queens,  the 
birth  and  marriage  of  the  royal  issue,  and  their  first 
mdvancement  to  honours,  upon  their  designed  expedi- 
tions against  their  foreign  enemies,  upon  installations 
of  knights  of  the  Garter,  and  when  some  grand  anni- 
versary festivals  were  celebrated.  The  last  knights  of 
the  Bath  so  made  were  at  the  coronation  of  King 
Charles  II.  in  1661  j  after  which  the  order  was  ne- 
glected until  the  year  172c,  when  George  I.  was  plea* 
aed  to  revive  it,  and  to  order  a  book  of  statutes  for  the 
government  of  the  order.  By  this  the  number  of 
knigbt^  is  fixed  to  38,  vis.  the  sovereign,  and  37 
kniffhts*companions* 

The  apparel'  of  a  knight  of  the  Bath  is  a  red  sur- 
•oat,  lined  and  edged  with  white,  girded  about  with 
a  white  girdle,  without  any  ornament  thereon  ;  the 
mantle  is  of  the  same  colour  and  lining,  made  fkst  a- 
bout  the  neck  with  a  laoe  of  white  silk,  having  a  pair 
•f  white  gfoves  tied  therein,  with  tassels  of  silk  and 
gold  at  the  end  ;*  which  mantles  are  adorned  upon  the 
ith  ehoulders  with  the  ensign  of  the  order,  being  three 
afnUeeiaL  crowns  or^  surrounded  with  the  ancient  mot« 
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to  of  this  knighthood,  Tria  juncta  in  uno^  wrought 
upon  a  circle  gules^  with  a  glory  or  rays  issuing  from 
the  centre,  and  under  it  the  lace  of  white  silk  hereto- 
fore worn  by  the  knights  of  the  Bath.  They  have 
red  breeches  and  stockings,  and  have  white  hats,  with 
a  plume  of  white  feathers  thereon.  The  king  allowed 
the  chapel  of  King  Henry  VII.  to  be  the  chapel  of 
the  order,  and  ordered  that  each  knight^s  banner, 
with  plates  of  his  arms  and  atyle,  should  be  placed  over 
their  several  stalls,  in  like  manner  as  the  knights  of 
the  Garter  in  St  George^s  chapel  in  the  eastle  of  Wind- 
sor ;  and  he  allowed  tbem  supporters  to  their  arms.  His 
Royal  Highness  Prince  William,  second  son  to  the 
prince  of  ^ales,  on  this  occasion,  was  made  the  first 
knight-companion,  and  his  grace  the  duke  of  Mon- 
tague grand  master  of  the  order,  the  dean  of  Westmin- 
ster (for  the  time  being)  dean  of  the  order  ^  the  other 
officera  of  which  are,  Bath  king  of  arms,  a  genealo- 
gist, register  and  secretary,  gentleman  oihcr,  and  mes- 
senger. 

Bath,  Balnenm^  a  convenient  receptacle  of  water 
for  persons  to  wash  or  plunge  in,  either  for  health  or 
pleasure.— Baths  are  distingntsbed  into  hat  and  coldf 
and  these  again  are  either  natural  or  artificial.  The 
natural  hot  baths  are  formed  of  the  water  of.  hot 
springs,  of  which  there  are  many  in  diflbrent  parts  of 
the  worlds  especially  in  those  oonntries  where  there 
are  or  have  evidently  been  volcanoes.  The  artificial 
hot  baths  consist  either  of  water  or  of  some  other  fluid 
made  hot  by  art.  The  cold  bath  consists  of  water, 
either  fresh  or  salt,  in  its  natural  degree  of  heat ;  or  it 
may  be  made  colder  by  art,  as  by  a  mixture  of  nitre, 
sal-ammoniac,  &c.  The  chief  hot  baths  in  our  coon- 
try  are  those  of  Bath  and  Bristol,  in  Somersetshire ; 
and  thoae  others  of  Buxton  and  Matlock,  in  Derby- 
shire s  which  latter,  however,  are  rather  warm  or  te- 
pid than  hot.  The  use  of  these  baths  ie  found  benefi- 
cial in  diseases  of  the  head,  as  palsies,  &c.  in  cutico- 
lar  diseases,  as  leprosies,  &c.  obstructions  and  consti- 
pations of  the  bowels,  the  scurvy  and  stone,  and  in 
most  diseases  of  women  and  children.  The  baths  have 
performed  many  cores,  and  are  commonly  need  as  a 
last  remedy  in  obstinate  chronic  diseases  ;  where  they 
succeed  well,  if  they  agree  with  the  constitution  of  the 
patient :  but  whether  they  will  agree  or  not,  cannot  be 
known  without  trial. 

As  to  the  origin  of  those  hot  waters,  of  which  the 
natural  hot  baths  are  formed,  we  are  very  much  in  the 
dark.  All  that  can  be  affirmed  with  certainty  is,  that 
where  there  are  volcanoes,  there  also  there  are  bet 
springs  in  great  abundance  \  but  how  the  heat  of  the 
volcano  should  be  constantly  communicated  to  the  wa- 
ters of  a  spring  for  many  ages,  during  a  great  part  of 
which  the  volcano  itself  has  lain  in  a  dormant  state, 
seems  almost  beyond  the  reach  of  invcotigation.  Ano- 
ther thing  that  creates  a  great  difficulty  is,  that  the 
fire  of  a  volcano  must  certainly  lie  very  deep  in  the 
earth,  and  most  probably  shifts  from  place  to  place } 
but  the  waters  of  a  spring  must  always  issue  finom  a 
place  situated  lower  thaiH  the  mgin  of  the  spring  itself. 
Besides,  though  we  shoald  suppose  the  water  to  come 
from  the  top  of  a  volcano  itself,  and  consequently  boil- 
ing hot,  it  eould  not  be  supposed  to  percolate  far 
thvdogb  cold  earth,  without  loaing  all  the  heat  it  ao- 
quired  from  the  volcano^.     From  .some  observations^ 
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however,  it  certably  does  appear,  that  there  are  •oine  ' 
spots  on  the  earth  which  have  a  power  of  prodociBg 
heat  within  themselves,  independent  of  any  thing  fo- 
reign }  and  that  water  is  so  far  from  being  able  te  de- 
stroy this  power,  that  it  seems  rather  to  promote  and 
continue  it.  We  know  that  water  hath  this  effeet  up- 
on a  mixture  of  iron  filings  and  sulphur }  but  whatever 
quantities  of  aimilar  substances  we  may  suppose  to  be 
oontained  in  the  earth,  we  must  also  suppose  to  bo  de- 
stroyed by  one  great  oonflragatiou  soon  after  they  have 
begun  to  act  upon  each  other,  so  that  by  their  means 
DO  lasting  heat  in  waters  could  be  prodoeed.  Dr  Stake- 
ly  indeed  would  solve  this,  and  several  other  pheno- 
mena, by  making  the  fire  and  smoke  of  volcanoes  the 
effects  of  electricity  :  but  here  sufficient. proof  is  want 
ing ;  for  electricity,  even  in  its  most  powerful  state,  is 
not  venr  apt  to  set  bodies  on  fire.  The  thought,  how- 
ever, deserves  attention ;  for  if  electricity  is  capable 
of  setting  a  volcano  on  fire,  it  is  undoubtedly  capable 
of  producing  solfaterras  where  it  meets  with  proper 
materials,  and  from  them  springs  of  any  degree  of 
beat. 

The  cold  bath  is  found  one  of  the  most  universal  and 
innocent  remedies  yet  discovered,  tliough  still  its  use  is 
not  to  be  adopted  without  precautions. 

Baths  m  vapour^  the  fume  or  steam  of  some  do- 
eoction  is  received  upon  the  body  to  promote  a  per- 
spiration.-—These  are  also  by  some  called  Balnea  La- 
tonica. 

Vapour  baths  are,  when  the  patient  is  not  plunged 
into  what  is  prepared  for  the  bath,  but  only  receives  iti 
atoam  upon  Utose  parts  of  his  body  which  require  it  t  as 
in  some  distempers  of  the  fundament  and  womb,  where 
the  patient  sits  and  receives  the  fumes  of  some  propor 
fomentation,  &c.  To  these  may  be  added  the  bagnio  j 
where  people  are  made  to  sweat  by  the  heat  of  a  room, 
and  pouring  on  of  hot  water ;  after  which  they  general- 
ly go  into  a  hot  bath  or  bagnio. 

A  peculiar  sort  of  vapour-bath  was  much  used  by 
die  ancient  Mexicans^  and  is  still  in  use  among  the 
preient  Indians  their  descendants.  According  to  the 
ftbb6  Clavigero,  these  baths  are  built  of  raw  bricks, 
and  their  form  is  similar  to  that  of  ovens  for  baking 
bread  :  but  with  this  difference,  that  the  pavement  of 
the  bath  is  a  little  convex,  and  lower  than  the  surface 
of  the  earth  f  whereas  that  of  most  ovens  is  plain^  uid 
a  littlo  elevated  for  the  accommodation  of  the  baker. 
The  greatest  diameter  of  a  bath  is  about  eight  feet, 
and  its  greatest  height  six.  The  entrance,  like  the 
mouth  of  an  oven,  is  wide  enough  to  allow  a  man  to 
creep  easily  in.  In  the  place  opposite  to  the  entrance 
there  is  a  furnace  of  stone  or  raw  bricks,  with  its  mouth 
outwards  to  receive  the  fire,  and  a  hole  above  it  to 
oarry  off  the  smoke.  The  part  which  unites  the  fur- 
nace to  the  bath,  and  which  is  about  two  feet  and  a 
half  square,  is  shut  with  a  certain  dry  stone  of  a  porous 
toxtore.  In  /the  upper  part  of  the  vault  there  is  an  air- 
hole, like  that  to  the  furnace.  This  is  the  usual  struc- 
ture of  the  temaacalli  ^  but  there  are  others  that  are 
without  vault  or  furnace,  mere  little  square  chambers, 
yet  well  covered  and  defended  from  the  air.— When 
any  person  goes  to  bathe,  be  first  lays  a  mat  within 
the  teroazcalli,  a  pitcher  of  water,  and  a  bunch  of 
herbs  or  leaves  of  miiii;e..    He  4hen.causos  a  firo  to  ho 
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made  in  the  furnace,  which^  is  kept  burning  until  the 
stones  which  join  the  bath  and  furnace  are  quite  hot. 
The  person  who  is  to  use  the  bath  enters  commonly 
naked,  and  generally  accompanied  for  the  sake  of  con- 
venience, or  on  account  of  infirmity,  by  one  of  his  do- 
mestics. As  soon  as  he  enters,  he  shuts  the  entrance 
close,  hut  leaves  the  air-hole  at  top  for  a  little  time 
open,  to  let  out  any  smoke  which  may  have  been  intro- 
duced through  the  chinks  of  the  stone }  when  it  is  all 
out  he  likewise  stops  up  the  air-hole.  He  then  throws 
water  upon  the  hot  stones,  from  which  immediately, 
arises  a  thick  steam  to  the  top  of  the  tema«ca]li..  While 
the  sick  person  lies  upon,  the  mat,  the  domestic  drives 
the  vapour  downwards,  and  gently  beats  the  sick  per- 
son, particularly  on  the  ailing  part,  with  the  bunch  of 
herbs  which  are  dipped  for  a  little  while  in  the  watejt 
of  the  pitcher,  which  has  then  1)ecome  a  little  warm.. 
The  sick  person  falls  immediately  into  a  soft  and  copi- 
ous sweat,  which  is  increased  or  diminished  at  plea* 
sure,  according  as  the  case  requires.  When  the  eva- 
cuation desired  is  obtained,  the  vapour  is  let  off,  the 
entrance  b  cleared,  and  the  sick  person  clothes  himself,, 
or  is  transported  on  the  mat  to  his  chamber ;  as  the  en- 
trance to  the  bath  is  usually  within  some  chamber  of 
his  habitation.— This  sort  of  bath,  called  tevumcalU  by. 
the  natives,  has  been  regolariy  used  in  several  disor- 
ders, particularly  in  fevers  occasioned  by  costiveness. 
The  Indian  women  use  it  commonly  after  ohildbirth,, 
and  also  those  persons  who  have  been  stung  or  wounded' 
by  any  poisonous  animal.  It  is  undoubtedly  a  power- 
ful remedy  for  all  those  who  have  occasion  to  carry  off 
px>8S  humours ;  and  certainly  it  would  be  most  useful 
in  Italy,  where  the  rheumatism  is  so  frequent  and  af- 
fiioting.  When  a  very,  copious  sweat  is  desired,  the 
sick  person  is  raised  up  and  held  in  the  vapour  ^  as  he 
sweats 'the  more  nearer  he  is  to  it.  The  teroazcalli  is- 
so  common,  that  in  everr  place  inhabited  by  the  In-^ 
dians  there  are  many  of  them* 

BjTHSf  Dry,  are  those  made  of  ashes,  salt,  sand, 
shreds  of  leather,  and  the  like.^— The  ancients  had  di- 
vers ways  of  sweating  by  a  dry  heat }  as  by  the  means 
of  a  hot  sand,  stove-rooms,  or  artificial  bagnios,  and 
certain  natural  hot  steams  of  the  earth,  received  under 
a  proper  arch,  or  hot-bouse,  as  we  learn  from  Celsus. 
They  had  also  another  kind  of  bath  by  insolation,  where 
the  body  was  exposed  to  the  sun  for  some  tkne,  in  order 
to  draw  forth  the  superfluous  moisture  from  the  inward 
parts )  and  to  this  day  it  is  a  practice  in  some  nations 
to  biury  the  body  over  with  horse-dung,  especially  in 
chronical  diseases,  to  digest  and  breathe  out  the  hu- 
mour that  causes  the  distemper.  In  New  England  they, 
make  a  kind  of  stoves  of  turf,  wherein,  tfaosick  are  shot 
np  to  bathe  or  sweat. 

The  same  name  is  sometimes,  also,  given  to  aoothen 
kind  of  bath,  made  of  kindled^  coals,  or  burning  spirit 
of  wine }  the  patient  being  placed  in  a  convenient  dosn 
chair  fot  the  reoeption  of  the  fume,  which  rises  and 
provokes  smeat  in  a|»lentiful  manner :  care  is  here  taken 
to  keep  the  head  out,,  and  to  secure  respiration.  Thia 
bath  has  been  found  very  effectual  in  romoviog  old  oh* 
stiaate  pains  in.  the  limbs ;  and  venereal  complaints  y^ 
and  will  often  complete  a  euro  left  unperformed  .by,  sa-» 
U«ation« 

Somo  anthofi  •eenk  of  bloody  baths,  bai$iga  sanguis- 
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BhiIi.  nolenta^  prepared  especiallj  «f  the  blood  of  infants, 
anciently  supposed  to  be  a  kind  of  specific  for  the  le- 
prosy. 

Baths^  Metalline f  those  made  of  water  impregnated 
trith  the  scoria  of  metals.  The  roost  common  and  use- 
ful of  thi3  kind  are  those  prepared  with  the  scoria  of 
iron,  which  abound  with  the  earthy,  saline,  and  sul- 
phureous substance  of  the  metal  ^  and  these  are  of  ex- 
cellent service  for  strengthening  and  bracing  up  the 
part  to  which  they  are  applied,  and  recovering  weak 
and  decayed  limbs  ;  stopping  various  kinds  of  bleeding ; 
and  restoring  the  menstrual  and  hemorrhoidal  liux  where 
obstructed  ;  insomuch  that  they  may  well  be  substituted 
for  the  natural  iron  baths. 

Adjacent  to  the  smelting  huts  where  metals  are  ran 
from  their  ore,  are  to  be  found  large  quantities  of  the 
slag  of  copper,  antimony,  and  cobalt,  which  abound- 
ing with  sulphur,  vitriolic  salt,  and  an  earthy  principle, 
make  serviceable  baths  for  strengthening  the  lost  tone 
of  the  fibres^  and  relaxing  them  when  they  are  too 
stifl.  These  batbs  have  likewise  a  detersive  and  clean- 
sing virtue ;  so  that  with  prudence,  and  due  regard  to 
circumstances,  they  may  be  used  on  many  occasions. 
The  way  of  making  these  artificial  baths  is,  either  to 
take  the  slags  as  they  come  hot  from  the  furnace,  or 
else  to  heat  them  afresh,  and  throw  them  into  hot  wa- 
ter ;  which  is  afterwards  to  be  used  either  in  the  way 
of  bath,  or  fomentation,  occasionally.  There  are  other 
artificial  baths,  prepared  of  alum  and  quicklime,  by 
boiling  them  together  in  fine  rain-water.  Such  baths 
are  highly  serviceable  in  paralytic  disorders  and  weak- 
ness of  the  limbs. 

The  pepper  bath,  or  pefler  wasser,  on  the  Alps,  is 
one  of  the  most  celebrated  in  Europe,  and  has  been  the 
subject  of  particular  treatises,  besides  what  has  been 
said  of  it  occasionally  by  Scheuchzer  'and  others.  It 
was  first. discovered  in  the  year  1240,  and  ia  of  the  pe- 
riodical kind.  The  water  breaks  forth  in  a  dreadful 
place,  scarce  accessible  to  the  sunbeams,  or  indeed  to 
men,  unless  of  the  greatest  boldness,  and  such  as  are 
not  in  the  least  subject  to  dizziness.  These  baths  have 
this  singularity  above  all  others,  that  ibey  commonly 
break  forth  in  May,  and  that  with  a  sort  of  impetuo8i«- 
ty,  bringing  with  them  beech  leaves,  crabs  or  other 
wood-fruit  ^  and  that  their  course  desists  in  September 
or  October.  Scheuchzer  professes  himself  of  opinion, 
that  these  waters  are  not  impregnated  with  any  mine- 
rals, or,  if  they  do  contain  any,  that  their  virtues  in 
curiug  distempers  and  preserving  health  do  not  proceed 
from  them. '  They  are  exceedingly  clear,  destitute  of 
colour,  taste,  or  smell. 

Baths,  Balnea^  in  Arehitectttre^  denote  large  pom- 
pous buildings  among  the  ancients^  erected  for  the  sake 
of  bathing.  Baths  made  a  part  of  the  nncKnt  gifmnasia^ 
though  they  were  frequented  more  for  the  sake  of  plea- 
sure than  health. 

The  most  magnificent  baths  were  those  of  Titus, 
Panfus  iEmilins,  and  Dioclesian,  of  which  there  are 
some  ruins  still  remaining.  It  is  said  that  at  Rome 
there  were  856  public  baths.  Fabricins  adds,  that 
the  excessive  Inxury  of  the  Romans  appeared  in  no- 
thing more  visible  than  in  their  baths.  Seneca  com- 
plains, that  the  baths  of  plebeians  were  filled  from 
silver  pumps  ^  and  that  the  freedmen  trod  on  gems* 


Macrobius  tells  us  of  one  Sergins  Oratus,  a  voloptnary, 
who  bad  pendant  baths  hanging  in  the  air. 

According  to  Dion,  Msscenas  was  the  first  who  made 
a  bath  at  Rome }  yet  there  are  instances  of  public  baths 
prior  to  this ;  bnt  they  were  of  cold  water,  small,  and 
poorly  decorated.  Agrippa,  in  his  sedilate,  boiU  160 
places  for  bathing,  where  the  citizens  might  be  sccofR- 
modated,  either  with  hot  or  cold  gratis.  After  this 
example,  Nero,  Vespasian,  Titus,  Domitian,  Severus, 
Gordian,  Anrelian,  Maximian,  Dioclesian,  and  most  of 
the  emperors  who  stadied  to  gain  tlie  affections  of  the 
people,  erected  baths  laid  with  the  richest  marble,  and 
wrought  according  to  the  roles  of  the  most  delicate 
architecture.  The  rich  had  baths  at  home,  and  fre- 
quently very  magnificent  ones,  especially  after  the  time 
that  the  practice  of  pillaging  the  provinces  had  begoo ; 
hot  they  only  used  them  on  extraordinary  occasions. 
The  great  men,  and  even  emperors  themselves,  some- 
times  bathed  in  public  with  the  rest  of  the  people. 
Alexander  Severus  was  the  first  who  allowed  the  public 
baths  to  be  opened  in  the  night-time  during  the  heats 
of  summer. 

The  Greek  baths  were  usually  annexed  to  palestrae 
or  gymnasia^  of  which  they  were  considered  as  a  part. 
These  baths  consisted  of  seven  different  ap«rtments« 
usually  separated  from  each  other,  and  intermixed  with 
other  buildings  belonging  to  the  other  sorts  of  exercises; 
These  were,  ist,  The  cold  bath, /ri^'dia  lavaiio;  2dly, 
The  ekpothesium^  or  room  where  they  were  anointed  with 
oil;  3dly,  The  frigidartum^  or  cooling  room;  4thly, 
The  propnigeum^  or  entrance  of  the  hypoeaustum  or 
stove ;  Jthly,  The  vaulted  room  for  sweating  in,  or  va- 
pour-bath,  called  concamerata  sudaiio^  or  tepideariitm  t 
6thly,  The  lacofdeftm^  or  dry  stove;  ythly,  The  hot 
bath,  called  caUida  lavatio. 

As  for  the  baths  separate  from  the  po/f^f rv^  they 
appear  to  have  been  usually  double,  one  for  men,  the 
other  for  women  ;  but  so  near,  that  the  same  furnace 
heated  both.  The  middle  part  was  possessed  by  &  Iw^e 
bason  that  received  water  by  several  pipes,  and  was 
surrounded  by  a  balustrade,  behind  which  there  was  an 
area  for  the  reception  of  those  who  waited  to  use  the 
bath.  They  were  vaulted  over,  and  only  received  light 
from  the  top. 

In  the  Roman  baths,  the  first  part  that  appeared 
was  a  large  bason,  called  mAv^C«I^  in  Greek,  and  na^ 
tatio  or  piscina  in  Latin.  In  the  middle  was  the  Ajr- 
pocaustiwiy  which  had  a  row  of  four  apartments  on  each 
side,  called  Salnearia :  these  were  the  stove,  the  bath, 
cold  hath,  and  tepidanum.  The  two  stoveSt  called 
laeonicum  and  tepidarwmj  were  circular  and  joined  to- 
gether. Their  fioor  was  hollow  and  suspended,  in  or- 
der to  receive  the  lieat  of  a  large  fornaoe,  which  was 
communicated  to  the  stoves  through  the  vacuities  of 
their  floor.  This  furnace  also  heated  another  room 
called  vasartumj  in  which  were  three  large  brazen  ves* 
sels  called  milliaria^  respectively  containing  hot,  warn, 
and  cold  water ;  which  were  so  disposed,  that  the  wa- 
ter might  be  made  to  pass  by  syphons  and  pipes  out  of 
one  or  other  of  them  into  the  bath,  in  order  to  adjust 
its  temperature.  The  description  is  g^ven  by  Vitruvi- 
us.  At  three  in  the  afternoon,  which  is  what  Pliny 
calls  hora  octavo  et  nona^  the  Romans  all  repaired  to 
the  baths,  either  the  public  or  the  private  ones :  this 
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wa9  called  the  batk  houry  hora  bain€iy  which  in  winter 
was  at  nine,  in  summer  at  eight.  I1ie  public  baths  were 
ail  opened  at  the  sound  of  a  bell,  and  always  at  the  same 
liour.  Those  who  came  too  late,  stood  a  chance  for 
bathing  in  cold  water. 

They  began  with  hot  water  \  after  which,  as  the 
pores  were  now  opened,  and  might  give  room  for  tec 
plentiful  a  perspiration,  thej  thought  it  necessary  for 
their  health  to  close  them  again,  either  with  the  cold 
bath,  or  at  least  with  a  sprinkling  of  cold  water.  Du- 
ring the  bath,  the  body  was  scraped  with  a  kind  of 
knives,  or  small  strigils,  such  as  are  still  found  in  the 
cabinets  of  the  curious.  After  bathing  sncceeded 
QRCtioD  and  perfuming,  from  which  they  went  fresh  to 
supper. 

The  Romans,  when  they  foond  their  stomachs  over- 
charged with  meat,  went  to  the  bath,  as  we  learn  from 
Juvenal,  who  inveighs  against  those  who,  having  gorged 
themselves  with  eating,  were  forced  to  go  into  the  baths 
te  give  themselves  relief.  They  found  also  that  a  bath 
was  good  'to  refresh  tliemselves  after  some  consider- 
able fatigue  or  travel,  as  Celsus  tells  us  ;  which  makes 
Plautos  say,  that  all  the  baths  in  this  world  were  not 
aufficient  to  remove  the  weariness  he  felt.  After  Pom- 
pey^s  time,  the  humour  of  bathing  was  carried  to  great 
sntcess,  by  which  many  were  ruined,  several  having 
brought  themselves  to  such  a  pitch,  that  they  could  not 
bear  food  without  bathing  first*  The  emperor  Titos  is 
said  to  have  lost  his  life  thereby.  Hence  Pliny  inveighs 
aeverely  againet  those  physicians  who  held,  that  hot 
baths  digested  the  food.  The  emperor  Hadrian  first 
laid  a  restraint  on  the  immoderate  humour  of  bathing, 
by  a  public  edict,  probibiting  all  persons  to  bathe  be- 
fore the  eighth  hoar. 

Baths  of  Agrippa^  {therma  Agrtppinay)  were  built 
of  brick,  but  painted  in  enamel :  those  of  Nero,  iherma 
Neroniana^  were  not  qnly  furnished  with  fresh  water, 
but  even  had  the  sea  brought  into  them  :  those  of  Ca- 
cacalla  were  adorned  with  200  marble  columns,  and 
iiirnished  with  1600  seats  of  the  same  matter.  Lipsios 
assures  us  they  were  so  large,  that  1800  persons  might 
conveniently  bathe  in  them  at  the  same  time«  But  the 
baths  of  Dioclesian,  thermte  Dtoclestanety  surpassed  all 
the  rest  in  magnificence.  One  hundred  and  forty  thou- 
sand men  were  employed  many  yeaors  in  building  them. 
Great  part  of  these,  as  well  as  those  of  Caracalla,  are 
still  standing  ^  and  with  the  vast  high  arches,  the  beau- 
tiful and  stately  pillars,  the  extraordinary  plenty  of  fo- 
reign marble,  the  curious  vaulting  of  the  roofs,  tlie  pro- 
digious number  of  spacious  apartments,  and  a  thousand 
other  ornaments^  make  one  of  the  greatest  curiosities 
of  modern  Rome. 

Bath,  in  Chemistry ^  Several  kinds  of  apparatus  em- 
ployed to  transmit  heat  are  called  baths  \  but  the  sub- 
stances most  frequently  used  by  chemists  for  this*  pur- 
pose are  water  and  sand.  When  water  is  employed,  it 
is  called  Balneum  Moritje^  air  water  bath;  which  is  very 
much  used,  very  convenient  for  many  operations,  and 
may  be  employed  successfully  for  all  degrees  of  heat 
inferior  to  that  of  boiling  water.  As  water,  when  ex- 
posed to  fire  in  any  vessel  from  which  it  cafi  evaporate; 
does  only  receive  a  determinate  degree  of  heat,  which 
always  remains  the  same  when  once  it  has  arrived  at 
the  boiling  heat,  it  follows,  that  by  the  water  bath,  a 
degree  of  heat  always  equal  nuiy  be  tHaasmtttcSd  with 


certainty.  Farther,  this  degree  of  heat  being  Inca-  BhiIt, 
pable  of  burning,  or  of  communicating  an  empyreu-  Bath  Kul. 
matic  quality  to  matters  susceptible  of  it,  the  water '  '  ▼ 
bath  has  also  the  advantage  of  not  exposing  substances 
to  this  inconvenience.  \Vben  vessels  in  which  distilla- 
tions and  digestions  are  made,  are  placed  in  sand,  then 
a  sand  bath  is  formed.  This  intermediate  substance  of 
sand  is  very  convenient,  to  moderate  the  too  great  ac- 
tivity of  the  naked  fire,  and  to  transmit  any  degree  of 
beat,  from  the  weakest  to  a  red  heat.  As  this  bath  is 
attended  with  less  trouble,  and  requires  less  apparatus 
than  the  water  bath,  it  is  much  used  in  laboratories. 
Nothing  is  requisite  for  the  sand  bath,  but  an  eaithen 
or  iron  vessel  full  of  fine  sand,  which  is  fitted  into  a 
furnace,  and  jcapable  of  containing  the  cucurbits,  retorts, 
matrasses,  or  other  vessels  containing  the  matter  to  be 
operated  upon. 

•  Bath,  in  MetaUurgy^  is  nsed  to  signify  the  fusion 
of  metallic  matter  in  certain  operations.  In  refining 
or  cupelling,  for  example,  the  metals  are  said  to  be  in 
bath  when  they  are  melted.  When  gold  is  purified 
by  antimony,  this  semi-metal,  melted,  is  called  by  some 
the  bath  of  gold;  alchemists,  who  consider  gold  as  the 
king  of  metals,  eall  antimony  the  bath  of  the  king  only; 
because  in  fact  gold  only  can  resist  the  action  of  anti- 
mony. 

Bath,  in  Hebrew  antiquity,  a  measure  of  capacity,  . 
containing  the  tenth  part  of  an  omar,  or  seven  gallons 
and  four  pints,  as  a  measure  for  things  liquid  \  or  three 
pecks  and  three  pints,  as  a  measure  for  things  dry. 

BATH'Koly  the  daughter  of  a  voice.  So  the  Jews 
call  one  of  their  oracles,  which  is  frequetitly  mentioned 
in  their  books,  especially  the  Talmud  ;  being  a  fanta- 
stical way  of  divination  invented  by  the  Jews  tbem« 
selves,  though  called  by  them  a  revelation  from  God^s 
will,  which  he  made  to  his  chosen  people,  after  all  ver- 
bal prophecies  had  ceased  in  Israel.  It  was  in  fact  a 
method  of  divination  similar  to  the  sortes  Virgiliame  of 
the  Heathens.  For  as,  with  them,  the  first  words  they 
happened  to  dip  into,  in  the  works  of  that  poet,  were 
a  kind  of  oracle  whereby  they  predicted  foture  events ; 
so  with  the  Jews,  when  they  appealed  to  Bath-kot,  the 
first  words  they  h^ard  from  any  man^s  mouth  were 
looked  upon  as  a  voice  from  heaven,  directing  them  in 
the  matter  they  inquired  about.  The  Christians  were 
not  quite  free  from  this  superstition,  making  the  same 
use  of  the  book  of  the  Scriptures  as  the  Pagans  did  of 
the  works  of  Virgil.  It  was  practised  by  Heraclius,  em- 
peror of  the  east,  in  the  beginning  of  the  seventh  cen- 
tury :  for,  being  at  war  with  Chosroe.4  king  of  Persia,  . 
and  in  doubt,  after  a  successful  campaign,  where  to 
tske  up  his  winter  qearters,  he  consulted  the  book  of  . 
the  scriptures  in  this  way  of  divination,  and  was  de^ 
termined  thereby.  In  France,  it  was  the  practice  for 
several  ages  to  use  this  kind  of  divination  at  the  con- 
secration of  a  bishop,  in  order  to  discover  his  life,  man- 
ners, and  future  behaviour.  This  usage  came  into  • 
England  with  the  Norman  conquest  \  for  we  are  told,  ^ 
that  at  the  consecration  of  William,  the  second  Nor- 
man bishop  of  the  diocese  of  Norwich,  the  words  which 
first  occurred  on  dipping;  into  the  Bible  were.  Not  this 
many  but  Barrabas:  soon  after  which,  William  died,  . 
and  Herbert  de  Lozinga,  chief  simony  broker  to  King 
William  Rufus,  succeeded  him  j  at  whose  consecration 
tho'  words  at  Which  the  Bible  opened  were  the  same 
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BaiIi  Kol  which  Jesus  spoke  to  Judas  the  traitor  ^  Friend,  wAere^ 

II       Jhre  art  thou  corned  This  circumstance  so  affected  Her- 

bathing,  bert,  that  it  brought  him  to  a  thorough  repentance  of 

^         his  crime }  in  expiation  of  which  he  built  the  cathedral 

church  of  Norwich,  the  first  stone  of  which  he  laid  in 

the  year  1096. 

BATHAy  Bath,  or  Bachia^  a  town  of  Hungary, 
and  capital  of  a  county  of  the  same  name,  seated  on  the 
Danube.'   £.  Long,  20*  40.  N.  Lat.  46.  40. 

BATHING,  the  act  of  using  or  applying  a  bath  ) 
that  is,  of  immerging  the  body,  or  part  of  it,  in  water 
or  other  fluid. 

Bathing  is  a  practice  of  great  antiquity.  The 
Greeks,  as  early  as  tlie  heroic  age,  are  said  to  have  ba- 
thed themselves  in  the  sea,  in  rivers,  &c.  We  even  find 
mention,  in  Homer  of  hot  baths  in  the  Trojan  times ) 
but  these  seem  to  have  been  very  rare,  and  only  used 
on  extraordinary  occasions.  Athenseus  speaks  of  hot 
baths  as  unusual  even  in  his  age.  In  l^ality,  public 
baths  appear  to  have  been  discouraged,  and  even  prohi- 
bited, by  the  ancient  Greeks,  who  were  contented  to 
wash  themselves  at  home  in  a  sort  of  bathing  tubSi  The 
method  of  bathing  among  the  ancient  Greeks  was,  by 
heating  water  in  a  large  vessel  with  three  feet,  and 
thence  pouring  it  on  the  head  and  shoulders  of  the  per- 
son seated  in  a  tub  for  that  purpose,  who  at  coming  out 
was  anointed  with  oil. 

The  Romans  were  also  long  before  tliey  came  into 
the  use  of  baths  \  the  very  name  of  which,  tkermtBf 
shows  they  borrowed  it  from  the  Greeks.  As  the  an- 
cient Romans  were  cbiedj  employed  in  agriculture, 
their  custom  was,  every  evening  after  work,  to  wash 
their  arms  and  legs,  that  thev  might  sit  down  to  sup- 
per with  more  decency !  for  it  is  to  be  observed,  the  use 
of  linen  was  then  unknown  :  and  the  people  of  that  age 
went  with  their  arms  and  legs  bare,  and  consequently 
exposed  to  dost  and  filths  fiut  this  was  not  all  j  for 
every  ninth  day,  when  they  repaired  to  the  city,  ei- 
ther to  the  nondinsB  or  to  attend  at  the  assemblies  of 
the  people,  they  bathed  all  over  in  the  Tiber,  or  some 
other  river  which  happened  to  be  nearest  them.  This 
seems  to  have  been  all  the  bathing  known  till  the  time 
of  Fompey,  when  the  custom  began  of  bathing  every 
day.     See  Bath. 

The  Celtic  nations  were  not  without  the  use  of  ba- 
thing :  the  ancient  Germans  bathed  every  day,  in  warm 
water  in  winter,  and  in  summer  in  cold.  In  England, 
the  famous  bath  in  Somersetshire  is  said  by  some  to 
have  been  in  use  800  years  before  Christ.  Of  this, 
however,  it  most  be  owned,  we  have  but  very  slender 
evidence ;  bat  Dr  Musgrave  makes  it  probable  that  it 
was  a  place  of  considerable  resort  in  Ceta^s  time )  there 
being  still  the  remains  of  a  statue  erected  to  that  gene- 
ral, in  gratitude  for  some  benefactions  be  had  conferred 
upon  it. 

Although  bathing,  among  the  ancients,  made,  as 
it  were,  a  part  of  diet,  and  was  used  as  familiarly  as 
eating  or  sleep  ^  yet  it  was  in  high  esteem  among  their 
4»hysicians  for  the  cure  of  diseases,  as  appears  from 
Strabo,  Pliny,  Hippocrates,  and  Oribasius ;  whence 
firequent  exhortations  to  washing  in  the  sea,  and  plun- 
ging into  cold  water.  The  first  instance  of  cold  ba- 
thing, as  a  medicine,  is  Melampus^s  bathing  the  daugh- 
ters of  the  king  of  Argos  ^  and  the  first  instance  of 
Hvarm  bathing  is  Medea's  use  of  it,  who  was  said  to 
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boil  people  alive,  because  Felias  king  of  ThesBalydied  lu^. 
in  a  warm  bath  under  her  hands.  The  <»ld  bath  was  <"'y^ 
used  with  success  by  Antonius  Musa^  physician  to  the 
emperor  Augustus,  for  the  recovery  of  that  prince  ;  but 
fell  into  neglect  after  the  death  of  Marcellnsi  who  was 
thought  to  have  been  destroyed  by  the  improper  use 
of  it.  It  was  again  brought  into  request  towards 
the  close  of  the  reign  of  Nero,  by  means  of  a  physi« 
cian  of  Marseilles  named  Charnrisi  bot  daring  the  ig- 
norance of  the  succeeding  ftges,  the  practice  was  agam 
banished  for  a  long  time.**-Botb  hot  and  cold  bathing 
are  now  prescribed  in  many  cases  by  the  pbyaiciaas, 
though  they  are  not  agreed  as  to  the  manner  in  which 
they  operate  00  the  human  body.  See  BfZDiciKS. 
Index, 

Bathing  among  the  Turks,  as  amooff  the  ancients, 
makes  a  part  of  diet  and  luxury )  and  in  every  town« 
and  even  village,  there  is  a  public  bath.  Indeed,  the 
necessity  of  cleanliness,  in  a  climate  where  one  perspires 
so  copiously,  has  rendered  bathing  indispensable ;  the 
comfort  it  produces  preserves  the  use  of  it  y  and  Maho- 
met, who  knew  its  utility,  has  reduced  it  to  a  precept 
Of  these  baths,  and  the  manner  of  bathing,  particularly 
at  Cairo,  the  following  account  is  given  by  M.  Savary 
in  his  Letters  on  Egypt. 

'*  The  first  apartment  one  finds  in  going  to  the  bath, 
is  a  large  hall,  which  rises  in  the  form  of  a  rotnnda. 
It  is  open  at  the  top,  to  give  a  firee  circulation  to  tht 
air.  A  spacious  estrade^  or  raised  floor,  covered  with 
a  carpet,  and  divided  into  compartments,  goes  round 
it,  on  which  one  lays  one's  clothes.  In  the  middle  of 
the  building,  a  jet-d'eau  spouts  op  from  a  bason,  and 
agtceably  entertains  the  eye«  When  you  are  undressed^ 
you  tie  a  napkin  round  your  loins,  take  a  pair  of  saor 
dais,  and  enter  into  a  narrow  passage,,  where  you  be- 
gin to  be  sensible  of  the  heat.  The  door  shots  to  \ 
and  at  ao  paces  oflF,  you  open  a  second,  and  go  along 
a  passage,  which  forms  a  right  angle  with  the  former. 
Here  the  heat  increases.  Tliey  who  are  afraid  of  sud- 
denly exposing  tliemselves  to  a  stronger  degree  of  it,  stop 
in  a  marble  hall,  in  the  way  to  the  bath  properly  so 
called*  The  bath  is  a  spacious  and  vaulted  apartment, 
paved  and  lined  with  marble,  around  which  there  are 
four  closets.  The  vapour  incessantly  arising  from  a 
fountain  and  cistern  of  hot  water,  mixes  itself  with  the 
burning  perfumes.  These,  however,  are  never  burnt 
except  the  persons  who  are  in  the  bath  desire  it.  They 
are  mixed  with  the  steam  of  the  water,  and  produce  a 
most-  agreeable  efiiect. 

'*  The  bathers  are  not  imprisoned  here,  as  in  Europe, 
in  a  sort  of  tub,  where  one  is  never  at  one^s  ease.     Ex- 
tended on  a  cloth  spread  out,  the  head  supported  by  a 
small  cushion,  they  stretch  themselves  freely  in  every 
posture,  whilst  they  are  wrapped  up  in  a  clood  of  odo» 
riferoos  vapours,  which  penetrate  into  all  their  pores. 
After  reposing  there  some  time,  until  there  is  a  gentle 
moisture  over  the  whole  body,  a  servant  comes,  presses 
you  gently,  turns  you  over,  and  when  the  limbs  are 
become  supple  and  flexible  he  makes  all  the  joints  crack  •  «  Hu 
without  any  difficulty.  He  masses  *  and  seems  to  knead eoniifr 
the  flesh  without  making  you  feel  the  smallest  pain. the  Aiil 
This  operation  finished,  he  puts  on  a  stuff  glove,  and  ^^^ 
rubs  you  a  long  time.     During  this  operation,  he  de-g^id 
tacbes  from  the  body  of  the  patient,  which  is  running  toooUi^ 
with  sweat,  a  sort  of  small  scales,  and  removes  -even  a  d^ 

ibe 


BAT 


C 


Ihto  imperceptible  dirt  tbat  stops  the  bores.  The  skin 
becomes  soft  and  smooth  like  satin.  He  tben  conducts 
yoa  into  a  closet,  pours  the  lather  of  perfumed  soap 
upon  your  head,  and  withdraws.  The  ancients  did 
more  honour  to  their  guests,  and  treated  them  in  a 
more  ▼oluptuous  manner.  Whilst  Telemachus  was  at 
the  court  of  Nestor,  *  the  beautiful  Polycasta,  the 
handsomest  of  the  daughters  of  the  king  of  Pjrlos,  led 
the  son  of  Ulysses  to  the  bath  i  washed  him  with  her 
own  hands  y  and,  after  anointing  his  body  with  precl- 
oos  oils,  covered  him  with  rich  habits  and  a  splendid 
cloak.*  Pisistratus  and  Telemachus  were  not  worse 
treated  in  the  palace  of  Menelaus.  *'  When  they  had 
admired  its  beauties,  they  were  conducted  to  basons  of 
marble,  where  a  bath  was  prepared :  Beautiful  fe« 
male  slaves  washed  them  \  and,  after  anointing  them 
with  oil,  covered  them  with  rich  tunics  and  superb 
pellices. 

**  The  closet  to  which  one  is  conducted  is  furnished 
with  a  cistern  and  two  cocks  \  one  for  cold  and  the 
other  for  hot  water.  There  you  wash  yourself.  Soon 
aflter  the  servant  returns  with  a  depilatory  pomatum, 
which  in  an  instant  makes  the  hair  fall  off  the  places  it 
is  applied  to.  Both  men  and  women  make  general  use 
of  it  in  Egyptk  It  is^  composed  of  a  mineral  called  mS" 
ma;  which  is  of  a  deep  brown.  The  Egyptians  bum 
it  lightly,  knead  it  with  water,  mixing  it  with  half  the 
quantity  of  slaked  lime.  This  grayish  paste  applied  to 
the  hair,  makes  it  fail  off  in  two  or  three  minutes,  with- 
out giving  the  slightest  pain. 

'  **  After  being  well  washed  and  purified,  you  are 
wrapped  up  in  hot  linen,  and  follow  the  guide  through 
the  windings  that  lead  to  the  outer  apartment.  This 
insensible  transition  from  heat  to  cold  prevents  one  from 
suffering  any  inconvenience  from  it.  On  arriving  at 
the  estrade,  yon  find  a  bed  prepared  for  you ;  and 
scarcely  are  yon  laid  down  before  a  child  comes  to  press 
every  part  of  your  body  with  his  delicate  fingers,  in 
order  to  dry  jou  thoroughly.  You  change  linen  a  se- 
cond time,  and  the  child  gently  grates  the  callosity  of 
your  feet  with  pumice  stone.  He  then  brings  you  a  pipe 
and  Moka  coffee. 

**  Coming  out  of  a  stove  where  one  was  surround- 
ed by  a  hot  and  moist  fog,  where  the  sweat  gushed  from 
every  limb,  and  transported  into  a  spacious  apartment 
open  to  the  external  air,  the  breast  dilates,  and  one 
breathes  with  voluptuoosuess.  Perfectly  massed,  and  as 
it  were  regenerated,  one  experiences  an  universal  com- 
fort. The  blood  circulates  with  freedom  ;  and  one  feels 
as  if  disengaged  from  an  enormous  weight,  together 
with  a  suppleness  and  lightness  to  which  one  has  been 
hitherto  a  stranger.  A  lively  sensation  of  existence  dif- 
fuses itself  to  the  very  extremities  of  the  body.  Whilst 
it  is  lost  in  delicate  sensations,  the  soul,  sympathizing 
with  the  delight,  enjoys  the  most  agreeable  ideas.  The 
imagination,  wandering  over  the  universe,  which  it 
embellishes,  sees  on  every  side  the  most  enchanting  pic^ 
tures,  everywhere  the  image  of  happiness.  If  life  be 
nothing  but  the  succession  of  our  ideas,  the  rapidity 
with  which  they  then  recur  to  the  memory,  the  vigour 
with  which  the  mind  runs  over  the  extended  chain  of 
them,  would  induce  a  belief  that  in  the  two  hours  of 
that  delicious  calm  that  succeeds  the  bath,  one  has  lived 
m  number  of  years.^* 

Such  are  the  baths,  the  use  of  which  were  so  strong- 
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S  recommended  by  the  ancients,  and  which  are  still  Bathinff, 
e  delight  of  the  Egyptians.  It  is  by  means  of  them  Btttbarttl 
that  they  prevent  or  dispel  rheumatisms,  catarrhs,  and 
such  cutaneous  disorders  as  are  produced  by  want  of 
perspiration.  Hence  likewise  they  find  a  radical  cure 
for  that  fatal  evil  which  attacks  the  sources  of  genera- 
tion, the  remedy  for  which  is  so  dangerous  in  Europe. 
By  the  same  resource  they  get  rid  of  that  uncomfort* 
able  feeling  so  common  to  all  nations  who  do  not  pay 
so  much  attention  to  the  cleanliness  of  their  bodies.— 
M.  Toumefort,  indeed,  who  had  used  steam  baths  at 
Constantinople,  where  there  is  less  refinement  in  them 
than  at  Cairo,  is  of  opinion  that  they  injure  the  breast. 
But,  according  to  M.  Savary,  this  is  an  error  which 
further  experience  would  have  corrected.  There  are 
no  people  who  make  more  frequent  use  of  them  than 
the  Egyptians,  and  there  is  no  country  where  there 
are  fewer  asthmatic  people.  The  asthma  is  scarcely 
known  there. 

The  women  are  passionately  fond  of  these  batlis* 
They  frequent  them  at  least  once  a-week,  and  take 
with  them  slaves  properly  qualified  for  the  purpose. 
More  luxurious  than  the  men,  they  use  rose-water* 
It  is  thei'e  that  female  head -dressers  form  their  long 
black  hair  into  tresses,  which  they  mix  with  precious 
essences  instead  of  powder  and  pomatum.  It  is  there 
that  they  blacken  the  edge  of  their  eye-lids,  and  length- 
en their  eye- brows  with  cohel,  a  preparation  of  tin 
burnt  with  gall-nuts  •,  it  is  there  they  stain  the  finger 
and  toe  nails  with  the  leaves  of  henn^,  a  shrub  common 
in  Egypt,  and  which  gives  them  a  golden  colour.  The 
linen  and  clothing  they  make  use  of  are  passed  through 
the  sweet  steam  of  the  wood  of  aloes  j  and  when  the 
work  of  the  toilet  is  at  an  end,  they  remain  in  the  outer 
apartment,  and  pass  the  day  in  entertainments.  Females 
entertain  them  with  voluptuous  songs  and  dances,  or 
tell  them  tales  of  love. 

The  medical  effects  of  bathing  are  considered  under 
the  article  Bathing,  in  the  Suppl£M£MT. 

BATHURST,  Ralph,  M.  D.  an  eminent  physi. 
cian,  poet,  and  divine,  born  in  the  year  1620.  He 
studied  divinity  in  Trinity  college,  Oxford ;  but  the 
times  of  confusion  coming  on,  he  changed  the  course 
of  his  studies,  and  applied  himself  to  physic.  He  took 
a  doctor's  degree  in  that  faculty ;  in  which  he  rose  to 
such  eminence,  that  he  was  in  the  time  of  the  usurpib- 
tioo,  appointed  physician  to  the  state.  Upon  the  Re- 
storation, he  quitted  his  profession  of  physic )  was  elect- 
ed a  fellow  of  the  Royal  Society,  and  president  of  his 
college }  and  having  entered  into  holy  orders,  he  was 
made  chaplain  to  the  king,  and  afterwards  dean  of 
Wells.  Soon  after,  he  served  the  office  of  vice-chan- 
cellor of  Oxford,  and  was  nominated  by  King  William 
aud  Queen  Mary  to  the  see  of  Bristol ;  which  he  refused 
to  accept.  His  learning  and  talents  were  various.  He 
Was  an  orator,  a  philosopher,  and  a  poet :  he  possessed 
an  inexhaustible  fund  of  wit,  and  was  a  facetious  com- 
panion at  80  years  of  age.  Ridicule  was  the  weapon 
with  which  he  used  to  correct  the  delinquents  of  his 
college  'y  and  he  was  ^o  absolute  a  master  of  it,  that  be 
had  it  always  at  hand.  His  poetical  pieces  in  the  MustiR 
Anglicana  are  excellent  in  their  kind.  He  wrote  seve- 
ral poems,  both  in  English  and  Latin ;  and  died  June 
24.  1704,  in  the  84lh  year  of  his  age. 

Bathurst,  AlUn^  earl  of  Bathurst,  one  of  the  last 
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Batliurst.  worthies  of  Qoeeii  Ajine's  reigw,  that  sWining  period 
'  V  '* of  trrurtfiplis,  tast^,  geiliins,  and  elegance,  was  born  ia 
the  year  1684.  His  stwlies  and  bis-  e^acatien  were 
equally  conducive  to  tbe  brilliant  figure  he  wm  destined 
to  make  in  social  life  and  in  the  senate,  as  a  poHte  scbo* 
lar,  a  patriot,  and  a  stateemait.  Itfese  talents  he  had 
an  opportunity  to  displwy  as  early  as*  the  year  1705  } 
when,  at  the  request  of  his  father  Sir  Benjamin  Ba^ 
thurst,  and  the  solieitatlon  of  the  comtitaents  of  CIren« 
cester,  lie  served  in  parliament  for  thiit  bereugh,  his- 
native  soil,  with  repetation  and  integrity.  He  distin- 
guished himseif  particularly  in  the  struggles  and  de* 
bates  relative  to  tlie  union  between  the  two  kingdoms, 
firmly  supporting  this  measure,  euleulated  to  strengthen 
the  vigour  of  government  by  its  uniting  force.  Tliough 
be  was  contented  to  act  a  sabordinate  character  in  the. 
great  opposition  planned  by  Mr  Harley  and  Mr  St 
John,  his  intimate  friends,  to  sap  tbe  credit  of  the 
duke  of  Marlborough  and  his  adherents,  he  was  of  in- 
finite service  to  bis  party  in  arraigning,  with  spirit  and 
eloquence,  the  conduct  of  the  general  and  the  earl  of 
Godolphin,  who  had  long  governed  tbe  quee|>,  and 
lavished  the  treasures  of  the  nation  on  conquests  more 
splendid  than  serviceable.  Tbe  loss  of  the  battle  of 
Almanza  seconded  his  efforts  to  dispel  tlie  intoxication 
.  of  former  successes.  His  personal  regard  for  Lord 
Bomers,  president  of  the  council,  was  never  altered, 
though  they  were  of  diiFerent  opinions  in  politics  ;  and 
when  he  was  divested  of  his  office,  Mr  Batburst  acted 
with  such  tenderness  and  delicacy,  as  to  preserve  the 
esteem  of  LoH  Somers  in  a  private  station.  In  consi- 
deration of  his  zeal  and  services,  the  queen  advanced 
him,  in  171 1,  to  the  dignity  of  ft  peer,  by  the  title  of 
Baron  Batburst,  of  Battlesden,  in  Bt-dfordshire. 

His  lordship  continued  to  speak  his  eentiraents  with 
an  undaunted  freedom  in  the  upper  house  *,  and  stept 
forth  as  a  formidable  opponent  to  the  court  measures 
in  the  reign  of  George  I.  and  during  Sir  Robert  Wal- 
pole^s  administration;  The  acrimony  of  the  prosecu- 
tion carried  on  against  the  earl  of  Oiford,  Lord  Bo- 
lihgbroke,  and  the  duke  of  Olmond,  stimulated  his  in- 
dignation and  his  eloquence  against  such  vindictive  pro- 
ceedings 'y  and  he -observed,  '*  that  the  king  of  a  faction 
was  hut  the  sovereign  of  half  his  subjectSk** 

The  South-sea  scheme  having  infected  the  whole  na- 
tion with  a  spirit  of  avaricious  enterprise,  the  people 
awaked  from  their  delirium,  and  an  infinite  number  of 
families  were  involved  in  ruin.  Lord  Batburst  publicly 
impeached  the  directors,  whose  arts  had  enabled  them 
by  these  vain  expectations  to  amass  surprising  fortunes: 
he  represented  that  the  national  honour  was  concerned 
in  stripping  them  of  their  ill  acquired  wealth  ^  and  mo- 
ved for  having  all  the  directors  of  the  South-sea  com- 
pany punished  by  a  forfeiture  of  their  estates,  for  such 
a  notorious  act  of  sordid  knavery. 

When  the  bill  was  brought  into  the  house  of  lords 
against  Dr  Attcrbnry  bishop  of  Rochester,  that  learned 
prelate,  who  joined  to  the  graces  of  style  and  elocution 
all  the  elegance  of  a  just  delivery  *,  among  the  many 
friends,  the  bishop^s  eloquence,  politeness,  and  inge- 
nuity had  procnred  him,  was  Lord  Bathurt.  He  spoke 
against  the  bill  with  great  vehemence  and  propriety  j 
observing,  ••  that  if  such  extraordinary  proceedings 
were  countenanced,  he  saw  notliing  remaining  for  him 
and  others  to  do,  but  to  retire  to  their  country-houses, 
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iNid  there,  if  possildey  quietly  enjoy  their  eatstca  within 
in^  their  own  A  mi  lies,  ainee  the  least  correspondcooe,  or 
intercepl^d  letter,  might  be  made  crimioal.**  Tbev 
turning  to  the  bi9l)ops^  he  said,  be  ^'  could  hardly  ac- 
oeuvit  for  the  inveterate  hatred  and  malice  oomc  per* 
sons  here  tb^  ingenious  bishop  of  Rochester,  aolese  it- 
was  tba«  they  were  infatuated  like  the  wild  Ammcana, 
who  fdwdty  believe  tliey  inherit  not  only  the  spoils,  but^ 
even  the  abilities,  of  the  man  they  destroy.^  He  was* 
one  of  tb»  lords  who  entered  his  protest  agikinat  the 
bill.  . 

His  lordshf p  was  entirely  averse  to  continental  coo^ 
neotiens;  and  animadverted  severely  up^n  the  meoarch 
whose  thoughts  were  turned  to  foreign  concerns  and 
ftUianoes  which  could  never  be  ueelill }  complaiBing  of 
t^  immense  sums  lavished  ia  subsidies  to  needy  and 
rapacious  princes. 

The  directors  of  the  charitable  corporation  having 
embezzled  500,0001.  of  the  proprietors  capital.  Lord 
Batburst  deelarod  in  tlie  house  of  lords,  his  abhors 
rence  of  this  most  iniquitous  scene  of  fraud  ^  asserting 
that  not  one  shilling  of  the  money  was  ever  af^ed  to 
the  proper  service,  but  became  the  rew«rd  •f  avarice 
and  venality. 

His  lordship  concurred,  with  all  his  power,  ia  tb» 
opposition  to  Sir  Robert  Walpole,  who  now  tottered  01^ 
the  brink  of  ruin.  This  minister,  after  obstinate  stru^ 
gfes,  having  been  forced  to  resign  all  his  employment!!, 
Lord  Batburst  was  sworn  of  the  pnvy  council,  and 
made  captain  of  the  gentlemen  pensioners,  which  post 
he  resigned,  in  1744.  He  was  appointed  treasurer  to 
tbe  present  king,  then  prince  of  Wales,  in  175%  aad 
continued  in  the  list  of  privy- counsellors  at  his  accession 
to  the  throne  ^  but,  on  account  of  his  great  aire,  lie 
chose  to  enjoy  otfum  cum  dignitatem 

Loid  Bathurst's  integrity  gained  him  the  esteem  eveu 
of  his  opponents^  and  his  humanity  and  benevolence, 
the  afiection  of  all  that  knew  him  more  intimately.  He 
added  to  his  public  virtues  all  the  good  breeding,  po- 
liteness, and  elegance,  of  social  intercourse.  Dr  Freind, 
Congreve,  Vanbrugh,  Swift,  Prior,  Rowe,  Addison, 
Pope,  Arbuthnot,  Oay,  and  most  men  of  genius  in  his 
own  time,  cultivated  bis  friendship,  and  were  proud  of 
bis  correspondence. 

Pope,  in  his  Epistle  to  him  on  tbe  Use  of  Riches, 
thus  addresses  him  : 

Tbe  sense  to  value  riches,  with  tbe  art 
T^enjoy  them,  and  the  virtue  to  impart ', 
To  balance  fortune  by  a  just  expence. 
Join  with  ecunoroy  magnificence  y 
With  splendor,  charity  j  with  plenty,  health  : 
O  teach  us,  Batburst,  yet  unspoiled  by  wealth ! 
That  secret  rare,  between  th'  extremes  to  move. 
Of  mad  good  nature,  and  of  mean  self-love. 

And  Sterne,  in  bis  letters  to  Eliza,  thus  speaks  of 
him  :  '*  This  nobleman  is  ah  old  friend  of  mine  :  he 
was  always  the  protector  of  men  of  wit  and  genius ; 
and  has*  had  those  of  the  last  century  always  at  his 
table.  Tbe  manner  in  which  his  notice  began  of  me, 
was  as  singular  as  it  was  polite.— -He  came  up  to  me 
one  day  as  I  was  at  the  princess  of  Wales's  court.  *  I 
want  to  know  you,  Mr  Sterne  *,  but  it  is  fit  you  should 
know  also  who  it  is  that  wishes  this  pleasure:  you 
have  heard  (continued  he)  of  an  old  Lord  BaCburst,  of 
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ilkorst  Xfhom  your  Popes  and  Swiftii  have  9dng  ^nd  tpokeo  so 
fl         rnucli :  I  have  lived  tny  lil'e  with  geniuses  of  that  cast, 

latift.  ^(  have  survived  them  *,  and  despairing  ever  to  find 
their  equals,  it  is  some  years  since  I  have  closed  my  ac- 
counts, and  shut  up  my  books,  with  thoughts  of  never 
tkpening  them  again:  but  you  have  kindled  a  desire  in 
me  of  opening  them  once  more  before  I  die,  which  I 
'  now  do :  so  go  home,  and  dine  with  me/  This  noble- 
man, I  say,  is  a  prodigy  :  for  at  85  he  has  ail  the  wit 
and  promptness  of  a  man  of  30 ;  a  disposition  to  be  plea- 
sed, and  a  power  to  please  others  beyond  whatever  I 
knew  !  added  to  which,  a  man  of  learning,  courtesy, 
and  feeling." 

His  lordship,  in  the  latter  part  of  his  life,  preserved 
Ills  natural  cheerfulness  and  vivacity,  always  accessible, 
hospitable,  and  beneficent.  Lately  he  d(>li)rbted  in  ru- 
ral amusements ;  and  enjoyed,  with  a  philosophical  sa^ 
tisfaction,  the  shade  of  the  lofty  trees  he  had  planted 
'himself.  Till  within  a  month  of  bis  death  he  constantly 
rode  out  on  horseback  two  hours  before  dinner,  and 
constantly  drank  his  bottle  of  claret  or  Madeira  after 
dinner.  He  used  to  declare,  in  a  jocose  manner,  he 
never  could  think  of  adopting  Dr  Cadogan^s  method, 
as  Dr  Cheyne  had  assured  him,  50  years  ago,  he  would 
never  live  sevea  years  longer  unless  he  abridged  him- 
self of  his  wine.  Pursuant  to  this  maxim,  his  iordship 
havrag,  some  years  ago,  invited  several  of  his  friends 
to  spend  a  few  cheerful  days  with  him  at  his  seat  at 
Cirencester,  and  being  one  evening  very  loth  to  part 
with  them;  on  his  son  the  late  chancellor's  objecting 
to  their  sitting  up  any  longer,  and  adding  that  health 
and  long  life  were  best  secured  by  regularity,  he  suffer- 
ed him  to  retire  :  but,  as  soon  as  he  was  gone,  the 
cheerful  father  said,  **  Come,  my  good  friends,  since 
the  old  gentleman  is  gone  to  bed,  I  think  we  may  ven- 
ture to  ci-ack  another  bottle.** 

His  lordship  was'  advanced  to  the  dignity  of  earl 
•n  1772  9  and  lived  to  seethe  above  nobleman,  his  eld- 
est >son,  several  years  lord  high  chancellor  of  Great 
Britain,  and  promoted  to  the  peerage  in  1771  by  the 
title  of  Baron  Apsley.  Lord  Bathurst  married  Ca- 
tlMirine  daughter  of  Sir  Peter  Apsley,  by  whom  he  had 
-two  other  sons  and  five  daughters.  His  death  happened, 
after  a  few  days  illness,  at  his  seat  near  Cirencester,  in 
the  9 1  St  year  of  his  age,  and  on  the  16th  of  September 

BATHYLLUS  and  Pylades,  inventors  of  panto- 
mime entertainments  on  the  stage.  Bathyllus  succeed- 
ed in  representing  comedy ;  Pylades  in  tragedy.  The 
art  consisted  in  expressing  the  passions  by  gestures,  at- 
titudes, and  dumb  show }  not,  as  in  modern  times,  in 
«iaohiiiery,  and  the  fooleries  of  Harlequin.  They  flou- 
rished at  Roroe,.UDder  Augustus,  about  A.  D.  lo.  Each 
of  them  kept  scholars,  who  perpetuated  their  master's 
name  :  for  the  followers  of  Bathyllus,  wlio  excelled  in 
the  comic  pait,  called  themselves  Bathylli;  and  those 
of  Pylades,  who  excelled  in  the  tragic,  called  them- 
selves Pylatkt, 

B ATILLUS,  a  musical  instrmnent  made  of  metal, 
in  the  form  of  a  stafi',  furnished  with  metalline  rings, 
which  being  struck,  yielded  a  kind  of  harmonioal 
sounds }  used  by  the  Armenians  in  their  church-Ber* 
▼ice. 

BATIS.    See  Botakt  Index. 


BATISTE,  in  commerce,  a  fine  white  kind  of  linen 
cloth,  manufactured  in  Flanders  and  Picardy. 

There  are  three  kinds  of  batiste  ^  the  first  very  thin ; 
the  second  less  thin  ^  and  the  third  much  thicker,  call- 
ed Holland  Batiste^  as  coming  very  near  the  goodness 
of  Hollands.    They  are  used  for  neck-cloths,  &c. 

BATMAN,  in  commerce,  a  kind  of  weight  used 
at  Smyrna,  containing  six  okes  of  400  drams  ejicb, 
which  amount  to  16  pounds  6  ounces  and  15  drams  of 
English  weight. 

B  ATM  ANSON,  John,  prior  of  the  Carthusian  mo- 
nastery, or  Cbarter^house,  in  the  suburbs  of  London. 
He  was  some  time  a  student  at  Oxford,  but  it  does  not 
appear  that  he  took  any  degree  in  that  university.  He 
was  intimately  acquainted  with  Edward  Lee  archbishop 
of  York,  at  whose  request  he  wrote  against  Erasmus  and 
Luther.  He  died  in  the  year  1531,  and  was  buried  in 
the  chapel  belonging  to  the  Charter-house.  According 
to  Bale,  he  was  a  proud  forward  person  j  and  he  says 
that  Erasmus,  in  one  of  his  letters  to  the  bishop  of  Win« 
cheater,  calls  him  an  ignorant  fellow.  Pits,  on  the  con- 
trary, gives  him  the  character  of  a  man  of  singular  ge- 
nius, zeal,  piety,  and  learning.  He  wrote,  i.  Anu 
madvernonea in annotationes ErasmiinNov,  Testament 
turn*  2.  A  treatise  against  some  of  Luther's  works. 
These  two  he  afterwards  retracted.  3.  Commentaria 
in  proverbia  Sokmonis*  4.  In  cantica  canticorum.  5. 
De  unica  Magdalena*  6.  Instituttones  noviciorum, 
7.  I^e  contemptu  mundi.  8.  De  Christo  duodennu  9. 
On  tJie  words.  Missus  est^  &c. 

B  ATNEARS,  or  Batti£s,  a  people  of  the  north  of 
Hindostan.     See  Supplement. 

BATON,  or  Baston.     See  Baston. 

BATRACHOMYO^IACHLA,  the  Ifattle  of  the 
frogs  and  the  mice,  the  title  of  a  fine  burlesque  poem 
generally  ascribed  to  Homer.— The  subject  of  the  work 
is  the  death  of  Psycbarpax,  a  mouse,  son  to  Toxartes, 
who  being  mounted  on.  the  back  of  Physignathus,  a 
frog,  on  a  voyage  to  lier  palace,  to  which  she  had  in- 
vited him,  was  seized  with  fear  when  he  saw  himself  in 
the  middle  of  the  pond,  so  that  he  tumljled  off  and 
was  drowned.  Physignathus  being  suspected  to  have 
shaken  him  off  with  design,  the  mice  demanded  sa- 
tisfaction, and  unanimously  declared  war  against  the 
frogs. 

BATTiE,  in  Ancient  Geography^  a  people  of  Ger- 
many, formerly  inhabitants  of  what  is  now  called  Hesse. 
Being  dissatisfied  with  their  situation  there,  they  settled 
on  the  island  fdrmed  by  the  Vahalis  and  Rhine,  which 
from  them  took  the  name  of  Batavia^  or  Batavorum 
Ihaula*  Their  government  was  a  mixture  of  monarchy, 
aristbcraoy,  and  democracy.  Their  chief  was,  pro- 
perly speaking,  nothing  more  than  a  principal  citizen, 
whose  business  was  rather  to  advise  than  to  command. 
The  principal  men  who  exercised  jurisdiction,  and 
commanded  the  troops,  in  their  respective  districts, 
were  chosen,  as  well  as  the  kings,  in  an  assembly  of  the 
people.  A  hundred  persons  selected  from  among  the 
people,  presided  over  every  county,  and  acted  as  chiefs 
in  the  different  hamlets.  The  whole  nation  was,  in 
some  measure,  an  army  always  in  readiness.  Each 
family  composed  a  body  of  militia,  which  served  un- 
der a  captain  of  their  own  choosing.  See  Batavorum 
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Battalia  BATTALIA,  an  army  ranged  in  order  of  battle, 
H  or  read?  for  enffaeement.  The  word  seems  formed 
jyiittei.  f^Qj^  ([jg  Latin  batualia^  sometimes  also  written  batalia^ 
denoting  a  sort  of  military  or  gladiatorial  exercise^  as 
fighting  with  foils,  or  tilting  at  a  post.  In  this  scfn^^e, 
we  meet  with  the  depth  of  a  battalia ;  to  march  in 
battalia,  with  the  baggage  in  the  middle  \  to  break  the 
battalia,  &c«  In  the  Roman  battalia,  the  Aa^toft  made 
the  front. 

BATTALION,  a  small  body  of  infantry,  ranged  in 
form  of  battle,  and  ready  to  engage. 

A  battalion  usnally  contains  from  500  to  800  men  \ 
bol  the  number  it  consists  of  is  not  determined.  They 
are  armed  with  firelocks,  swords,  and  bayonets  \  and 
divided  into  13  companies,  one  of  which  is  grenadiers. 
They  are  usually  drawn  tip  three  men  deep.  Some  re- 
giments consist  of  but  one  battalion,  others  are  divided 
into  four  or  five. 

B  ATT  AT  AS,  the  Indian  name  of  the  potato.  See 
Convolvulus. 

BATTEL,  a  town  of  Sussex,  five  miles  north-west 
of  Hastings,  situated  in  £•  Long.  o.  35.  N.  Lai.  50.  ^$, 
It  was  formerly  called  Epiton  ;  and  is  the  place  where 
William  the  Conqueror  vanquished  Harold  king  of  Eng- 
land on  October  14.  1066.  William,  in  memory  of 
this  victory,  erected  an  abbey,  which  he  called  Battel 
Abbey ;  and  if  a  criminal  could  but  reach  this  abbey, 
he  was  dismissed  from  thence,  and  was  afterwards  in  no 
danger  for  his  past  faults.  The  abbey  was  a  large  and 
noble  structure,  as  may  be  judged  by  the  gateway  which 
is  still  entire,  as  well  as  from  the  other  remains.  This 
place  is  noted  for  making  gunpowder  equal  to  that  of 
Dantzick  ^  and  the  best  goes  by  the  name  of  Battel 
gunpowder.     Population  in  181 1,  253 1. 

Battel,  in  Law^  or  Trial  by  wager  ffbatUe^  a  spe- 
cies of  trial  of  great  antiquity,  but  now  much  disused. 
•It  seems  to  have  owed  its  original  to  the  military  spi- 
lit  of  our  ancestors,  joined  to  a  superstitious  frame  of 
mind  \  it  being  in  the  nature  of  an  appeal  to  Provi- 
dence, under  an  apprehension  and  hope  (however  pre- 
sumptuous and  unwarrantable),  that  Heaven  would  give 
the  victory  to  him  who  bad  the  right.  The  decision 
of  suits,  by  this  appeal  to  the  God  of  battles,  is  by  some 
said  to  have  been  invented  by  the  Borgundi",  one  of  the 
northern  or  German  clans  that  planted  themselves  in 
Gaul.  And  it  is  true,  that  the  first  written  injunction 
-of  judiciary  combats  that  We  meet  with,  is  in  the  laws 
of  Gundebal,  A.  D.  |0i^  which  are  preserved  in  the 
Burgundian  code.  Yet  it  does  not  seem  to  have  been 
merely  a  local  custom  of  this  or  that  particular  tribe, 
but  to  have  been  the  common  usage  of  all  those  war- 
like people  from  the  earliest  times.  And  it  may  also 
seem,  from  a  passage  in  Velleius  Paterculus,  that  the 
Gigrmans,  when  first  they  became  known  to  the  Ro- 
mans, were  wont  to  decide  all  contests  of  right  by  the 
sword :  for  when  Quintilius  Varus  endeavoured  to  in- 
troduce among  them  the  Roman  laws  and  method  of 
trial,  it  was  looked  upon  (says  the  historian)  as  a  no- 
vitag  inc(jgnit€B  disciplinee^  ut  solita  armvt  decernijure 
ierminarentur.  And  among  the  ancient  Goths  in  Swe- 
den we  find  the  practice  of  judiciary  duels  established 
upon  much  the  same  footing  as  they  formerly  were  in 
-  onr  own  country. 

This  trial  was  introduced  In  England  among  other 
Korman  coatooM  by  William  Uie  Conqueror  >  bat  was' 
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only  used  in  three  cases,  one  military,  one  criminal,  and  Stud 
the  third  civil.  The  first  in  the  court  martial,  or  court 
of  chivalry  and  honour }  the  second  in  appeals  of  fe- 
lony \  and  the  third  upon  issue  joined  in  a  writ  of  right, 
the  last  and  most  solemn  decision  of  real  property.  For 
in  writs  of  right  the  jus proprtetatis^  which  is  frequently 
a  matter  of  difficulty,  is  in  question  ^  but  other  real  ac- 
tions being  merelj  questions  ofihtjifspossessionis^  which 
are  usually  more  plain  and  obvious,  our  ancestors  did 
not  in  them  appeal  to  the  decision  of  Providence.  An- 
other pretext  for  allowing  it,  upon  these  final  writs  of 
right,  was  also  for  the  sake  of  such  claimants  as  might 
have  the  true  right,  but  yet  by  the  death  of  witnesses 
or  other  defect  of  evidence  be  unable  to  prove  it  to  a 
jury.  But  the  most  curious  reason  of  all  is  given  in 
the  Mirror,  that  it  is  allowable  upon  warrant  of  the 
combat  between  David  for  the  people  of  Israel  of  the 
one  party,  and  Goliath  for  the  Philistines  of  the  other 
party :  a  reason  which  Pope  Nicholas. I.  very  seriously 
decides  to  be  inconclusive.  Of  battel  therefore  on  a 
writ  of  right  we  shall  first  speak  :  and  altliongb  the  writ 
of  right  itself,  and  of  course  this  trial  thereof,  be  at 
present  disused  \  yet,  as  it  is  law  at  this  day,  it  may  be 
matter  of  curiosity,  at  least,  to  inquire  into  the  forms 
of  this  proceeding,  as  we  may  gather  them  from  ancient 
authors. 

I.  The  last  trial  of  battel  that  was  waged  in  the  conrt 
of  common  pleas  at  Westminster  (though  there  was  af- 
terwards one  in  the  court  of  chivalry  in  1631,  and  an- 
other in  the  county  palatine  of  Durham  in  1638)  was  in 
the  13th  year  of  Queen  Elizabeth,  A.  D.  1571*  as  re- 
ported by  Sir  James  Dyer  $  and  was  held  in  Tothill- 
fields,  Westminster,  "  non  sine  magna  Juris  consultorum 
perturbatione^^^  saith  Sir  Henry  Spelman,  who  was  him- 
self a  witness  of  the  ceremony.  The  form,  as  appears 
from  the  authors  before  cited,  is  as  follows. 

When  the  tenant  in  a  writ  of  right  pleads  the  general 
issue,  viz.  that  he  hath  more  right  to  hold  tlian  the  de- 
mandant hath  to  recover ;  and  offers  to  prove  it  by  the 
body  of  his  champion,  which  tender  is  accepted  by  the 
demandant  \  the  tenant  in  the  first  place  roust  produce 
his  champion,  who,  by  throwing  down  his  glove  as  a 
gage  or  pledge,  thus  wages  or  stipulates  battel  with  the 
champion  of  the  demandant}  who,  by  taking  op  the 
gage  or  glove,  stipulates  on  his  part  to  accept  the  chal- 
lenge. The  reason  why  it  is  waged  by  champions,  and 
not  by  the  parties  themselves,  in  civil  actions,  is  be^ 
caose,  if  any  party  to  the  suit  dies,  the  suit  most  ahata 
and  be  at  an  end  for  the  present  \  and  therefore  no 
judgment  could  be  given  for  the  lands  in  question,  if 
either  of  the  parties  were  slain  in  battel :  and  also  that 
no  person  might  claim  an  exemption  firom  this  trial,  as 
was  allowed  in  criminal  cases  where  the  battel  was  wa- 
ged in  person. 

A  piece  of  ground  is  then  in  due  time  set  oat,  of  60 
feet  square,  enclosed  with  lists,  and  on  one  aide  a  court 
erected  for  the  judges  of  the  court  of  common  pleas, 
who  attend  there  in  their  scarlet  robes  ;  and  also  a  bar 
is  prepared  for  the  learned  Serjeants  at  law.  When  the 
court  sits,  which  ought  to  be  by  subrising,  proclama- 
tion is  made  for  the  parties. and  their  champions}  who 
are  introduced  by  two  knights,  and  are  dressed  in  a  coat 
of  armour,  with  red  sandals,  barelegged  from  the  knos 
downwards,  bareheaded,  and  with  bare  arms  to  the 
elbows.    The  weapons  allowed  them  are  only  batons, 
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or  staves,  of  an-  ell  Ung,  and  a  foar-cornercd  leather 
target  ^  so  that  death  very  seldom  ensued  this  civil  com- 
bat. In  the  court  military,  indeed^  they  fought  with 
•word  and  lance,  according  to  Spelman  and  Rush  worth  j 
and  likewise  in  France ;  only  villains  fought  with  buck- 
ler and  baton,  gentlemen  armed  at  ail  points.  And  up- 
on this,  and  other  circumstances,  the  president  Montes- 
quiea  had  with  great  ingenuity  not  only  deduced  the 
impious  custom  of  private  duels  upon  imaginary  points 
of  honour,  but  hath  also  traced  the  heroic  madness  of 
knight-errantry  from  the  same  original  of  judicial  com- 
bats.    But  to  proceed  : 

When  the  champions,  thus  armed  with  batons,  ar- 
rive within  the  lists  or  place  of  combat,  the  champion 
of  the  tenant  then  takes  bis  adversary  by  the  hand,  and 
makes  oath  that  the  tenements  in  dispute  are  not  the 
right  of  the  demandant ;  and  the  champion  of  the  de- 
mandant, then  taking  the  other  by  the  hand,  swears  in 
the  same  manner  that  they  are }  so  that  each  champion 
is,  or  ought  to  be,  thoroughly  persuaded  of  the  truth 
of  the  cause  he  fights  for.  Next  an  oath  against  sor- 
cery and  enchantment  is  to  be  taken  by  both  the  cham- 
pions, in  this  or  a  similar  form  :  '*  Hear  this,  ye  ju- 
ices, that  I  have  this  day  neither  ate,  drank,  nor  have 
upon  me  either  bone,  stone,  nor  grassy  nor  any  enchant- 
ment, sorcery,  or  witchcraft,  whereby  the  law  of  God 
may  be  abased,  or  the  law  of  the  devil  exalted.  So 
help  me  God  and  his  saints.'^ 

The  battel  is  thu9  begun,  and  the  combatants  are 
bound  to  fight  till  the  stars  appear  in  the  evening :  and, 
if  the  champion  of  the  tenant  can  defend  himself  till 
the  stars  appear,  the  tenant  shall  prevail  in  his  cause  j 
for  it  is  sufficient  for  him  to  maintain  his  ground,  and 
make  it  a  drawn  battel,  he  being  already  in  possession } 
bat,  if  victory  declares  itself  for  either  party,  for  him 
is  judgment  finally  given.   This  victory  may  arise  from 
the  death  of  either  of  the  champions :   which  indeed 
liath  rarely  happened  ^  the  whole  ceremony,  to  say  the 
troth,  bearing  a  near  resemblance  to  certain  rural  ath- . 
letic  diversions,  which  are  probably  derived  from  this 
original.     Or  victory  is  obtained  if  either  diampion 
proves  recreant f  that  is,  yields,   and    pronounces  the 
horrible  word  of  craven :  a  word  of  disgrace  and  ob- 
loquy, rather  than  of  any  determinate  meaning.     But 
a  horrible  word  it  indeed  is  to  the  vanquished  cham- 
pion ;  since,  as  a  punishment  to  him  for  forfeiting  the 
land  of  bis  principal    by  pronouncing  that  shameful 
word,  he  Is  condemned  as  a  recreant,  amtttere  libtram 
legem^  that  is,  to  become  infamous,  and  not  to  be  uc- 
counted.  Jiher  et  legalii  iamQi  being  supposed  by  the 
event  to  be  proved  forsworn,  and  therefore  never  to 
be  pat  upon  a  jury,  or  admitted  as  a  witness  in  any 
cause. 

This  is  the  form  of  a  trial  by  battel  ^  a  trial  which 
the  tenant,  or  defendant  in  a  writ  of  right,  has  it  in  his 
election  at  this  day  to  demand;  and  which  was  the  on- 
ly decision  of  such  writ  of  right  after  the  Conquest,  till 
Henry  II.  by  consent  of  parliament,  introduced  the 
grand  assisef  a  peculiar  species  of  trial  by  jury,  in  con- 
carrence  therewith  ;  giving  the  tenant  his  choice  of 
either  the  one  or  the  other.  Which  example,,  of  dis- 
coootenancing  these  judicial  combats,  was  imitated 
about  a  century  afterwards  in  France,  by  an  edict  of 
Louis  the  Pious,  A.  D.  1 260,  and  soon  after  by  the 
XKtLof  £prape«    The  establishment  of  this  alternative. 


Glanvil,  chief  justice  to  Henry  II.  and  probably  his     Battel, 
adviser  herein,  considers  as  a  most  noble  improvement, ' 
as  in  fact  it  was,  of  the  law. 

2.  In  appeal  *  of  felony,  the  trial  by  battel  may  be  *  See  Jp^ 
demanded,  at  the  election  of  the  appellee,  in  either  an^ 
appeal  or  an  improvement ;  and  it  is  carried  on  with 
equal  solemnity  as  that  on  a  writ  of  right ;  but  with 
this  difierence,  that  there  each  party  hires  a  champion, 
but  here  they  must  fight  in  their  proper  persons.  And, 
therefore,  if  the  appellant  or  approver  be  a  woman,  a 
priest,  an  infant,  or  of  the  age  of  60,  or  lame,  or  blind, 
he  or  she  may  counterplead  and  refuse  the  wager  of  bat- 
telj  and  compel  the  appellee  to  put  himself  upon  the 
country.  Also  peers  of  thn  realm,  bringing  an  appeal, 
shall  not  be  challenged  to  wage  battel,  on  account  of 
the  dignity  of  their  persons ;  nor  the  citizens  of  Lon- 
don, by  special  charter,  because  fighting  seems  foreign 
to  their  education  and  employment.  So  likewise,  if 
the  crime  be  notorious  \  as  if  the  thief  be  taken  with 
the  mainour^  or  the  murderer  in  the  room  with  a  bloody 
knife,  the  appellant  may  refuse  the  tender  of  battel 
from  the  appellee }  and  it  is  unreasonable  an  innocent 
man  should  stake  his  life  against  one  who  is  already 
half-convicted. 

The  form  and  manner  of  waging  battel  upon  ap- 
peals are  much  the  same  as  upon  a  writ  of  right  y  only 
the  oaths  of  the  two  combatants  are  vastly  more  stri- 
king and  solemn.     The  appellee,  when  appealed  of  fe- 
lony, pleads  not  guilty;  and  throws  down  his  glove,  and 
declares  he  will  df.fend  the  same  by  his  body  :  the  ap- 
pellant takes  op  the  glove ;  and  replies  that  he  is  ready 
to  make  good  the  appeal,  body  for  body.     And  there- 
upon, the  appellee  taking  the  book  in  his  right  hand, 
and  in  his  left  the  right  hand  of  his  antagonist,  swears 
to  this  efiect :  Hoc  audi^  homo^  quern  per  manum  te» 
neo,  &c.     ''  Hear  this,  O  man,  whom  I  hold  by  the 
hand,  who  callest  thyself  John  by  the  name  of^  bap- 
tism, that  I,  who  call  myself  Thomas  by  the  name  of 
baptism,  did  not  feloniously  murder  thy  father,   JFiU 
liam  by  name,  nor  am  any  way  guilty  of  the  said  fe- 
lony.   So  help  me  God,  and  the  saints ;  and  this  I  will 
defend  against  thee  by  my   body,  as  this  court  shall 
award.**     To  which  the  appellant  replies,  holding  the 
Bible  and  his  antagonist's  band  in  the  same  manner  as 
the  other :  '*  Hear  this,  O  man,  whom  I  hold  by  the 
hand,  who  callest  thyself  Thomas^  by  the  name  of  bap- 
tism, that  thou  art  perjured ;  and  therefore  perjured, 
because  that  thou  feloniously  didst  murder  my  father, 
William  by  name.      So  help  me  God,  and  the  Saints  \ 
and  this  I  will  prove  against  thee  by  my  body,  as  this 
court  shall  award.**     The  battel  is  then  to  be  fought, 
with  the  same  weapons,  viz.  batons,  the  same  solem- 
nity, and  the  same  oath  against  amulets  and  sorcery, 
that  are  used  in  the  civil  combat :  and  if  the  appellee  be 
so  far  vanquished  that  he  cannot  or  will  not  fight  aay 
longer,  he  shall  be  adjudged  to  be  hanged  immediate- 
ly 'y  and  then,  as  well  as  if  he  be  killed  in  battel.  Pro- 
vidence is  deemed  to  have  determined  in  favour  of  the 
truth,  and  his  blood  shall  be  attainted.      But  if  be  killt  « 
the  appellant,  or  can  maintain  the  fight  from  sunrising 
till  the  stars  appear  in  the  evening,  he  shall  be  acquit- 
ted.    So  also,  if  the  appellant  becomes  recreant,  and 
pronounces  the  horrible  word  craven^  he  shall  lose  his 
liberam legem^  and  become  infamous;  and  the  appellee 
sh^U  .^recover  his  damages,  and  also  be  for  ever  quit,  not 
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fiattel  only  of  the  appeal,  but  of  all  indictments  likewise  for 
|i  the  sahie  ofience. 
Jlaticridg.  BATTEN,  a  name  that  workmen  give  to  a  scant- 
ling  of  wooden  ^tiifF,  from  two  to  four  inches  broad,  and 
about  one  inch  thick  ;  the  length  is  pretty  considerable, 
but  undetermined. — This  term  is  chiefly  used  in  speak- 
ing of  doors  and  windows  of  shops,  &c«  fchich  are  not 
framed  of  whole  deal,  &c.  with  stiles,  rails,  and  pan- 
nels  like  wainscot  ^  bat  are  made  to  appear  as  if  they 
were  by  means  of  these  battens  braded  on  the  plain 
board  round  the  edges,  and  sometimes  cross  tliem,  and 
up  and  down. 

BATTENBURG,  a  town  of  Dutch  Guelderland, 
seated  on  the  north  bank  of  the  Meuse,  almost  opposite 
to  Ravenstein.     E.  Long.  5.  35.  N.  Lat.  50.  55. 

BATTERING,^  the  attacking  a  place,  work,  or 
the  like,  with  heavy  artillery. 

To  batter  in  breach,  is  to  play  fufioCisly  on  a  work, 
as  the  angle  of  a  half-moon,  in  order  to  demolish  and 
make  a  gape  therein.  In  this  they  observe  never  to 
fire  a  piece  at  the  top,  but  all  at  the  bottom,  from  three 
to  six  feet  from  the  ground. 

The  battery  of  a  camp  is  usually  surrounded  with  a 
trench,  and  pallisadoes  at  the  bottom,  with  two  re- 
doubts on  the  wings,  or  certain  places  of  arms,  capable 
of  covering  the  troops  which  are  appointed  for  their 
defence.     See  Battery. 

B ATTEBiNG'Ram^  in  antiquity,  a  military  engine 
used  to  batter  and  beat  down  the  walls  of  places  l>e- 
sieged.  It  is  said  to  have  been  invented  by  Arteman^s 
of  Ciazomene,  a  Greek  architect  who  flourished  441 
B.  C— The  machine  is  thus  described  by  Josepbus : 
It  is  a  vast  beam,  like  the  mast  of  a  ship,  strengthened 
at  the  one  end  with  a  head  of  iron,  something  fesero- 
bling  that  of  a  ram,  whence  it  took  Us  name.  This 
was  hung  by  the  middle  with  ropes  to  another  beam, 
which  lay  across  two  posts  ^  and  hanging  thus  equally 
balanced,  it  was  by  a  great  number  of  men  drawn 
backwards  and  pushed  forwards,  striking  the  wall  with 
its  iron  head.  But  this  engine  did  most  execution 
when  it  was  mounted  on  wheels,  which  is  said  to  have 
been  first  done  at  the  siege  of  Byzantium  under  Philip 
of  Mace  don* 

Plutarch  informs  us,  that  Mark  Antony,  in  the  , 
Parthian  war,  made  use  of  a  ram  fourscore  feet  long : 
and  Vitruvius  tells  us,  that  they  were  sometimes  106, 
and  sometimes  1 20,  feet  in  length  \  and  to  this  per- 
haps the  force  and  strength  of  the  engine  was  in  a  great 
measure  owiug.  The  ram  was  managed  at  one  time 
by  a  whole  century  of  soldiers  ;  and  they  being  spent, 
were  seconded  by  another  centni*y,  so  that  it  played 
continually  without  any  intermission. 

Plate  LXXXVIII.  fig.  i.  represents  the  battering- 
ram  suspended.  2.  The  ram.  3.  The  form  of  its  head, 
fastened  to  the  enormous  beam  by  three  or  four  bands 
of  iron,  four  feet  in  breadth*  At  the  extremity  of 
each  of  these  bands  (4)  was  a  chain  (5)  of  the  same 
jnetal,  one  end  of  which  was  fastened  to  a  hook  (6),  , 
and  at  the  other  extremity  of  each  of  these '  chains  was 
a  cable  firmly  bound  to  the  last  link.  These  cables 
Tan  the  whole  length  of  the  beam  to  the  end  of  the 
ram  (7),  where  they  were  all  bound  together  as  fast 
as  possible  with  small  ropes.  To  the  end  of  these 
cables  another  was  fixed,  composed  of  ^veral  strong 
cords  plaited  together  to  a  certain  length,  and  then 


running  single  (8) «  At  each  of  these  sereral  men^veTe  Btnnhi, 
placed,  to  balance  and   work  the  machine.     10.  The     iu«^ 
chain  or  cable  by  which  it  hung  to  the  cross  beam  (11),       | 
fixed  on  the  top  of  the  frame,     i  2.  The  base  of  the  ^^\ 
machine.^^The  unsuspended  ram  differed  frMn  this  on- 
ly in  the  manner  of  working  it :  for  instead  t>f  being 
slung  by  a  chain  or  cable,  it  moved  ob  small  wheeb  on 
another  large  beam. 

BATTBRiNo-RamSf  in  Her^ldry^  a  bearing  or  coat 
of  arms  resembling  the  military  engine  of  tlie  same 
name. 

BATTERY,  in  the  military  art,  a  parapet  Chrown 
up  to  corer  the  gunners  and  men  employed  about  the 
guns  from  the  enemy's  shot.  This  parapet  is  cut  into 
embrasures,  for  the  cannon  t»  fire  through.  The  height 
bf  the  embrasures  on  the  inside  is  aboat4hi«e  feet; 
^ot  they  go  sloping  lower  to  the  outside.  Their  wide- 
ness  is  two  or  three  feet,  but  open  to  six  or«eveii  00  the 
outside.  The  mass  of  earth  that  is  betwixt  two  em- 
brasures, is  called  the  nierion.  The  platform  of  a  bat- 
tery is  a  floor  of  planks  and  sleepers,  to  keep  the  wheels 
of  the  guns  from  sinking  into*  the  cartbv)  and  is  always 
made  sloping  towards  the  embrasures,  both  to  hinder 
the  reverse,  and  to  fecilitate  the  bringing  4iaok  of  the 
gun. 

Battert  6f  Mortars  differs  from  a  battery  of 
guns  ;  for  it  is  sunk  into  the  ground,  and  baa  no- em- 
brasures. 

Crt^s^BjTtEBiJSSf  are  two  batteries  ^hicb  play 
-athwart  one  another  upon  the  same  object,  forming 
there  an  angle,  and  beating  with  more  Tiplence  and 
xlestruction  ;  becatise  w^t  one  bullet  abakea,  tkeolfaer 
beats  doMi. 

Battery  J  Stmk  or  Buried^  is  when  its  platform  is 
sunk  or  let  down  into  the  ground,  so  that  there  onBt 
be  trenches  out  in  the  earth,  against  the  muzzles  of 
the  gons,  for  them  to  fire  out  at,  and  to  serve  far  em- 
brasures. 

Battery  d* Enfilade ^  is  one  that  sweeps  or  aeoun 
the  whole  length  of  a  straight  line. 

Battery  en  Ech&rpe  is  that  which  plftys  ohli^pKiy. 

Battery  de  Reverse^  that  which  plays  npon  the  ene- 
my's back. 

Camerade  Battery^  is  when  several  guns  pkiyat 
the  same  time  npon  one  place. 

Battert,  in  Law^  is  the  onlawful  beating  of 'ano- 
ther. The  least  touching  of  another^s  person  wilfully, 
or  in  anger,  is  a  battery,  for  the  law  cannot  draw  the 
line  between  different  degrees  of  violence,  and  there- 
fore totally  prohibits  the  first  and  lowest  stage  of  it  \ 
every  man^s  person  being  sacred,  and  no  other  having 
a  right  to  meddle  with  it,  in  any  the  slightest  manner. 
And  therefore,  upon  a  similar  principle,  the  Cornelian 
law  de  tnjuriis  prohibited  puisation  as  well  as  verberO" 
tion  ;  distinguishing  verberation,  which  was  aooompa" 
nied  with  pain,  from  pulsation  which  was  attended  with 
none.  But  battery  is  in  some  eases  jnsttfiable  or  law- 
ful ^  as  where  one  who  hath  authority,  a  parent  or 
master,  gives  moderate  correction  to  his  child,  his  scho- 
lar, or  his  apprentice.  80  also  on  the  psinci^  of  self- 
defence  :  for  if  one  strikes  me  first,  or  even  only  as- 
saults me,  I  may  strike  in  my  own  defence  \  ittd  if 
sued  for  it,  may  plead  son  atBouU  dimeme^  or  that  it 
was  the  plaintiff^s  own  original  assat^lt  that  occasioned 
it.    So  likewise  in  defence  of  my  goods  or  posaessioo, 

if 
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i^l^.RHift  eBdeATQure  to  Seprnvem^  of  th^R),  It  n^j' ju9*' 
tf^f  hiving  binds  v^pfifk  bim  to  preveiit  biiB}  and  iu,  case 
be  persists*  with  vinlence,  I  m«y  pro^Bcd  to  beat  biqci 
•way.  Tbiis  too  in  tiw  exercise  ol'  aii  office,  as.  tbat  of 
ciMircb  warden  or  beadle,  a  man  may  lay  bands  upon  an« 
other  to  tfurn  liira  out  of  churchi  aad  pireveot  Uis  di« 
flterbtng  the  oongregationt  And  if  sued  for  tliis  or  tb/i? 
like  battery,  he  may  set  foirth  tbe  whole  case,  and  plead 
that  he  laid  hands  upon  litrn  gently,  fHfdliter  mcmus  imr 
posuiiy  for  this  purpose.  On  ac<^ount  of  these  causes  of 
justi&oaiioii,  battery  is  defined  to  be  the  uniav'ful  beat- 
ing of  another  ^  for  whioh  the  reo^dy  is«  aa  for  asMul^ 
hy  action  a(  trespass  vt  ei  armif  •  wherein  the  jvury  will 
give  adequate  damages. 

BATTI^TA;,  Franco,  a  ceieUrated  pajnter^  born 
ait  Venice,  was  one  of  tbe  diaciples  of  Mjclia^l  Aogelo, 
whose  oHinoer  he  foUowed  so  closely,  that,  in  the  cor- 
TOCtness  of  his  outlines,  he  surpassed  most  of  the  mar 
Bters  of  his  time.  His  paintioga  are  pretty  numorous, 
Mid' dispersed  all  over  Italy  and  other  p^rt^  of  £i;irope  ^ 
hot  faia  ootouring  being  very  dry,  they  are  pot  ipuch 
mere  eateemedthao  the  prints  eteh«d;by  his  haod;  Ho 
died  in  1561. 

BATTLE,  a  general  engageotent  between  two  ar<» 
fliioe  in  a  country  sufficiently  open  for  them  to  encouuf 
terin  front,  and  at  the  same  time  (see  Waiv]*  The 
word  is  also  written  baitol^  baiteU^  and  battQiL  It  is 
formed  from  the  French  hattailk^  of  the  liatin  verb 
Ikstevre,  to  fiiioe  or  tmeretse  tuiih  Qrmf::  whence  batu^ 
aUa  and' 6ota/ta|  whioh.  property  denoted  tl^  action  or 
zeroise  of  those  who  learned,  to  feAC0»  and  who  wcTO 
henoe  also  denominated  baiualorcs* 

The  ancients  never  joined  battle  without  much  ce^ 
remony  and  preparation^  as  taking  auguries,  oSering 
sacrifice,  haranguing  the  soldiers,  giving  tli^  woid  or 
%40SB€ra^  &o.    The  signals  of  battle  were,  sounding  the 
cdds^tbtfin  or  general  charge,  and  displaying  a  p^cujisj^ 
flag,  called  by  Flntareh  ^purph  robe*     To  which  m^y 
bo  added,  singing  pecans,  raising  militiary  shouts,  and  the 
Kke.     A  Roman   legion,  ranged  in  order  of  battle, 
oensbted  of  kastatt^  placed  in  the  front }  of  prtni:ipesi 
who  were  all  old  experienced  soldiers,  placed  behind 
the  former;   and  of  triarit\  heavy  armed  with  large 
bucklers,  behind  the  princip€$»    Tlie  hastaSi  wore  rank- 
ed dose ;  the  ranks  of  the  pn'ncipes  w€re  much  opener, 
so  that  they  could  receive  the  hastaii;  and  those  of  the 
triarii  opener  still,  insomuch  that  tbey  could  receire 
both  the  principes  and  the  hastati  within  them,  with- 
out any  disorder,  and  still  facing  tbe  enemy.     When 
therefore  the  hoHati  found  themselves  unable  to  stand 
the   enemy's  charge,  they  retired   gently  within    the 
principes^  where  joining  with  them  they  renewed  tho 
combat.     If  these  found  themselves  too  weak  to  sustain 
the  enemy,  both  retired  amoog^  the  triarii^  where  ral- 
lying, tbey  formed  a  new  corps,  and  chargi^d  with  more 
▼igour  than  ever.     If  these  failed,  the  battle  was  lost :  . 
the  Romans  had  no  farther  resource.      The  moderns 
are  unacquainted  with  this  method  of  inserting  or  em- 
battling  one   company  into   another  \   without  which 
the  former  cannot  be  well  succoured  or  defended,  and 
their  places  taken  by  others  \  which  was  a  thing  the 
Romans  practised  with  great  exactness.     For  the  vp" 
Utes,  and  in  latter  times  the  archers  and  slingers,  were 
not  drawn  np  in  this  regular  manner, .  but  either  dispo- 
sed of  before  the  front  of  the  Agtiatif  or  scattered  up 
«nd  down  ajDoagi  the  void  sfocAO'  of  tho  AcuWif  .01 


sometioies.  placed  iii  ti^o  bodies  in  the  wings.  These 
always  began  the  combat,  skirmLshing  in  flying  pat- 
ties with  the  foremost  troops  of  the  enemy.  If  they  wero 
r^pulstd,  which  was  usually  the  case,  they  fell  back  to 
the  flanks  of  the  army,  or  retired  again  in  the  rear. 
When  they  retired,  the  hastaii  advanced  to  the  charge. 
As  to  the  cavalry,  it  was  posted  at  the  two  comers  of 
tbe  army,  like  the  wings  on  a  body  \  an^  fought  some- 
titnes  op  foot,  sometimes  on  horseback,  l^ie  auxiliary 
foroes  composed  the  two  paints  of  tbe  battle,  and  co- 
vered the  whole  body  of  the  Romans. — Other  less 
usual  forms  of  battle  among  the  Romans  wefe  the 
cutteus^  or  wedge  j  globus^  or  round  form  j  Jorjcj^^  or 
pair  of  sheers  j  turn's^  or  an  oblong  square  figure  j 
serrOf  or  saw.  The  Greeks  were  inferior  to  the  Rq- 
n)a,ns  in  niarsballlng  their  armies  for  bnttle,  as  they 
drew  up  thbic  whole  army  in  a  front,  and  trusted 
the  success  of  the  day  to  a  single  force.  They  had 
three  forms  qf  battle  for  the  horse,  viz.  the  square,  the 
wedge,  and  the  rhombus  or  diamond  form.  The  first 
held  best  for  the  defensive  ^  the  latter  for  the  of¥en- 
jHve^  the  wedge  being  preferred  as  bringing  mosthand^ 
to  fight. 

The  Greeks  notified  the  places  of  their  battles  and 
victories  by  adding  the  word  K<m  ^  whence  Nicomedia 
Nicopolis,  Thessalonica,  &c.     The  ancient  Britons  did 
the  like,  by  adding  the  word  mats;  whence  Malsse- 
veth,  Malmaisbyry,  &c.     The  English  by    the  word 
Jieid, — The  Romans  had  their  particular  days,  called 
prte/iares  di'cs^  in  which  alone  it  was  lawful  to  join  bat- 
tle, and  others  wherein  it  was  unlawful,  called  dies  atri. 
The  Athenians,  by  tbe  ancient  laws  of  their  country, 
were  not  to  draw  out  their  forces  for  battle  till  after 
the  seventh  day  of  the  month  :  And  Lucian  relates  of 
the  Lacedaemonians,  that  by  the  laws  of  Lycurgus,  they 
werq  not  to  fight  before  full  moon.     Among  the  Ger- 
mans, it  was  reputed  an  impiety  to  fight  in  the  wane 
of  the  moon  ^  and  Caesar  ttlls  us,  that  Ariovistus  was 
heateq  by  bin?,  because,  contrary  to  the  laws  of  his 
country,    he    had  fought  when  the  moon  was  in   her 
wane.     The  German  soldiers  were  intimidated  with  the 
apprehension,  and  R(£i)rded  Cccsar  an  easy  victory^  acic 
commissa^  impediiosreligioncJio^Vesvicit,  It  is  well  known 
thai  Jerusalem  was  taken  by  Pompey  in  an  attack  on 
the  Sabbath-day,  when  by  the  Jewish  superstitious  no- 
tions, they  were  not  allowed  to  fight,  or  even  to  defend 
themselves.     The  Romans  aid  not  carry  their  supersti- 
tion so  far:  their  atri  dies  were  only  observed  in  respect 
of  attacking  \  no  day  was  too  holy  for  them  to  defend 
themselves  in.     Among  the  ancients,  we  find  frequent 
instances  of  battles  in  the  night  \  it  was  by  the  moon- 
light that  Pompey  beat  Mithridates,  and  Scipio  Asdru* 
bal  and  Syphax.  " 

The  first  pitdied  battle,  of  which  we  have  any  di- 
stinct account  is,  tliat  between  Croesus  and  Cyrus,  . 
described  by  Xenophon,  concerning  which  we  have 
a  dissertation  expressly  by  M.  Freret,  wherein  several 
points  of  the  ancient  tactics  are  well  explained*  In 
the  modem  war,  we  find  few  pitched  or  set  battles  j 
the  chief  view  of  tbe  great  commanders  of  late  days  is 
rather  to  harass  or  starve  the  enemy  by  frequent  alarms,  , 
cutting  off  his  provisions,  carrying  off  his  baggage, 
aeiz.ing  his  posts,  &c.  than  to  join  issue  with  him,  and 
put  the  whole  on  the  event  of  one  day ;  a  battle  ge- 
nerally deciding  tbe  fate  of  a  campaign,  sometimes  of 
a  VlhoU  lt^«  ii^Qce  it  is  a  i^Ie  nevcjr  to  veQtui;fi  a  ge- 
neral. 
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ner»1  battle,  unless  either  you  figbt  to  advantagey  or  be 
forced  to  it.  Joining  or  giving  battle  should  always  be 
by  design  :  a  general  shoold  never  suffer  himself  to  be 
forced  to  fight.  AH  the  measures,  movements,  encamp- 
ments, he  makes,  are  to  lead  to  the  execution  of  his 
great  design,  which  is  to  fight  to  advantage,  till  by  some 
mistake  of  the  enemy,  he  at  length  find  the  favourable 
opportunity.  It  is  in  this  that  a  superior  genius  will^at 
length  prevail  over  an  inferior :  in  the  course  of  a  cam« 
paign,  he  will  take  a  number  of  advantages  over  him, 
which  together  are  equivalent  to  a  battle,  the  event  of 
which  is  ever  doubtful. 

Battle- Axe^  an  ancient  military  weapon.  Axes 
were  a  principal  part  of  the  offensive  armour  of  the 
Celtee.  At  the  siege  of  the  Roman  Capitol  by  the 
Gauls  under  Brennus,  we  find  one  of  the  most  distin- 
guished of  their  warriors  armed  with  a  battle-axe.  And 
Ammianus  Marcellinus,  many  centuries  afterwards, 
describing  a  body  of  Gauls,  furniBhes  them  all  with 
battle-axes  and  swords.  Some  of  these  weapons  have 
been  found  in  the  sepulchres  of  the  Britons,  on  the 
downs  of  Wiltshire,  and  in  the  north  of  Scotland. 
Within  these  four  or  five  centuries  the  Irish  went  con- 
stantly armed  with  an  axe.  At  the  battle  of  Ban- 
nockburn,  Iting  Robert  Bruce  clave  an  English  cham- 
pion down  to  the  chine,  at  one  blow,  with  a  battle* 
axe.  The  axe  of  Lochaber  hath  remained  a  for- 
midable implement  of  destruction  in  the  hands  of  our 
Highlanders,  even  nearly  to  the  present  period  ^  and  it 
is  still  used  by  the  city -guard  of  Edinburgh  in  quelling 
mobs,  &c. 

BATl  LEMENTS,  in  ArcMecture,  are  indentures 
or  notches  in  the  top  of  a  wall  or  other  building,  in 
the  form  of  embrasures,  for  the  sake  of  looking  through 
them. 

BATTOLOGY,  in  Grammar^  a  superfluous  repe- 
tition  of  some  words  or  things. 

BATTON,  in  merchandise,  a  name  given  to  cer- 
tain pieces  of  wood  or  deal  for  flooring  or  other  purposes. 
BATTORY,  a  name  given  by  the  Hans  Towns  td 
their  magazines  or  factories  abroad.  The  chief  of  these 
Batteries  are  those  at  Archangel,  Novogorod,  Bergh* 
men,  Lisbon,  Venice,  and  Antwerp. 

BATUA,  ButOa,  Buthoe^  or  Buthoece^  in  Ancient 
Geography^  a  town  of  Dalmatia,  situated  on  the  Adria* 
tic  \  now  Budoa  ;  which  see. 

B ATTUS,  an  order  of  penitents  at  Avignon  and  in 
Provence,  whose  piety  carries  them  to  exercise  severe 
discipline  upon  themselves  both  in  public  and  private. 

BATZ,  a  copper  coin  mixed  with  some  silver,  and 
current  at  different  rates,  according  to  the  alloy  in  Nu- 
remberg, Basil,  Fribourg,  Lucerne,  and  other  cities  of 
Germany  and  Switzerland. 

BAVA  RI A,  formerly  a  duchy  and  electorate,  but 
now  a  kingdom  of  Germany.  Bavaria  has  experien* 
ced  a  great  variety  of  changes  within  the  last  twenty 
years.  She  recisived  s  considerable  accession  of  terri- 
tory at  the  settling  of  the  German  indemnities  in  1802^ 
consisting  of  the  bishoprics  of  Freysingen,  Bamberg, 
Augsburg,  and  Kempten,  ten  abbeys,  fifteen  imperial 
towns,  and  some  other  small  districts,  which  were  given 
as  an  equivalent  for  the  palatinate  of  the  Rhine,  the 
duchies  of  Juliers,  and  Deux  Pouts,  and  other  posses- 
sions in  the  Netherlands.  He  assumed  at  the  same 
time  the  title  of  duke  of  Franconia.  The  duke  hav- 
ing still  adhered  to  tl\e  French,  Bonaparte  raised  him 


in  1806  to  tKe  kiagly  digailjr,  and  on  this  oecMiM,  Ikwibi 
and  afterwards  at  the  peace  in  1809,  enlarged  his  di^^ 
minions  at  the  expence  of  Aostria.     When  the  fottnaa 
of  the  war  changed  in  181 3,  Bavaria,  like  others  of  the 
small  powers,  endeavoured  to  secure  the  advantages  ha 
had  gained  by  entering  into  terms  with  the  stronger 
party  \  and  at  the  peace  of  Paris  in  1814  he  was  al» 
lowed  to  keep  the  greater  part  of  his  new  acqoisittonSi 
restoring  to  Aostria  Saltzburg  and  Bertholsgaden,  with 
the  parts  of  the  Tirol  and  of  the  Hansmck  fonneriy 
ceded  to  him*     He  obtained  then  also  the  greater  part 
of  what  was  formerly  denominated  the  palatinale  of 
the  Rhine,  with  the  grand  duchy  of  Wnrtsboig.    The 
whole  kingdom  of  Bavaria  at  present  embraces  an  ana 
of  30,000  square  English  miles,  and  had  a  popolatioa 
of  3,560,000  in  1 8 1 8.     The  revenue  of  Bavaria  in  the 
same  year  was  estimated  at  1,900,0001.  sterling  \  and 
the  contingent  of  troops  which  it  is  bound  to  furnish  to 
the  German  confederation  is  35,600.      About  one- 
fourth  or  one-fifth  of  the  inhabitants  are  LuthcranSi 
the  rest  Catholics,  with  a  small  number  of  Calvinists 
and  Jews.    The  Catholics  were  formeriy  distinguished 
by  their  bigotry  and  intolerance }  but  a  great  relonaa- 
tion  has  taken  place  in  this  and  many  other  points  since 
the  present  king  ascended  the  throne.     The  greatest 
proportion  of  the  numerous  monasteries  have  been  snp« 
pressed,  and  a  part  of  the  funds  employed  in  endowing 
schools  and  academies.     To  crown  these  advantages, 
the  king  gave  the  nation  a  representative  constitution 
in  1818}  and  Bavaria,  which  was  lately  the  stronghold 
of  ignorance  and  superstition,  now  bids  fisir  to  outstrip 
all  her  neighbours  in  the  career  of  improvement.     Mu- 
nich is  the  capital.     The  country  is  fertile,  but  moon* 
tainous,  and  has  mines  of  salt,  coal,  iron,  and  lead« 
Its  vegetable  productions  are  extremely  various,  and 
include  cbesnuts,  Indian  com,  and  vines.  -Vast  numbers 
of  cattle  are  raised  in  the  southern  parts,  and  in  the 
north  there  are  considerable  manufactures. 

The  house  of  Bavaria  is  universally  allowed  to  be 
one  of  the  roost  ancient  in  Germany*  The  counts  of 
Bcheyren,  whose  castle  at  present  is  a  cloister,  gave  them 
the  name.  At  that  place  are  shown  the  tombs  of  mors 
than  26  lords  of  Scheyren.  The  emperor  Otho  L 
established  as  counts-palatine  of  Bavaria  and  landgraves 
of  Scheyren,  Arnolph  and  Herman,  sons  of  Axnolph 
brother  to  the  duke  of  Berohtold  of  Carintbia,  mar- 
qois  of  the  county  upon  the  Ens.  After  the  death  of 
Berchtold,  the  same  emperor,  instead  of  giving  Ba- 
varia to  his  son,  gave  it  to  Duke  Henry  his  brother, 
who  had  married  Judith  sister  to  Arnolph  and  Herman. 
This  Duke  Henry  of  Bavaria  had  by  his  marriage 
Henry  Hezillon,  who  was  succeeded  by  his  son  Henry, 
afterwards  chosen  emperor  by  the  name  of  Henry  IL 
This  emperor  having  no  children  by  Saint  Conegood 
his  wife,  Bavaria  passed  again  to  the  family  of  Fran« 
conia,  and  afterwards  to  that  of  Suabia  under  Henry 
IV.  who  possessed  it  till  the  year  107 1,  when  this  last 
emperor  gave  that  county  to  Count  Wolf,  or  Guelph,  of 
Ravensburg  in  Suabia.  To  this  Guelph,  who  died  in 
the  island  of  Cyprus,  succeeded  Guelph  II.  and  to  him 
his  brother  Duke  Henry  IX.  who  was  succeeded  by  bit 
son  Henry  the  Proud.  This  last  had  married  the  only 
daughter  of  the  emperor  Lotharios,  and  after  the  death 
of  his  father-in-law  became  also  duke  of  Saxony  \  but 
refusing  to  deliver  up  the  imperial  ornaments  of  his  fa« 
tfaer-in-law  to  the  emperor  Conrad  III.  dnke  of  Soa* 
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|M^  or  to  acknowledge  bim  for  emperor,  he  was  put 
to  the  hen  of  the  empire,  and  lost  his  states.  After  the 
death  of  Heniy,  Conra!d  made  hb  brother  Leopold 
marqnis  of  Austria  and  duke  of  Bavaria ;  who,  dyiog 
withoQt  issoe,  was  succeeded  by  his  brother  Henry  XL 
whom  the  emperor  Frederic  I.  made  duke  of  Austria, 
joining  together  the  two  counties  above  and  below  the 
£ns,  and  declaring  them  free  and  independent  of  the 
government  of  Bavaria.  The  same  emperor  gave  Ba- 
^aria  thus  dismembered,  with  Saxony,  to  Henry  the 
Lion,  son  of  Henry  the  Proud.  But  Henry  the  Lion 
afterwards  losing  the  favour  of  this  emperor,  was  put 
to  the  ban  of  the  empire :  and  lost  all  his  possessions 
except  Brunswick  and  Lunenburg,  which  still  remain 
to  his  descendants.  In  i  i8o,  the  duchy  of  Bavaria  was 
given  by  the  emperor  to  Otho  the  landgrave  of  Wit* 
telsbacb,  count-palatine  of  the  house  of  Bavaria.  In 
the  time  of  this  Otho,  the  castle  of  Scheyren  was 
changed  into  a  monastery,  in  which  the  duke  was  bu- 
ried. From  him  are  descended  the  two  great  families 
that  remain  to  this  day  in  Germany  }  viz.  the  connts- 

£datine  of  the  Rhine,  and  the  electors,  now  kings  of 
avaria.  Prince  Eugene  Beauharnois,  stepson  to  Bo- 
naparte,  is  married  to  a  princess  of  this  family.  See 
Bavaria,  Sufplement. 

BAVAY,  a  small  town  of  the  late  province  of 
-Hainaolt,  now  the  department  of  the  North,  in  France, 
which  has  been  often  ruined  by  the  wars  of  the  Low 
Countries.  It  was  taken  by  the  Austrians  in  1792,  hot 
retaken  the  same  year.     £.  Long.  3.  45.  N.  Lat.  50. 

BAUCIS,  in  fabulous  history,  an  old  woman  who 
lived  with  Philemon  her  husband  in  a  cottage  in  Phry- 
gia.  Jupiter  and  Mercury  travelling  over  that  coun- 
try, were  well  received  by  them,  after  having  been  re- 
vised entertainment  by  every  body  else.  To  punish  the 
]people  for  their  inhumanity,  these  gods  laid  the  coun- 
try waste  with  water  \  but  took  Baucis  and  Philemon 
with  them  to  the  top  of  a  mountain,  where  they  saw  the 
deluge,  and  their  own  little  hut  above  the  waters 
turned  into  a  temple.  Plaving  a  wish  granted  them, 
they  desired  to  officiate  in  thia  temple  as  priest  and 
priestess,  and  also  that  they  might  die  both  together  ^ 
which  was  granted  them. 

BAUCONICA,  in  Ancient  Geography^  a  town  of 
the  Vangiones  in  Gallia  Belgica ;  nme  miles  from  Mo- 
gontiacum,  and  eleven  from  Borbitomaguro  $  and  there- 
fore supposed  to  be  Oppenheitn^  a  town  in  the  palati- 
nate of  the  Rhine,  and  situated  on  that  river. 

B  AUDELOT,  Charles  Casar,  a  learned  advo- 
-cate  in  the  parliament  of  Paris,  distinguished  himself 
by  his  skill  in  ancient  monuments,  and  was  received 
into  the  Academy  of  Belles  Lettres  in  1705.  He  wrote 
a  Treatise  on  the  Advantages  of  Travelling;  many 
Letters  and  Dissertations  on  Medals,  &c,j  and  died 
in  1722,  aged  74. 

B AUDIER,  MiCHAEl^,  a  gentleman  of  Langoedoc, 
lived  in  the  reign  of  Louis  XIII.  and  published  several 
books,  which  procured  him  the  character  of  a  copious 
)snd  laborious  author ;  among  which  are,  I.  An  Inven- 
tory of  the  General  History  of  the  Turks.  2.  The  Hi- 
itory  of  the  Seraglio.  3.  That  of  the  Religion  of  the 
Turks.  4.  That  of  the  Court  of  the  King  of  China. 
5.  The  Life  of  Cardinal  Ximenes,  &c. 

BAUDIUS,  Dominic,  professor  of  history  in  the 
Vol.  IU,  Part  U.  t 


university  of  Leyden,  bom  at  Lisle  the  8th  of  iogdst  Baadite 
Z561.  He  began  his  studies  at  Aix-la-Chapelle,  and  |l  , 
continued  them  at  Leyden.  He  removed  from  thence  ^*""''*\ 
to  Geneva,  where  he  studied  divinity.  After  residing 
here  some  lime,  he  returned  to  Ghent,  and  from  thence 
to  Leyden,  where  he  applied  to  the  civil  law,  and  was 
admitted  doctor  of  law  in  June  1585.  Soon  after  his 
admission,  he  accompanied  the  ambassadors  from  the 
States  to  England  ^  and  durins  his  residence  here  be- 
came acquainted  with  several  persons  of  distinction, 
particularly  the  famous  Sir  Philip  Sidney.  He  was 
admitted  advocate  at  the  Hague  the  5th  of  Janoart 
1587  ;  but  being  soon  tired  of  the  bar,  went  to  travel 
in  France,  where  he  remained  10  years.  He  was  much 
esteemed  in  that  kingdom,  and  gained  many  friends 
there.  Achilles  de  Harlai,  first  president  of  the  par- 
liament of  Paris,  got  him  to  be  admitted  advocate  of 
the  parliament  of  Paris  in  the  year  1592*  In  1602, 
he  went  to  England  with  Christopher  de  Harlai,  the 
president's  son,  who  was  sent  ambassador  to  the  court 
of  London  by  Henry  the  Great.  This  same  year  Bau- 
dius  having  been  named  professor  of  eloquence  at  Ley- 
den, went  and  settled  in  that  university.  He  read  lec- 
tures on  history  after  the  death  of  Morula,  and  was  per» 
mitted  also  to  do  the  same  on  the  civil  law.  In  161 1-^ 
the  States  conferred  upon  him  the  office  of  historiogra- 
pher in  conjunction  with  Menrsius  \  and  in  consequence 
thereof  he  wrote  The  History  of  the  Truce.  Bandius 
is  an  elegant  prose  writer,  as  appears  from  his  letters, 
many  of  which  were  published  after  his  death.  He 
was  also  an  excellent  Latin  poet.  The  first  edition  of 
his  poems  was  printed  in  the  year  1587  :  they  consist 
of  verses  of  all  the  different  measures.  He  published 
separately  a  book  of  iambics  in  159 1,  dedicated  to  Car- 
dinal Bourbon.  Some  of  his  poems  he  dedicated  to 
the  king  of  England  \  others  to  the  prince  of  Wales, 
in  the  edition  of  1607,  '°^  went  over  to  England  to 
present  them.     He  died  at  Leyden  in  2613. 

BAUDOBRIGA,  in  Ancient  Geographff  a  town  of 
Che  Treviri  in  Germany  j  now  Boppartj  in  the  electo- 
rate of  Triers.     See  Boppart. 

BAUDRAND,  Michaex  Anthokt,  a  celebrated 
geographer,  born  at  Paris  July  18.  2633.  He  travel- 
led into  several  countries ;  and  then  applied  himself  to 
the  revisal  of  Ferrarius^s  Geographical  Dictionary, 
which  he  enlarged  by  one  half.  He  wrote,  x.  Notes  to 
Papirius  Masso^s  description  of  the  Rivers  of  France^ 
2.  A  Geographical  and  Historical  Dictionary.  3.  Chri- 
stian Geography,  or  an  Account  of  the  Archbishoprics 
and  Bishoprics  of  the  whole  world ;  and  made  several 
maps.     He  died  at  Paris,  May  29.  1700. 

BAUGE,  a  drugget  manufactured  in  Burgundy, 
with  thread  spun  thick  and  coarse  wool. 

Bauge,  a  small  town  of  Anjou,  in  Fiitnce,  in  the 
department  of  Maine  and  Loire,  seated  on  the  river 
Coesnon.     E.  Long.  o.  10.  N.-Lat.  47.  30. 

BAUHIN,  John,  a  distinguished  botanist,  was  born 
at  Lyons  in  the  year  1541.  He  was  the  son  of  an 
eminent  physician  who  quitted  France,  his  native 
country,  on  account  of  religion,  and  settled  at  Basil.  In 
early  life  he  travelled  with  Gesner,  the  celebrated  na- 
turalist, and  collected  plants  in  the  Alps,  in  France, 
and  Italy,  for  the  purpose  of  the  great  botanical  work 
which  he  afterwards  accomplished.  He  practised  me- 
dicine first  at  Basil,  where  he  was  also  elected  profes- 
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Baahin.  "or  of  rbetoric  In  J,s^^'  ^^  resided  some  time  %i 
Yverdun  'y  and  was  afterwards  iovited  to  be  physician 
to  the  duke  of  Wirtemberg  at  Montbetliardy  and  ia 
tbis  situation  he  spenl  the  remaining  forty  years  of  his 
life.  He  devoted  his  studies  chiefly  to  botany,  oa 
which  he  bestowed  great  labour,  comparing  authors 
ancient  and  modem  with  each  other,  and  with  nature, 
and  collecting  information  from  all  quarters.  He  liko* 
wise  prosecuted  other  branches  of  natural  history,  and 
published,  an  account  of  '*  Medicinal  Waters  tbrougk* 
out  Europe,^^  and  especially  in  the  duchy  of  Wixttm^ 
berg ;  and  a  particular  account  of  the  mineral  spring 
of  Boll,  and  the  natural  history  of  the  place.  Hie 
great  work  on  plants  was  not  completed  at  his  dtath, 
which  happened  in  1613.  A  society  at  Yverdun  pub- 
lished in  1619  the  Prodromus  of  it ;  but  it  was  not  till 
1650  and  1 65 1  that  the  work  itself  appeared  in  three 
vols.  fol.  entitled  Historia  Plantarum  nova  et  absok^ 
tissimay,  cum  auvtot^m  consensu  et  dissensu  circa  eas. 
Bauhin's  son-in-law,  Henry  Cherler,  was  also  a  contri- 
butor to  the  work.  This  is  a  great  performance ;  and, 
with  all  its  defects,  Itas  lieen  pronounced  by  Haller  to 
be  without  an  equal.  The  plants  are  numerous,  gen^ 
rally  well  described  and  discriminated,  and  many  new 
species  are  added*  It  is  still  considered  as  a  standard 
work ;  and  Ihe  names  of  John  Bauhin  and  his  brother 
rank  high  among  the  founders  and  £rst  promoters  of 
botanical  science. 

Bauhik,  Ga^Mirdy  brother  of  the  former,  was  bom 
in  1560.  He  was  early  devoted  to  physic,  and  pur- 
sued his  studies  at  Padua,  Montpellier,  and  some  of  the 
celebrated  schools  in  Germany.  In  his  journeys  he 
oollccted  a  number  of  plants  which  had  escaped  has 
brother *s  notice*  Betoniing  to  Basil  in  1380,  he  was 
admitted  te-  the  degree  of  doctor,  and  gave  private 
lectures  in  botany  and  anatomy.  In  1582  be  was  ap- 
pointed to  the  Greek  professorship  in  that  university, 
and  in  1588^  to  the  anatomical  and  botanical  chairs. 
He  was  at  last  made  city  physician,  professor  of  the 
practice  of  medicine,  rector  of  the  university,  and  dean 
of  his  faculty.  Thus  distinguished'  and  honoured,  he 
acquired  great  reputation.  He  became  eminent  as  a 
botanist,  and  was  aided  in  his  researches  by  the  contri- 
butions of  bis  disciples  and  friends  in  various  parts  of 
£orope.  Haller  gives  him  the  character  of  being  as- 
sidoous  and  laborious  in  collecting  plants,  by  which  he 
•ttrpassed  bis  brother  in  the  ntfmber  of  them,  and  also  in 
the  accuracy  of  his  figures }  but  he  possesses  less  acute* 
ness  of  judgment  in  distinguishing  varieties,  and  deteo- 
ting  the  same  species  under  different  names.  He  po- 
blisbed  several  works  relative  to  botany,  of  which  the 
most  valuable  is  bis  Pinax  Theatri  Botaniciy  ecu  index 
in  Theophrastiy  Dio9coridis,  Plinii^  et  botanicamm  ^i 
a  secuh  scripserunt  opera^  plantarum  fere  sex  milUum 
nominay  cum  synonymiis  et  differentiis.  Opus  XIV. 
annorvm,  4to.  The  confusion  that  began  to  arise  at  this 
time  from  the  number  of  botanical  writers  who  de- 
•cribed  the  same  plant  under  different  names,  rendered 
such  a  task  as  this  highly  necessary  ;  and  though  tliere 
are  many  defects  in  the  execution,  the  Pinax  of  Bauhin 
is  still  a  useful  key  to  all  writers  before  his  time.  An- 
other great  work  which  he  planned  was  a  T/teatfrtm 
Sotanicum^  meant  to  comprise  twelve  parts,  folio,  of 
which  he  finished  three,  but  only  one  was  published. 
He  also  gave  a  very  copious  catalogue  of  the  plants 
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gruwing  ia  the  environs  of  Basil  \  and  he  edited  the    B>%bh 
works  of  Mathielus,  with  considerable  additions.  | 

Gasjiard  also  wrote  on  anatomy,  which  he  studied  ^  ^'"^ 
under  Hierooymus  ab  Aquapendeote,  and  pursued  with 
vigour  during  his  youth.  The  principal  is  Theotrum 
Anatomicum  inAnitis  locis  auctum^  4to.  Fraokf.  1621  ^ 
which  is  a  kind  of  pinax  of  anatomical  facts  and  opi- 
nions* He  also  published  a  ooUeotion  of  anatomical 
plates.     He  died  in  161 5. 

BAUHINIA,  Mountain  Ebont*  See  Botant 
Index, 

BAVINS^  in  War,  brush  faggoto,  made  with  tha 
brash  at  length*  See  Fa9CIN£S  }  and  FiR£  SHll^ 
maU  (d). 

BAUM ,  in  Botany,  See  Mixksa,  Botany  Index* 

BAUME',  Anthony,  a  French  chemist.    See  Suf» 

Ft£M£NT. 

Baum£,  iSr,  a  monntain  of  Provence  in  France,  be* 
tween  Marseilles  and  Tonion*  Here  Mary  Magdalea 
is  said  to  have  died. 

BAVMX'ies-Nomes^  a  town  in  France,  in  the  depait> 
nent  of  Dovbs,  which  had  a  rich  nunnery,  from  whence 
it  takes  its  name,  seated  on  the  river  Doux,  in  £* 
Long.  6.  20.  N.  liat*  47.  12.  Five  miles  from  this 
town  is  a  remarkable  cavern,  whose  entrance  is  20 
paces  wide  j  and  after  descending  300  paces,  the  gate 
of  a  grotto  is  seen,  twice  as  large  as  that  of  a  city. 
The  grotto  is  35  paces  deep,  60  wide,  and  is  covered 
with  a  kind  of  vaulted  roof,  from  which  water  con- 
tinually drops.  There  is  also  a  small  brook,  said  lo 
be  frozen  in  summer,  but  not  in  winter;  and  at  the 
boMom  are  stones  that  exactly  resemble  candied  citron 
peel.  When  the  peasants  perceive  a  mist  rising  out  of 
this  cave^  they  affirm  that  it  will  cet taiutj  rain  tbe 
next  day. 

BAUMEN,  or  Baumak,  a  cave  of  Lower  Saxony, 
in  Germany,  about  a  mile  firom  Wermigerode,  an4  18 
from  Goslar.  The  entrance  is  through  a  rock ;  and  so 
narrow,  that  not  above  one  person  can  pass  at  a  time* 
There  are  several  paths  iiv  it,  which  the  peasants  have 
turned  op,  in  seardiing  for  the  bones  of  animals  whick 
they  sell  for  unicornis  horns.  Some  think  this  cave 
reaches  as  far  as  Goslar  \  but  be  this  as  it  will  the  ske- 
letons of  men  have  been  found  in  it,  who  are  supposed 
to  have  been  lost  in  the  turnings  and  windings. 

BAUR,  William,  an  eminent  Flemish  painter, 
was  born  at  Strasburg,  and  was  the  disciple  of  Bren- 
del.  He  was  some  time  at  Rome,  where  bis  studies 
were  wholly  employed  about  architecture  and  land* 
scapes,  which  prevented  his  studying  the  antique.  He 
painted  small  figures  in  distemper  on  vellnm*  He  etcl^ 
ed  with  great  spirit.  His  largest  works  are  in  the  hip 
storical  way.  He  has  given  ns  many  of  the  sieges,  and 
battles,  which  wasted  Flanders  in  the  16th  oentsry* 
They  may  be  exact,  and  probably  they  are  :*  but  they 
are  rather  plans  than  pictures  \  and  have  little  to  re- 
commend them  but  historic  truth,  and  the  freedom  of 
the  execution.  His  best  prints  are  some  characters  be 
has  given  us  of  different  nations,  in  whicb  the  pecolai^ 
rities  of  each  are  very  well  preserved. .  His  Ovid  is  a 
poor  performance.     He  died  at  Vienna  in  1 640. 

BAUSK  or  BautkcI,  a  small  but  important  town 
in  the  duchy  of  Courland,  on  the  frontiers  of  Poland, 
with  a  strong  castle  built  on  a  rock.     It  was  taken  by 
the  Swedes  in  1625,  ^^  ^J  ^'^  Botsiaos  in  1705,  af- 
ter 
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trr  a  bloody  battfe  between  them  and  the  Swedes. 
It  U  Ri  tun  ted  on  the  river  Musa,  in  £.  Long.  24.  44. 
N.  Lat.  ^6.  30. 

BAUTRV,  or  Bawtrt,  a  town  in  the  wett  rid- 
injc  of  Yorkshire,  on  the  road  from  London  to  York. 
It  has  long  been  noted  for  millstones  and  grindittones 
bmught  hither  by  the  river  Idle,  on  which  it  is  seated. 
W.  Lonif.  1.  o.  N.  Lat  53.  27. 

BAUTZEN,  or  Budissen,  a  considerable  town 
of  Germany,  and  capital  of  Upper  Lunatia,  subject  to 
the  king  of  Saxony,  with  a  strong  citadel.  Near  this 
jilace  a  bloody  battle  was  fonght  between  the  French 
and  the  allies  in  June  181 3,  in  whtoh  the  latter  were 
defeated.     £.  Long.  14.  42.  N.  Lat.  51.  10. 

BAUX,  a  town  of  Proyence  in  France,  now  the 
department  of  the  Months  of  the  Rhone,  wjth  the  title 
of  a  raarquisate,  seated  on  a  rock,  at  the  top  of  which 
is  a  strong  castle.     £•  Long.  5.  o.  N.  Lat.  43.  42. 

BAWD,  a  penton  who  keeps  a  place  of  prostita- 
tlon,  or  makes  a  trade  of  debauching  women,  and  pro* 
coring  or  conducting  of  criminal  intrigues.  Some  think 
the  word  is  derived  from  the  old  French  Baude^  bold 
or  impodent ;  though  Verstegan  has  a  conjecture  which 
would  carry  it  higher,  viz.  from  bathe  anciently  writ- 
ten bade.  In  which  sense  bawd  originally  imported  no 
more  than  bath-holder,  as  if  bagnios  had  anciently 
been  the  chief  scenes  of  such  prostitution. 

The  Romans  had  their  msle  as  weH  as  female 
bawds  ;  the^  former  denominated  ienonei  and  pfoagogry 
among  us  panders;  the  latter,  lena,  Donatus,  speak* 
tng  of  the  habits  of  the  ancient  characters  in  comedy, 
cays,  Lena  pains  wtrii  coloris  utitur.  But  the  ancient 
ienonesy  it  is  to  be  observed,  fornished  boys  as  well  as 
girls  for  venereal  service.  Another  sort  of  these  mer- 
chants or  dealers  in  human  flesh,  were  called  mangO' 
mss^  by  Che  Greeks  mi^iutwnXMf  who  sold  eonucbs, 
slaves,  &C.  By  a  law  of  Constantine,  bawds  were  to 
bo  punished  by  pouring  melted  lead  down  their  throats. 
See  the  next  article. 

BAWDT'Houst^  a  house  of  ill  fsme,  to  which  lewd 
persons  of  both  sexes  resort,  and  there  have  criminal 
conversation. 

The  keeping  a  bttwdy-hovse  is  a  common  nuisance,, 
not  only  on  account  that  it  endangers  the  pnblic  peace 
by  drawing  together  debauched  and  idle  persons,  and 
promoting  quarrels,  but  likewise  for  its  tendency  to 
corrupt  the  manners  of  the  people.  And  therefore 
persons  convicted  of  keeping  bawdy-houses,  are  pn* 
nishabte  by  fine  and  imprisonment  \  also  liable  to  stand 
in  the  pillory,  and  to  such  other  punishment  as  the 
court  at  their  discretion  shall  inflict.  Persons  resorting 
to  a  bawdy-bouse  are  likewise  punishable,  and  they 
may  be  bound  to  their  good  behaviour.-— It  was  al- 
ways held  infamous  to  keep  a  bawdy-house  :  yet  some 
of  our  hbtorians  mention  bawdy-booses  publicly  al- 
lowed here  in  former  times  till  the  reign  of  Henry 
VIIL  and  assign  the  number  to  be. 18  thus  allowed  on 
the  bank-side  in  Sonthwark.     See  8t£WS  and  Bro* 

TH£L. 

Bawdy-houses  ar^  Hoeneed  in  HoUtond^  and  pay  a 
ooRsiderable  tax  to  tbe  -state. 

BAWLING,  among  sportsmen,  is  spoke  of  tbe 
dogs,  when  they  aio  loo  busy  before  they  find  the  aoent 
gottL 

BAXTER,  RicjiAitp,  an  ominont  dlviae  Mmiqg 


the  Nonconformists,  was  born  at  Rowton  in  Shrop-  Baiter. 
shire,  Novem(>er  12.  1615  ;  and  distinguished  himself 
by  his  exemplary  life,  his  pacific  and  moderate  prin- 
ciples, and  his  numerous  writings.  He  was  remark* 
able  for  his  piety  even  when  he  was  very  young.  Up- 
on the  opening  of  the  long  parliament,  he  was  chosen 
vicar  of  ICidderminster.  In  the  heat  of  the  civil  wars 
be  withdrew  from  that  town  to  Coventry,  and  preach- 
ed to  the  garrison  and  inhabitants.  When  Oliver 
Cromwell  was  made  protector,  he  would  by  no  means 
comply  with  his  measures,  though  he  preached  once 
before  him.  He  came  to  London  just  before  the  dc* 
posing  bf  Richard  Cromwell,  and  preached  before  the 
parliament  the  day  before  they  voted  the  return  of 
King  Charles  II.  who  upon  his  restoration  appointed 
him  one  of  his  chsplains  in  ordinary.  He  assisted  at 
the  conference  In  the  Savoy,  as  one  of  the  commission- 
ers for  stating  the  fundamentals  in  religion,  and  then 
drew  up  a  reformed  liturgy.  He  was  offered  the  bishop- 
rick  of  Hereford;  which  he  refused;  affecting  no 
higher  preferment  than  the  liberty  of  continuing  mini- 
ster of  Kidderminster  ;  which  he  could  not  obtain,  for 
he  was  not  permitted  to  preach  theris  above  twice  or 
tbrtce  after  the  Restoration.  Whereupon  he  returned 
to  London,  and  preached  occasionally  about  the  city, 
till  the  act  of  uniformity  took  place.  In  1662,  Mr 
Baxter  was  married  to  Margaret  Charleton,  daughter 
to  Francis  Charleton^  Esq.  of  the  county  of  Salop, 
who  was  esteemed  one  of  the  best  justices  of  the  peace 
in  that  county.  She  was  a  woman  of  great  piety,  and 
entered  thoroughly  into  her  husband's  views  concern- 
ing religion.  Dnring  the  plague  in  1665  ^®  retired 
into  Buckinghamshire ;  but  afterwards  returned  to  Ac* 
ton,  where  he  staid  till  the  act  against  conventicles  ex- 
pired ;  and  then  his  audience  was  so  large  that*  bo 
wanted  room.  Upon  this  he  was  committed  to  pri- 
son ;  but  procuring  a  habeas  corpus,  be  was  dischar- 
ged. After  the  indulgence  in  1672,  he  returned  to 
London  ;  and  in  1682  he  was  seized  for  4:oming  with* 
in  five  miles  of  a  corporation.  In  1684  he  was  seized 
again  ;  and  in  the  reign  of  King  James  II.  was  com- 
mitted prisoner  to  the  King's  Bench,  and  tried  before 
the  lord  chief  justice  Jefferies  for  his  Paraphrase  on  the 
New  Testament,  which  was  called  a  scandalous  and  Af- 
ditious  book  against  the  government.  He  continued 
IB  prison  two  years  ;  from  whence  be' was  at  last  dis- 
charged, and  had  his  fine  remitted  by  the  king.  He 
died  December  the  8th  1691  ;  and  was  buried  in 
Christ-church. 

Mr  Sylvester  says,  that  Mr  Baxter^s  *'  person  was 
tall  and  slender,  and  stooped  much :  his  countenance 
composed  and  grave,  somewhat  inclining  to  smile.  He 
had  a  piercing  eye,  a  very  articulate  speech,  and  de- 
portment rather  plain  than  com  pi  i  mental.*'  There  is 
an  original  portrait  of  him  at  Dr  Williams's  library, 
founded  for  the  use  of  Protestant  Dissenting  Ministers, 
in  Red-cross  street.  Mr  Sylvester  also  tays,  that  **  he 
had  a  great  command  over  his  tbongbts.  He  had  that 
happy  faculty,  so  as  to  answer  the  character  that  was 
given  of  him  by  a  learned  man  dissenting  from  him, 
»fter  discourse  with  him ;  which  was  that  he  could  say 
^vAat  he  wouldf  and  he  could 'prove  what  he  said,  tie 
was  most  intent  npon  tbe  necessary  things^  Rational 
learning  he  most  valued,  and  was  a  very  extraordinary 
piastor  of.     And  as  to  his  expressive  &eiilty,  .he  spake 
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properly,  plainly,  pertinently,  and  pathetically.  He 
could  speak  suitably,  both  to  men^s  capacities  and  to 
tlie  things  insi!»ted  on.  He  was  a  person  wonderful  at 
exteniporate  preaching."  But  his  common  practice 
appears  to  have  been  to  preach  with  notes  \  though  he 
said,  **  That  he  thought  it  very  needful  for  a  minister 
to  have  a  body  of  divinity  in  bis  head.'*  He  was  ho* 
noured  with  the  friendship  of  some  of  the  greatest  and 
best  men  in  the  kingdom  (as  the  earl  of  Landerdale, 
the  earl  of  Balcarras,  Lord  Chief  Justice  Hales,  Dr 
Tiilotson,  &c.)  ^  and  held  correspondence  with  some  of 
the  most  eminent  foreign  divines.— He  wrote  above  1 20 
books,  and  had  above  60  written  against  him.  The 
former,  however,  it  should  seem,  were  greatly  prefe- 
rable to  the  lattery  since  Dr  Barrow,  an  excellent 
judge,  says,  that  "  bis  practical  writings  were  never 
mended,  bis  controversial  seldom  confuted.** 
^  Mr  Granger's  character  of  him  is  too  striking  to 
be  omitted.  '*  Richard  Baxter  was  a  man  famous  for 
weakness  of  body  and  strength  of  mind  j  for  having 
the  strongest  sense  of  religion  himself,  and  exciting  % 
aense  of  it  in  the  thoughtless  and  profligate:  for  preach* 
ing  more  sefmons,  engaging  in  more  controversies,  and 
writing  more  books,  than  any  other  Nonconformist  of 
bis  age.  He  spoke,  disputed,  and  wrote  with  ease } 
and  discovered  the  same  intrepedity  when  he  reproved 
Cromwell  and  expostulated  with  Charles  11^  as  when 
he  preached  to  a  congregation  of  mechanics.  His 
zeal  for  religion  was  extraordinary  j  but  it  seems  never' 
to  have  prompted  him  to  faction,  or  carried  him  to  en* 
thusiasm.  This  champion  of  the  Presbyterians  was 
the  common  butt  of  men  of  every  other  religion,  *  and 
of  those  who  were  of  no  religion  at  all.  But  this  had 
very  little  effect  upon  him :  his  presence  and  his  firm* 
ncss  of  mind  on  na  occasion  forsook  him.  He  was 
just  the  same  man  before  he  went  into  a  prison,  while 
he  was  in  it,  and  when  be  came  out  of  it  j  and  he 
maintained  an  uniformity  of  character  to  the  last  gasp 
of  bis  life.  His  enemies  have  placed  him  in  hell  ^  but 
every  man  who  has  not  ten  times  the  bigotry  that  Mr 
Baxter  himself  bad,  must  conclude  that  he  is  in  a  bet* 
ter  place.  This  is  a  very  faint  and  imperfect  sketch 
of  Mr  Baxter's  character:  men  of  his  size  are  not  to 
be  drawn  in  miniature.  His  portrait,  in  full  propor- 
tion, is  in  his  Narrative  of  his  own  Life  and  Tunes; 
which  though  a  rhapsody,  composed  in  the  manner  of 
ft  diary,  contains  a  ^reat  variety  of  memorable  things, 
and  is  itself,  as  far  as  it  goes,  a  History  of  Noncon* 
formity."— -Among  his  most  famous  works  were,  z. 
The  Saints  Everlilsting  Rest,  2.  Call  to  the  Uncon- 
verted, of  which  20,000  were  sold  in  one  year :  and 
it  was  translated  dot  only  into  all  the  European  lan- 

fuages,  bnt  into  the  Indian  tongue.  3.  Poor  Man's 
amily  Book.  4.  Dying  Thoughts ',  and,  5.  A  Pa- 
raphrase on  the  New-  Testament  His  practical  works 
have  been  printed  in  four  volumes  folio. 

Baxter,  William^  nephew  and  heir  to  the  former, 
was  an  eminent  schoolmaster  and  critic.  He  was  bom 
at  Lanlugany  in  Shropshire,  in  the  year  1630  ;  and  it 
is  remarkable,  that  at  the  age  of  18,  when  be  first  went 
to  school,  be  knew  not  one  letter  nor  understood  one 
word  of  any  language  but  Welsh  \  but  be  so  well  im- 
proved his  time,  that  he  became  a  person  of  great  and 
extensive  knowledge.  His  genius  led  him  chiefly  to 
th£  study  of  antiquities  and  philology,  in  which  be 


composed  several  books.  The  first  he  published  was  a 
Grrammar,  in  1679,  entitled  De  Anahgia  seu  Arte 
Latins  Lingua  Commentariolus.  He  also  published  a 
new  and  correct  edition  of  Anacreon,  with  notes }  an 
edition  of  Horace  }.  a  Dictionary  of  the  British  anti- 
quities, in  Latin  :  and  several  other  books.  He  was 
a  great  master  of  the  ancient  British  and  Irish  tongues, 
was  particularly  skilled  in  the  Latin  and  Greek,  and 
in  the  northern  and  eastern  langaages.  He  died  May 
31.  1723,  after  being  above  20  years  master  of  Mer- 
cer's School  in  London. 

Baxter,  Andrew^  a  very  ingenious  metaphysical 
writer,  was  born  in  1686  or  1607,  at  Old  Aberdeen 
(where  his  father  was  a  merchant),  and  educated  in 
King's  College  there.  His  principal  employment' was 
that  of  a  private  tutor  to  young  gentlemen  \  and  a- 
mong  others  of  his  pupils  were  Lord  Gray,  Lord  Blan- 
tjrre,  and  Mr  Hay  of  Drommelzier.  About  1724  be 
married  the  daughter  of  a  clergyman  in  the  shire  of 
Berwick.  A  few  years  after  be  published  in  4to,  *^  An 
Inquiry  into  the  Nature  of  the  •  Human  Soul,  whereia 
its  immateriality  is  evinced  from  the  principles  of  rea- 
son and  philosophy  ;'*  without  date%  In  1741  he  went 
abroad  with  Mr  Hay,  and  resided  some  years  at  U- 
trecht }  having  there  also  Lord  Blantyre  under  his  care. 
He  made  excursions  from  thence  into  Flanders,  France, 
and  Germany  \  has  wife  and  family  residing,  in  the 
mean  time,  chiefly  at  Berwick-upon-Tweed.  He  re- 
turned to  Scotland  in  1747,  and  resided  till  his  death 
at  Whittingham,  in  the  shire  of  East  Lothian.  He 
drew  up,  for  the  use  of  his  pupils  and  his  son,  a  piece 
entitled  Matho;  sive^  Cosmotheoria  pueriiis^  DitdoguSm 
In  quo  prima  eietnenta  de  mundiordine  ei  ornatuprepo^ 
nuntur^  Sfc,  This  was  afterwards  greatly  enlarged, 
and  published  in  English,  in  two  volumes  Svo.  In 
1750  was  published,  '*  An  Appendix  to  his  Inquiry 
into  the  Nature  of  the  Human  Soul :"  wherein  he  en- 
deavours to  remove  some  difliculties  which  had  been 
started  against  his  notions  of  the  vie  ineriiee  of  matter^ 
by  Maclaurio,  in  hia  **  Account  of  Sir  Isaac  New- 
ton's Philosophical  Discoveries."  Te  this  piece  Mr 
Baxter  prefixed  a  dedication  to  Mr  John  Wilkes,  with 
.whom  he  bad  commenced  an  acquaintance  abroad. 
He  died  April  the  23d,  1750,  after  suffering  for  some 
months  under  a  complication  of  disorders,  of  which 
the  gout  was  the  chief.  He  left  a  wife,  three  daugh- 
ters, and  one  son,  Mr  Alexander  Baxter  ;  from  which 
last  the  authors  of  Biographia  Britannica  received,  as 
they  inform  us,  sundry  particulars  of  his  life. 

His  learning  and  abilities  are  sufliciently  displayed 
in  his  writings.  He  was  extremely  studiooa,  and 
sometimes  sat  up  whole  nights  in  reading  and  writing. 
His  temper  at  the  same  time  was  very  cheerful,  and  he 
was  a  friend  to  innocent  merriment.  It  is  said  of 
Mr  Baxter,  that  he  entered  with  much  good  humout 
into  the  conversation  and  pleasures  of  young  people, 
when  they  were  of  an  innocent  nature :  and  that  he 
presided,  all  the  time  of  bis  abode  at  Utrecht,  at  tha 
ordinary  which  was  frequented  by  all  the  young  Eng^ 
lish  gentlemen  there,  with  •much  gaiety  and  politenessi 
and  in  such  a  manner  as  gave  universal  satiafkctJOD. 
He  also  frequented  the  most  polite  assemblies  in  that 
city,  and  his  company  and  coaversajtion  were  partis 
colarly  acceptable  to  the  ladies.  So  that  Mr  Baxter 
appears  to  have  studied  the  gncesi  though  withont 
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Bute. 


BAY 


[    477    ] 


BAY 


laxter,  neglecting  more  Valuable  acquisitions  and  accompltsh- 
B«jr.  ments.  He  was  at  <ince  the  scholar  aiul  the  gentle- 
man. In  conversation  he  was  modest,  and  not  apt  to 
make  much  show  of  the  extensive  knowledge  of  wbioh 
be  was  possessed.  In  the  discbarge  of  the  several  so- 
cial and  relative  duties  of  life,  bis  conduct  was  exem- 
plary. He  had  the  most  reverential  sentiments  of  the 
Deity y  of  whose  presence  and  immediate  support  he 
had  always  a  strong  impression  upon  bis  mind^  and 
the  general  tenor  of  his  life  appears  to  have  been  con- 
formable to  the  rules  of  virtue.  Mr  Baxter  paid  a 
•trict  attention  to  economy,  though  be  dressed  elegant- 
ly, and  was  not  parsimonious  in  his  other  expences. 
It  is  known  also  that  there  were  several  occasions  on 
which  he  acted  with  remarkable  disinterestedness ;  and 
to  far  was  be  from  courting  preferment,  that  he  has 
repeatedly  declined  considerable  ofiers  of  that  kind 
which  were  made  him,  if  he  would' have  taken  orders 
in  the  church  of  England.  The  French,  German,  and 
Diitch  languages  were  spoken  by  him  with  much  ease, 
and  the  Italian  tolerably  ^  and  he  wrote  and  read  them 
all^  together  with  the  Spanish.  His  friends  and  cor- 
respondents were  numerous  and  respectable  j  and  a- 
mong  them  are  particularly  mentioned  Mr  Pointz,  pre- 
ceptor to  the  late  duke  of  Cumberland,  and  Dr  War- 
burton,  bishop  of  Gloucester.  He  was  a  man  also  of 
great  benevolence  and  candour  j  which  appears  most 
strikingly  from  this,  inasmuch  as  though  Mr  Wilkes 
had  made  himself  so  very  obnoxious  to  the  Scottish  na- 
tion in  general,  yet  Mr  Baxter  kept  up  with  him  an 
affectionate  correspondence  to  the  last,  even  after  he 
was  unable  to  write  with  his  own  band.  He  left  ma- 
ny mannscripts  behind  bim  j  he  would  gladly  have  fi- 
nished his  work  upon  the  human  soul :  **  I  own,*^  says 
he,  in  a  letter  to  Mr  Wilkes,  'Mf  it  had  been  the  will 
of  heaven,  I  would  gladly  have  lived  till  I  had  put  in 
order  the  second  part  of  the  Enquiry,  showing  the  im- 
mortality of  the  human  soul  j  but  Infinite  Wisdom  can- 
not be  mistaken  in  calling  me  sooner.  Our  blindness 
makes  us  form  wishes."  It  was  indeed,  what  he  con- 
sidered it,  bis  capital  work  :  a  second  edition  of  it  was 
published  in  two  volumes  Bvo  in  1737,  and  a  third  in 
1745.  In  another  letter,  speaking^  of  his  endeavours 
to  establish  the  particular  providence  of  the  Deity,  and 
Co  show  his  incessant  influence  and  action  on  all  the 
parts  of  matter,  through  the  wide  universe,  from  the 
inactivity  of  this  dead  substance  ^  expresses  his  hope,' 
that  when  the  present  party-zeal  subsides  a  little,  men 
will  come  more  easily  in  to  own  such  a  plain  trutb.^* 
**  His  prediction,"  the  editors  of  the  Biographia  Bri- 
tannica  observe,  '*  bath  not  yet  been  accomplished. 
Several  eminent  names  seem  rather  disposed  to  increase 
than  to  lessen  the  powers  of  matter  ^  and  they  have  ex- 
pressly maintained  that  the  soul  of  man  is  material. 
However,  other  names  equally  eminent  bave  asserted 
the  essential  distinction  between  the  mind  and  the  body. 
Perhaps,  in  the  revolutions  of  opinion,  the  doctrine  of 
immateriality  may  again  obtain  the  general  suffrage  of 
metapbysical  and  philosophical  inquiry/* 

BAY,  in  Q€f>grapky^  an  arm  of  the  sea  shooting  up 
into  the  land,  and  terminating  in  a  nook.  It  is  a  kind 
of  lesser  gulf  bigger  than  a- creek,  and  is  larger  in  its 
middle  within  than  at  its  entrance.  The  largest  and 
fbost  noted  bays  in  the  world  are  those  of  Biscay,  Ben- 
pjy  Hudson's,  Fanw^i  &^?  . 


Bat  denotes  likewise  a  pond-head  made  to  keep  in       Baj 
store  of  water  for  driving  the  wheels  of  the  furnace  or        Q 
hammer  belonging  to  an  iron  mill,  by  the  stream  that    Bayard, 
comes  thence  through  a  flood-gate  called  the  pen- stork.  • 

BdY-Colour  denotes  a  sort  of  red  inclining  to  cbes- 
nut,  chiefly  used  in  speaking  of  horses.  In  this  sense, 
the  word  bay  is  formed  from  the  Latin  baius^  or  badius^ 
and  that  from  the  Greek  fimuf^  a  pa/m  branch  ;  so  that 
badius  or  bay  properly  denotes  ctdor  phsKniceus.  Hence 
also,  among  the  ancients,  those  now'caHed  bay  horses, 
were  denominated  equtpaimatu  We  bave  divers  sorts 
and  degrees  of  bays  j  as  a  light  bay,  a  dapple  bay,  &c« 
All  bay  horses  are  said  to  have  black  manes ;  which 
distinguishes  them  from  sorrels,  which  have  red  or 
white  manes. 

Bat,  among  huntsmen,  is  when  the  dogs  bave 
earthed  a  vermin,  or  brought  a  deer,  boar,  or  the  like, 
to  turn  bead  against  them*  In  this  case,  not  -only  tho 
deer,  but  the  dogs,  are  said  to  bay.  It  is  dangerous 
going  in  to  a  hart  at  bay,  especially  at  rotting- time  ; 
for  then  they  are  fiercest.  There  are  bays  at  land,  and 
others  in  the  water. 

BAY'Tree^    See  Laurus,  Botant  Index» 

BjY-Sait.     See  Salt. 

BAT  A,  or  Baja,  a  town  of  Lower  Hungary,  in 
the  county  of  Bath,  situated  near  the  Danube.  £• 
Long.  19.  30.  N.  Lat.  46.  25. 

BAYABD,  Peter  du  Terrail  de,  esteeemed  by 
his  cotemporaries  the  model  of  soldiers  and  men  of  ho- 
nour, and  denominated  The  knight  without  fear  and 
without  rtproachj  was  descended  from  an  ancient  and 
noble  family  in  Dauphin^.   He  was  with  Charles  VIIL 
at  the  conquest  of  the  kingdom  of  Naples  j  where  be 
gave  remarkable  proofs  of  his  valour,  especially  at  the 
battle  of  Fomoue*     He  was  dangerously  wounded  at 
the  taking  of  the  city  of  Brescia :  and  there  restored  to 
the  daughters  of  bb  host  2000  pistoles,  which  tbeir 
mother  had  directed  them  to  give  him  in  order  to  pre- 
vent the  house  from  being  plundered  \  an  action  that 
has  been  celebrated  by  many  historians.    At  his  return 
to  France,)  he  was  made  lieutenant-general  of  Dauphine* 
He  fought  by  the  side  of  Francis  I.  at  the  battle  of 
Marignan  \  and  that  prince  afterwards  insisted  on  being 
knighted  by  his  band,  after  the  manner  of  the  ancient 
knights.     The  chevalier  Bayard  defended  Meziers  du- 
ring six  weeks,  against  Charles  V.^s  army.     In  1524, 
at  the  retreat  of  Rebec  *  (the  general  Bonivet  having  a  UiU.  of 
been  wounded  and  obliged  to  quit  tha  field),  the  con-  Charif  Vl 
duct  of  the  rear  was  committed  to  tlie  chevaliei*  Bayard,  ^^^  ^* 
who,  though  so  much  a  stranger  to  the  arts  of  a  court 
that  lie  never  rose  to  the  chief  command,  was  always 
called,  in  times  of  real  danger,  to  the  posts  of  greatest 
difliculty  and  importance.    He  put  himself  at  the  head 
of  the  men  at  arms )  and  animating  them  by  his  pre- 
sence and  example  to  sustain-the  whole  shock  of  the  ene* 
my^s  troops,  be  gained  Jime  for  the  rest  of  his  country- 
men to  make  good  their  retreat.     But  in  this  service 
he  received  a  woond  which  he  immediately  perceived 
to  be  mortal  $  and  being  unable  to  continue  any  longer 
on  horseback,  be  ordered  one  of  bis  attendants  to  place 
bim  under  a  tree,  with  his  face  towards  the  enemy; 
then  fixing  his  eyes  on  the  guard  of  his  sword,  which 
be  held  up  instead  of  a  cross,  he  addressed  his  prayers 
to  God  J  and  in  this  posture,  which  became  bis  cha- 
n^cter  both  as  a  soldier  »od  as.  a  Christian,  he  calmlfr 
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B^jArd  waited  the  approach  of  death*  Bonrboo,  w lio  led  the 
11  foremost  of  the  enemy^s  troopa,  foand  him  in  this  si- 
^["^l**  tuation,  and  expressed  regret  and  pity  at  the  sight* 
'  **  Pity  not  ine,*'  cried  the  high-spirited  chevalier^  **  I 
*^  die  as  a  man  of  honour  ought^  in  the  discharge  of 
'*  my  duty  :  they  indeed  are  objects  of  pity,  who  fight 
**  against  their  king,  their  country,  and  their  oath/* 
The  marquis  de  Pescara,  passing  soon  after,  manifested 
his  admiration  of  Bayard^s  virtue,  as  well  as  his  sorrow 
for  his  fate,  with  the  generosity  of  a  gallant  enemy  ; 
and  finding  that  be  could  not  be  removed  with  safety 
V  from  that  spot,  ordered  a  tent  to  be  pitched  there,  and 
appointed  proper  persons  to  attend  him.  He  died, 
notwithstandmg  their  care,  as  his  ancestors  for  several 
generations  had  done,  in  the  field  of  battle.  Pescara 
ordered  his  body  to  be  embalmed,  and  sent  to  his  rela- 
tions \  and  such  was  the  respect  paid  to  military  merit 
in  that  age,  that  the  duke  of  Savoy  commanded  it  to 
be  received  with  royal  honours  in  all  the  cities  of  his 
dominions :  in  Dauphin^,  BayardU  native  country,  the 
people  of  all  ranks  came  out  in  a  solemn  procession  to 
meet  it. 

BAYEN,  F£T£R,  an  eminent  French  chemist.  See 
Supplement. 

£AY£UX,  a  considerable  town  of  France  in  the 
department  of  Calvados.  The  cathedral  church  is  ac- 
counted extremely  fine.  Population  in  1815,  io,6oo* 
W.  Long.  o.  33.  N.  Lat.  49.  16. 

BAYLE,  Peter,  author  of  the  Historical  and  Cri- 
tical Dictionary,  was  born  November  18.  1657,  ^^ 
Caria,  a  village  in  the  county  of  Foix,  in  France, 
where  his  father  John  Bayle  was  a  Protestant  minister. 
In  1666,  lie  went  to  the  rrotestant  university  at  Puy- 
laureus,  where  he  studied  with  the  greatest  applica- 
tion J  and  in  1669,  removed  to  the  university  of  Tou* 
louse,  whither  the  Protestants  at  that  time  frequently 
Mnt  their  children  to  study  under  the  Jesuits :  but 
liere,  to  the  great  grief  of  his  father,  he  embraced  the 
liominh  religion.  However,  being  soon  sensible  of  his 
error,  he  left  that  university,  and  went  to  study  at  Ge« 
neva  j  after  which  he  was  chosen  professor  of  philoso- 
phy at  Sedan :  but  that  Protestant  university  being  sup- 
pressed by  Louis  XIV.  in  168 1,  be  was  obliged  to 
leave  the  city  ;  and  was  soon  after  chosen  professor  of 
philosophy  and  history  at  Rotterdam,  with  a  salary  of 
about  45I.  a  year..  The  year  following  he  published  his 
liOtter  concerning  Comets.  And  Father  Mainibourg 
having  published  about  this  time  his  History  of  Cal- 
vinism, wherein  he  endeavours  to  draw  upon  the  Pro- 
testants the  contempt  and  resentment  of  the  Catholics, 
Mr  Bayle  wrote  a  piece  to  confute  his  history.  The 
reputation  which  he  had  now  acquired,  induced  the 
States  of  Frjezland,  in  1684,  to  offer  him  a  professor- 
^ip  in  their  university  \  but  he  wrote  them  a  letter  of 
thanks,  and  declined  the  offer.  The  same  year  he 
-beglM  to  publish  his  Nouvelies  de  la  ripublique  des  let* 
ires. 

In  1686,  he  was  drawn  into  a  dispute  in  relation  to 
the  famous  Christina  queen  of  Sweden.  In  bis  Journal 
for  April,  he  took  notice  of  a  printed  letter  supposed 
to  have  been  written  by  ber  Swedish  majesty  to  the  che- 
valier de  Terlon,  wherein  she  condemns  the  persecution 
of  the  Protestants  in  France.  He  inserted  the  letter  it- 
self in  his  Journal  for  May  j  and  in  that  of  June  follow- 
ing he  lay^i  *^  What  we  luotcd  at  in  our  last  month 


is  confirmed  to  us  tnm  ds^y  to  day,  that  Christina  is 
the  real  author  of  the  letter  concerning  the  persecu- 
tions  in  France,  which  is  ascribed  to  her :  it  is  a  re- 
mainder of  Protestantism.^*  Mr  Bayle  received  an 
anonymous  letter  ;  the  author  of  which  says,  that  he 
wrote  to  him  of  his  own  accord,  being  in  duty  bouod 
to  it  as  a  servant  of  the  queen.  He  complains  that 
Mr  Bayle,  speaking  of  her  majesty,  called  her  only 
Christina^  without  any  title  \  he  finds  albo  great  fault 
with  his  calling  the  letter  '*  a  remainder  of  Protestan- 
tism.^^ He  blames  him  likewise  for  inserting  the  words 
*'  I  am,'*  in  the  conclusion  of  the  letter.  **  These 
words  (says  this  anonymous  writer)  are  not  ber  maje- 
sty's ;  a  queen,  as  she  is,  cannot  employ  taese  words 
but  with  regard  to  a  very  few  persons,  and  Mr  de  Ter- 
lon is  not  of  that  number.**  Mr  Bayle  wrote  a  vindi- 
cation of  himself  as  to  these  particulars,  with  which 
the  author  of  the  anonymous  letter  declared  himself  sa- 
tisfied, excepting  what  related  to  *'  the  remainder  of 
Protestantism.**  He  would  not  admit  of  the  defence 
with  regrard  to  that  expressioa  \  and  in  another  letter, 
advised  him  to  retract  that  expression.  He  adds  in  a 
postscript,  *^  You  mention,  in  your  Journal  of  August, 
a  second  letter  of  the  queen,  which  you  scruple  to  pub- 
lish. Her  majesty  would  be  glad  to  see  that  letter; 
aad  you  will  do  a  thing  agreeable  to  her  if  you  would 
•end  it  to  hftr.  You  might  take  this  opportunity  of 
writing  to  her  majesty.  This  counnei  may  be  of  some 
use  to  you  \  do  not  neglect  it.**  Mr  Bayle  took  the 
hint,  and  wrote  a  letter  to  her  majesty,  dated  the  14th 
of  November  1686  j  to  which  the  queen,  00  the  14th 
of  December,  wrote  the  following  answer:—**  Mr 
Bayle,  I  have  received  your  excuses  \  and  am  willing 
you  should  know  by  this  letter,  that  I  am  satisfied 
with  them.  I  am  obliged  to  the  zeal  of  the  person 
who  gave  you  occasion  of  writing  to  me:  for  I  am 
very  glad  to  know  yon.  You  express  so  much  respect 
and  affection  for  nie,  that  I  pardon  you  sincerely  \  and 
I  would  have  you  know,  that  nothing  gave  me  of- 
fence but  that  remainder  rf  Proiestanimn^  of  wbidi 
you  accused  me.  I  am. very  delicate  on  that  bead,  be- 
cause nobody  can  suspect  me  of  it,  withoat  lesaeniag 
my  glory,  and  injuring  om  in  the  most  aeaaible  manner. 
You  would  do  well  if  you  should  even  acquaint  the  pub- 
lic with  the  mistake  you  have  made,  and  with  your  re- 
gret for  it.  This  is  all  that  remains  to  he  done  by 
you,  in  order  to  deserve  my  being  entirely  sati»fied 
with  you.  As  to  the  letter  which  you  have  sent  me, 
it  is  mine  without  doubt ;  and  since  you  tell  me  that  it 
is  printed,  you  will  do  me  a  pleasure  if  you  send  me 
some  copies  of  it.  As  I  fear  nothing  in  France,  so 
neither  do  I  fear  any  thing  at  Borne.  My  fortune, 
my  blood,  and  even  my  life,  are  entirely  devoted  to 
the  service  of  the  church  y  but  I  iatter  nobody,  and 
will  never  speak  any  thing  but  the  truth.  I  am 
obliged  to  those  who « have  been  pleased  to  publish  my 
letter,  for  I  do  not  at  all  disguise  my  senlimenta.  I 
thank  God,  they  are  too  noble  and  too  honourable  to 
be  disowned.  ,  However,  it  is  not  true  that  this  letter 
was  written  to  one  of  my  ministers.  Aa  I  have  every- 
where enemies  and  persons  who  envy  nie^  so  in  all  pla- 
ces I  have  friends  and  servants :  and  I  have  posaibly  as 
many  in  France,  notwithstanding  of  the  court,  as  any- 
where in  the  world.  This  is  purely  the  troth,  and  yon 
may  regulate  yourself  accordingly.     But  joa  shall  not 


lUyte. 


BAY 


[479    ] 


BAY 


get  off  3i>  che«p  as  jou  imagine.  I  will  enjoin  you  a 
penance  *,  which  is,  that  you  will  henceforth  tnke  the 
trouble  of  sending  me  all  curious,  books  th»t  shall  be 
published  in  L^tin,  French^  Spanit»b,  or  Italian,  on 
whatever  Rohject  or  science,  provided  thev  are  worthy 
of  being  looked  into  j  I  do  not  even  except  romances 
or  satires  j  and  above  all,  if  there  are  any  books  of 
chemistry,  I  desire  you  may  send  them  to  .me*  as  soon 
as  possible.  Do  not  forget  likewise  to  send  me  your 
Journal.  I  shall  order  that  you  be  paid  ior  whatever 
you  lay  out,  do  hot  send  me  an  account  of  it.  This 
will  be  the  most  agreeable  and  most  important  service 
that  can  he  done  me.     May  God  prosper  you. 

Christina  Alexandra*'' 

It  now  only  remained  that  Mr  Bayle  sbould  acquaint 
the  public  with  the  mistake  he  bad  made,  in  order  to 
merit  that  princesses  entire  satisfaction  \  and  this  he 
did  in  the  beginning  of  hia  Journal  of  the  month  ef 
January,  1687. 

The  persecution  which  the  Protestants  at  this  time 
8u£Rfred  in  France  affected  Mr  Bv^yle  extremely.  He 
made  occaj^ionally  some  reflections  on  their  sufferings 
in  his  Journal ',  and  be  wrote  a  pamphlet  also  on  the 
subject.  Some  time  afterwards  be  publistbed  his  Cwn- 
mentaire  PhUosophique  upon  these  words,  *V Compel 
them  to  come  in  ^''  but  the  great  application  he  gave 
to  this  and  his  other  works,  threw  him  into  a  fit  of 
sickness,  which  obliged  \\vsa  to  discontinue  his  Liter- 
arv  Journal.  Being  advised  le  try  a  change  of  air,  he 
leit  Rotterdam  on  the  8th  of  August,  and  went  to* 
Cleves  %  whence,  after  having  continued  some  time,  he 
removed  to  Aix-la-Chapelle,  and  from  thence  returiK 
ed  to  Rotterdam  on  the  i8th  of  October.  In  the  year 
1 690^  die  famous  book,  entitled,  Avis  au$c  Refugie^^ 
&c.  made  its  appearance.  Mr  Jurieu,  who  took  Mr 
Bayle  for  the  authot  thereof,  wrote  a  piece  against  it  \ 
and  he  prefixed  an  advice  to  the  public,  wherein  be 
calls  Mr  Bayle  a  profane  person,  and  a  traitor  enga* 
ged  in  a  conspiracy  against  the  state.  As  soon  as  Mr 
Bayle  had  read  this  libel  against  him»  he  went  to  the 
grand  schout  of  Rotterdam,  and  offered  to  go  to  *  pri- 
son, provided  his  accuser  would  accompany  him,  and 
undergo  the  punishment  he  deserved  if  the  accusation 
was  found  unjust.  He  published  also  an  answer  to  Mr 
Jurieu's  charge  %  and  as  hia  reputation,  nay  his  very 
life,  was  at  stake  in  case  the  accusation  of  treason  was 
proved,  he  therefore  thought  himself  not  obliged  to 
keep  any  terms  with  the  accuser,  and  attacked  him 
with  the  utmost  severity.  Mr  Jurieu  lost  all  patience : 
be  applied  himself  to  the  magiHtrates  of  Amsterdam ; 
who  advised  him  to  a  reconciliation  with  Mr  Bayle, 
and  enjoined  them  not  to  publish  any  thing  against 
each  other  till  it  was  examined  by  Mr  Boyer,  the  ped- 
sioner  of  Rotterdam.  But  notwithstanding  this  prohi- 
bition, Mr  Jurieu  attacked  Mr  Bayle  again  with  so 
much  passion,  that  he  forced  him  to  write  a  new  vindi- 
cation of  himself. 

In  November  1690,  M.  de  Beauval  advertised  in 
his  Journal,  A  scheme  for  a  Critical  Dictionaty,  This 
was  the  work  of  Mr  Bayle.  The  articles  of  the  three 
first  letters  of  the  alphabet  were  already  prepared;  but 
a  dispute  happening  betwixt  bim  and  M.  de  Beaovai, 
obliged  bim  for  some  time  to  lay  aside  the  work.  Nor 
did  he  resume  it  till  May  h6^2j  when  be  published  his 


scheme  :  but  the  public  not  approving  of  hifl  plan,  be     nt^ie 
threw  it  into  a  different  form )  and  the  it^i  volnma  WM         | 
published  in  August  1695,  ^°^  '^®  seconil  in  October     Bayou, 
following.     The  work  was  extremely  weli  received  by         ' 
the  public;  but  it  engaged  him  in  fresh  disputes,  par> 
ticularly  with  Mr  Jurieu  and  the  abb6  Renaudot.    Mr 
Jurieu  published  a  piece,  wherein  he  endeavoured  to 
engage  the  ecclesiastical  assemblies  to  condemn  the  dic- 
tionary ;  he  presented  it  to  the  senate  sitting  at  Delft, 
but  they  took  no  notice  of  the  affair.     The  consistory 
of  Rotterdam  granted  Mr  Bayle  a  hearing ;  and  after 
having  heard  liis  answers  to  their  remarks  on  his  dic- 
tionary, declared  themselves  satisfied,  and  advised  hioi 
to  communicate  this  to  the  public.     Mr  Jurieu  made 
another  attempt  with  the  consistory  in  1698;  and  so 
far  he  prevailed  with  them,  that  they  exhorted  Mr 
Bayle  to  be  more  cautious  with  regard  to  bis  prrnci- 
pies  in  the  second  edition  of  his  dictionary ;  which  was 
published  in  1702,  with  many  additions  and  improve* 
ments. 

Mr  Bayle  was  a  most  laborious  and  indefatigable 
writer.  In  one  of  his  letters  to  Maizeux,  he  saye^ 
that  since  his  20th  year  be  hafdly  remembers  to  bava 
had  any  leisure.  His  intense  application  contribnted 
perhaps  to  impair  bi^  constitution,  for  it  soon  began  to 
decline.  He  had  a  decay  of  the  longs,  which  weak*, 
ened  him  considerably ;  and  as  this  was  a  distemper 
which  had  cut  off  several  of  his  family,  he  judged  it  to 
be  mortal,  und  would  take  no  remedies.  He  died  the 
28th  of  December  1706,  after  he  bad  been  writing  th6 
greatest  part  of  the  day.  He  wrote  aeverill  books  be- 
sides what  we  have  mentioned,  many  of  which  were  in . 
his  own  defence  against  atfacks  he  had  received  firolil 
the  abb6  Renaudat|  Mr  Clerk,  M.  Jaquelot,  and  ^ 
tbcrs.  Among  die  productions  which  do  honour  to 
the  age  of  Lo^iis  XIV.  M.  Voltaire  has  not  omtttad 
the  Critical  Dictionary  of  our  author :  *^  It  is  the  first 
work  of  the  kind  (be  says)  in  which  a  man  may  learn 
to  think.*'  He  censures  indeed  those  articles  wfaiek 
contain  only  a  detail  of  minute  facta,  as  unworthy  eU 
ther  of  Bayle,  an  understanding  reader,  or  posterity* . 
'^  In  placing  bim  (continoes  the  same  author)  amoagal 
the  wHters  who  do  honour  to  the  1^  of  Louis  XIV. . 
notwithstanding  bis  being  a  refogee  in  Hoiknd,  I 
only  conform  to  the  decree  of  the  parliament  of  Ton^ 
louse,  which,  when  it  declared  his  will  valid  in  France^ 
notwithstanding  the  rigour  of  the  laws,  expresshr  said^  ^ 
thai  such  a  man  could  not  be  considered  as  afireign* 
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BAYLY,  Lewis,  anthor  of  that  most  memorable 
book,  entitled  ''  The  Practice  of  Piety.''  He  waa 
born  at  Caermartfaen  in  Wales,  educated  at  Oxford^ 
made  minister  of  Evesham  in  Worcestershire  about  161 1, 
became  chaplain  to  King  James,  and  was  promoted  to 
the  see  of  Bangor  in  1616.  His  book  is  dedicatcfd  to 
the  high  and  mighty  prince,  Charles  prince  of  Walaa  | 
and  the  author  tells  his  highness,  **  that  he  had  en» 
deavoured  to  extract  out  of  the  chaos  of  endless  contro» 
▼ersies  the  old  practice  of  true  piety,  which  flourished 
befiyre  these  controversies  were  hatched."  The  design 
was  good ;  and  the  reception  this  book  has  met  witk 
may  be  known  from  the  number  of  its  editions,  that  in 
8va,  1734,  being  the  fifty-pinth.  This  prelate  died  in 
1632. 

BAYON^  a  town  of  France,  in  Lbrrain,  now  tho 
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department  of  Meurtbe,  seated  on  the  river  Moselle. 
£.  Long.  14.  42.  N.  Lat.  48.  30. 

Bay  ON,  or  Bayona^  a  town  of  Galicia,  in  Spain, 
seated  on  a  small  gulf  of  the  Atlantic  ocean,  about  12 
miles  from  Toy.  It  has  a  very  commodious  harbour, 
and  the  cmintry  about  it  is  fertile.  W.  Long.  9.  30. 
N.  Lat.  43.  3. 

BAYON£T,  in  the  military  art,  a  short  broad 
dagger,  formerly  with  a  round  handle  fitted  for  the 
boie  of  a  firelock,  tp  be  fixed  there  after  the  soldier 
bad  fired  j  but  they  are  now  made  with  iron  handles 
and  rings,  that  go  over  the  muzzle  of  the  firelock  \  and 
are  screwed  fast,  so  that  the  soldier  fires  with  his  bayo- 
net on  the  muzzle  of  his  piece,  and  is  ready  to  act 
against  the  horse.  This  use  of  the  bayonet  fastened  on 
the  muzzle  of  the  firelock  was  a  great  improvement, 
first  introduced  by  the  French,  and  to  which,  accord- 
ing to  M.  Folard,  they  owed  a  great  part  of  their  vic- 
tories in  the  last  century  \  and  to  the  neglect  of  this  in 
the  next  succeeding  war,  and  trusting  to  their  fire,  the 
flame  author  attributes  most  of  the  losses  they  sustain- 
ed.  At  the  siege  of  Malta,  a  weapon  called  pi7a  ignea 
was  contrived  to  oppd^  the  bayonets,  being  in  some 
measure  the  converse  thereof  \  as  the  latter  consists  of 
a  dagger  added  to  a  fire-arm,  the  former  consisted  of  a 
fire-arm  added  to  a  ptlum  or  pike. 

Of  late  the  bayonet  has  come  into  very  general  use  \ 
mnd  battles  have  been  won  by  it  without  firing  a  shot. 
This  way  of  fighting  was  chiefly  restored  by  the  late 
king  of  Prussia,  who  made  hjs  troops  rush  forward  lit 
once  with  bayonets  on  tlie  enemy. 

BAYONNE,  a  city  of  Gascony,  in  France,  now 
the  department  of  the  LoWer  Pyrenees  \  seated  near 
the  mouth  of  the  river  Adour,  which  forms  a  good 
harbour.    In  1815  it  contained  18,600  inhabitants,  in- 
cluding the  suburbs.   It  is  divided  into  three  parts.  The 
great  town  is  on  this  side  the  river  Nive  \  the  little  town 
is  between  the  Nive  and  the  Adour  \  and  the  suburb  of 
Saint  Esprit  is  beyond  this  last  river.   Both  the  former 
are  surrounded  with  an  old  wall  and  a  dry  ditch,  and 
there  is  a  small  castle  in  each*   That  of  Great  Bayonne 
is  flanked  with  four  round  towers^   and  is  the  place 
where  the  governor  resides.     The  new  castle  is  flanked 
with  four  towers,  in  the  form  of  bastioni.     The  first 
enclosure  is  covered  with  another,  composed  of  eight 
bastions,  with  a  great  homework,  and  a  half-moon  \  all 
which  are.  encompassed  with  a  ditch,  and  a  covered 
way.     There  is  communication  between  the  city  and 
the  suburbs  by  a  bridge,  and  the  suburbs  are  well  forti- 
fied.    The  citadel  is  seated  beyond  the  Adour,  on  the 
aide   of  the  suburbs   above  mentioned.      The  public 
buildings  have  nothing  remarkable ;  it  is  the  only  ci- 
ty in  the  kingdom  that  has  the  advantage  of  two  ri« 
vers,  wherein  the  tide  ebbs  and  flows.    The  river  Nive 
is  deeper  than  the  Adour,  but  less  rapid,   by  which 
means  ships  come  op  into  the  middle  of  the  city.  There 
are  two  bridges  over  the  river,  by  which  the  old  and 
sew  towns  communicate  with  each  other.     The  trade 
of  this  town  is  the  more  considerable,  on  account  of 
its  neighbourhood  to  Spain,   and   the  great  quantity 
of  wines  which  are  brought  hither  from  the  adjacent 
country.      The  Dutch   carry  off  a  great  number  of 
pipes  in  exchange  for  spices  and  other  commodities, 
which  they  bring  thither.     The  inhabitants  had  for- 
•merly  the  privilege  of  guarding  two  of  their  three 
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gates,  and  the  third  was  kept  by  the  king.     W.  Long.  fit^Mae 
I.  2o.  N.  Lat  43.  20.  I 

BAYS,  in  Cwtmerce^  a  sort  of  open  woollen  stuff,  Bi^ei. 
having  a  long  nap,  sometimes  frized,  and  sometimes  ^C"- 
not.  This  stuff  is  without  wale }  and  is  wrought  in  a 
loom  with  two  t reddles,  like  flannel.  It  is  chiefly  ma- 
nufactured at  Colchester  and  Bockin  in  Essex,  when 
there  is  a  hall  called  the  Dutch- hay  haU  or  raw-kali. 
This  manufacture  was  first  introduced  into  England, 
with  that  of  says,  serges,  &c.  by  the  Flemings  ;  who 
being  persecuted  by  the  duke  of  Alva  for  their  re- 
ligion, fled  thither  about  the  fifth  of  Queen  Eliza- 
beth's reign }  and  had  afterwards  peculiar  privileges 
granted  them  by  act  of  parliament  12  Charles  II.  f  660, 
which  the  bays-makers  in  the  above  places  still  enjoy. 
The  etportation  of  bays  was  formerly  much  more  con- 
siderable than  at  present  when  the  French  have  learned 
to  imitate  them.  However,  the  English  bays  are  still 
sent  in  greut  quantities  to  Spain  and  Portugal,  and 
even  to  Italy.  Their  chief  use  is  for  dressing  the 
monks  and  nuns,  and  for  linings,  especially  in  the  ar- 
my. The  looking-glass  makers  also  use  them  behind 
their  glasses,  to  preserve  the  tin  or  quicksilver ;  and 
the  casemakers  to  line  their  cases.  The  breadth  of 
bays  is  commonly  a  yard  and  a  half,  a  yard  and  three 
quarters,  or  two  yards,  by  42  to  48  in  length.  Those 
of  a  yard  and  three  quarters  are  most  proper  for  the 
Spanish  trader 

BAZAR,  or  Basar,  a  denomination  among  the 
Turks  and  Persians,  given  to  a  kind  of  exchanges,  or 
places  where  their  finest  stuffs  and  other  wares  are 
sold.  These  are  also  called  benesUns.  The  word  ba%ar 
seems  of  Arabic  origin,  where  it  denotes  sale,  or  ex- 
change of  goods.  Some  of  the  eastern  bazars  are 
open,  like  the  market-places  in  Europe,  and  serve  for 
the  same  uses,  more  particularly  for  the  sale  of  the 
bulky  and  less  valuable  commodities.  Others  are  co- 
vered with  lofty  ceilings,  or  even  domes,  pierced  to 
give  light ;  and  it  is  in  these  the  jewellers,  goldsmiths, 
and  other  dealers  in  the  richer  wares,  have  their  shops. 
The  bazar  or  maidan  of  Ispahan  is  one  of  the  finest 
places  in  Persia,  and  even  surpasses  all  the  exchanges 
in  Europe  ;  yet  notwithstanding  its  magnificence,  it 
is  excelled  by  the  bazar  of  Tauns,  which  is  the  largest 
that  is  known,  having  several  times  held  30,000  men 
ranged  in  order  of  battle.  At  Constantinople,  there 
is  the  old  and  the  new  bazar,  which  are  large  square 
buildings,  covered  with  domes,  and  sustained  by  arches 
and  pilasters. 

BAZAS,  a  town  of  Gnienne  in  France,  now  the 
department  of  Gironde,  and  formerly  a  bishop^s  see.  It 
is  built  on  a  rock,  five  miles  from  the  Garonne,  and 
42  south-east  of  Boordeaux,  in  W.  Long.  o.  30.  N. 
Lat.  44.  20* 

BAZAT,  or  Baza,  in  Commerce^  a  long,  fine  spun 
cotton,  which  comes  from  Jerusalem,  whence  it  is  also 
called  JerUitdcm-cotton. 

BAZEEGURS,  a  tribe  of  Indians  in  Hindostan. 
See  Supplement. 

B  AZGENDGES,  in  Natural  History,  the  name  of 
a  substance  used  by  the  Turks  and  other  eastern  natiooB 
in  their  scarlet^dyeing.  They  mix  it  for  this  purpose 
with  cochineal  and  tartar  j  the  proportions  being  two 
ounces  of  the  bazgendges  to  one  ounce  of  cochineal. 
These  are  generally  esteemed  a  sort  of  firuit,  that  are 
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proiloced  6ti  cerUin  trees  in  Syria  and  other  places ; 
and  it  is  nsaally  supposed,  that  the  scarcity  and  deamess 
of  them  is  the  only  thing  that  makes  them  not  used  in 
Europe.  But  the  bazgendges  seem  to  be  no  other  than 
the  horns  of  the  turpentine  tree  in  the  eastern  parts  of 
the  world  ^  and  it  is  not  only  in  Syria  that  they  are 
ibnnd,  but  China  also  affords  them.  Many  things  of 
this  kind  were  sent  over  to  Mr  Geoffroy  at  Paris  from 
China  as  the  substances  used  in  the  scarlet-dyeing  of  that 
country,  and  they  all  proved  wholly  the  same  with  the 
Syrian  and  Turkish  batgendges,  and  with  the  common 
ttirpentine  horns.  The  tentisk,  or  mastic  tree,  is  also  fire* 
quently  foOnd  producing  many  horns  of  a  like  kind  with 
these,  and  of  the  same  origin,  all  being  owing  to  the  pa- 
cerons,  which  make  their  way  into  the  leaves  to  breed 
their  young  there. 

BDELLIUM,  a  gummy  resinous  juice,  produced 
by  a  tree  in  the  East  Ladies,  of  which  we  have  no  sa* 
ttsfactory  account.  It  is  brought  into  Europe  both 
from  the  East  Indies  and  Arabia.  It  is  in  pieces  of 
different  sites  and  figures,  externally  of  a  dark  reddish 
browO)  somewhat  like  myrrh  ^  internally  it  is  clear, 
Wad  not  unlike  to  glue ;  to  the  taste  it  is  slightly  bit- 
ttorish  and  pungent;  its  odour  is  very  agreeable.  If 
bold  in  the  mouth,  it  soon  becomes  soft  and  tenacious, 
sticking  to  the  teeth.  Laid  on  a  red-hot  iron,  it  rea- 
dily catches  flame,  and  bums  with  a  crackling  noise, 
and  in  proportion  to  its  goodness  it  is  more  or  less 
fragrant.  Near  half  of  its  substance  dissolves  either  in 
water  or  in  Spirit  of  wiiie ;  but  the  tincture  made  with 
spirit  is  somewhat  stronger,  and  by  much  more  agree* 
able.  Vinegar,  or  Vetjuice,  dissolves  it  wholly.  The 
simple  gum  is  a  better  medicine  than  any  preparation 
from  it.  It  is  one  of  the  weakest  of  the  deobstruent 
gums,   but  is  used  as   a  pectohil  and  an  emmena- 

gOffUC. 

BE  ACHY- HEAD,  a  promontory  on  the  coast  of  Sus- 
toK,  between  Hastings  and  Shoreham,  where  the  French 
defeated  the  English  and  Dutch  fleet  in  1690. 

BEACON,  a  signal  for  the  better  securing  the  king- 
dom from  foi-eign  invasions.     See  Signal. 

On  certain  eminent  places  of  the  country  are  placed 
long  poles  erect,  whereon  are  fastened  pitch-barrels 
to  be  fired  by  night,  and  smoke  made  by  day,  to  give 
notice  in  a  few  hours  to  the  whole  kingdom  of  an  ap- 
proaching invasion.  These  are  commonly  called  beo' 
cons;  whence  also  comes  beaconage.— We  find  beacons 
familiarly  in  use  among  the  primitive  Britons  and 
Western  Highlanders,  xhe  besieged  capital  of  one  of 
our  northern  isles  in  the  third  century  actually  lighted 
up  a  6t6  upon  a  tower  ^  and  Fingal  instantly  knew 
**  the  green  flame  edged  with  smoke**  to  be  a  token 
of  attack  and  distress  *.  And  there  are  to  this  day 
several  cairns  or  heaps  of  stones  upon  the  heights  along 
the  coasts  of  the  Harries,  on  which  the  inhabitants  used 
to  burn  heath  as  a  signal  of  an  approaehing  enemy. 

Beacons  are  also  marks  and  signs  erected  on  the 
coasts,  for  guiding  and  preserving  vessels  at  sea,  by  night 
as  well  as  by  day. 

The  erection  of  beacons,  light-houses,  and  sea-marks, 
is  a  branch  of  the  royal  prerogative.  The  king  hath 
the  exclusive  power,  by  commission  under  his  great  seal, 
to  cause  them  to  be  erected  in  fit  and  convenient  places, 
as  well  upon  the  lands  of  the  subject  as  upon  the  de- 
Inesnes  of  the  crown :  which  power  is  usually  vested  by 
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letters  patent  in  the  oflice  of  lord  high  admiral.     And    fieacoas 
bv  statute  8  Eliz.  c.  i  ^.  the  corporation  of  the  Trinity-        II 
house  arc  impowered   to  set  up  any  beacons  or  sea-***""  *^»^*^' 
marks  wherever  they  shall  think  them  necessary  \  and 
if  the  owner  of  the  land  or  any  other  person  shall  de- 
stroy them,  or  shall  take  down  any  steeple,  tree,  or  other 
known  sear  mark,  he  shall  forfeit  lool.  or,  in  case  of  in* 
ability  to  pay  it,  shall  be  ipso  facto  outlawed. 

BEACONAGE,  money  paid  towards  the  mainte- 
nance of  a  beacon.  See  Beacok.— The  word  is  deri- 
ved from  the  Saxon  beacnian^  to  nod,  or  show  by  a  sign  \ 
hence  also  the  word  beckon. 

BEACONSFIELD,  a  town  of  Buckinghamshire  iit 
England,  seated  on  a  hiH  in  the  road  between  London 
and  Oxford.  It  contained  146X  inhabitants  in  181 1. 
W.  Long.  6.  25.  N.  Lat.  51.  36. 

BEAD,  a  small  globule  or  ball  used  in  necklaces  |' 
and  made  of  different  materials,  as  pearl,  steel,  garnet, 
coral,  diamond,  amber,  crystal,  pastes,  glass,  &c.— 
The  Romanists  make  great  use  of  beads  in  rehearsing 
their  AvC'Mttrias^  and  Pater-nosters  ;  and  the  like  usage 
is  found  among  the  dervises  and  other  religious  through-' 
ont  the  East,  as  well  Mahometan  as  Heathen.  The  an- 
cient Druids  appear  also  to  have  had  their  beads,  many 
of  which  are  still  found ;  at  least  if  the  conjecture  of  ail^ 
ingenious  author  may  be  admitted,  who  takes  those  an- 
tique glass  globules,  having  a  snake  painted  round  them, 
and  called  adder^beads^  or  snake-butUms^  to  have  been 
the  beads  of  our  ancient  Dmids.  See  Anguis,  Ophio- 
LOGT  Index* 

Beads  are  also  used  in  speaking  of  those  glass  glo- 
bules vended  to  the  savages  on  the  coast  of  Africa  \  thus 
denominated,  because  they  are  strung  together  for  the 
convenience  of  traffic. 

The  common  black  glass  of  which  beads  are  made 
for  necklaces,  &c«  is  coloured  with  manganese  only : 
one  part  of  manganese  is  sufficient  to  give  a  black  co- 
lour to  near  twenty  of  glass; 

Bead,  in  Jtrckiiecture^  a  round  moulding, 'commonly 
made  upon  the  edge  of  a  piece  of  stuff,  in  the  Corin^ 
thian  and  Roman  orders,  cut  or  carved  in  short  emboss- 
ments, like  beads  in  necklaces* 

BeaD' Makers f  called  by  the  Tnnch  patemostriers^ 
are  those  employed  in  the  making,  stringing,  and  selling 
of  beads.  At  Paris  before  the  revolution  there  were 
three  companries  of  pate^ostriers,  or  head-makers }  one 
who  made  them  of  glass  or  crystal ;  another  in  wood 
and  horn  ;  and  the  third  in  amber,  coral,  jet,  &c. 

BzAD-Prooff  a  term  used  by  our  distillers  to  expresfs 
that  sort  of  proof  of  the  standard  strength  of  spiritu- 
ous liquors,  which  consists  in  their  having,  when  shaken 
in  a  phial,  or  poured  from  on  high  into  a  glass,  a  crown 
of  bubbles,  which  stabd  on  the  surface  some  time  after. 
This  is  esteemed  a  proof  that  the  spirit  consists  pf  equal 
parts  of  rectified  spirits  and  phlegm.  This  is  a  fal- 
lacious role  as  to  the  degree  of  strength  in  the  goods  ; 
because  any  thing  that  will  increase  the  tenacity  of  the 
spirit,  will  give  it  this  proof,  though  it  be  under  the 
due  strength.  Our  malt-distillers  spoil  the  greater 
part  of  their  goods,  by  leaving  too  much  of  the  stink- 
ing oil  of  the  malt  in  their  spirit,  in  order  to  give  it 
this  proof  when  somewhat  under  the  standard  strength; 
But  this  is  a  great  deceit  on  the  purchasers  of  malt  spi- 
rits, as  they  have  them  by  this  means  not  only  weaket 
than  they  ought  to  be,  but  stinking  with  an  oil  that 
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Beftd  •  Proof  th^y  Ai*e  not  easily  cie&red  of  afterwards.  On  the  other 
handy  the  dealers  in  brandy,  who  nsuallj  have  the  art 
of  sophisticating  it  to  a  great  nicety,  are  in  the  right 
when  they  buy  it  by  the  strongest  bead-proof,  as  the 
grand  mark  of  the  best  ^  for  being  a  proof  of  the  bran** 
dy  containing  a  large  quantity  of  its  oil,  it  is,  at  the 
same  time,  a  token  of  its  high  flavour,  and  of  its  being 
capable  of  bearing  a  very  large  addition  of  the  common 
spirits  of  our  own  produce,  without  betraying  their  fla* 
▼our,  or  losing  its  own»  We  value  the  l!  reach  brandy 
for  the  quantity  of  this  essential  oil  of  the  grape  which 
it  contains  ^  and.  that  with  good  reason,  as  it  is  with  us 
principally  used  for  drinking  as  an  agreeably  flitvopred 
cordial :  but  the  French  themselves,  when  they  want  it 
for  any  curious  purposes,  are  as  careful  in  the  leptifica- 
tion  of  it,  and  take  as  .much  pains  to  clear  it  from»  thta 
oil,  as  we  do  to  free  our  malt  spirita  from  that  nauseous 
and  fetid  oil  whidi  it  originally  contains. 

BeaD'RoU^  among  Papists,  a  list  of  sucb  persons,  for 
the  rest  of  whose  souls  they  are  obliged  to  repeat  a  cer* 
tain  number  of  prayers,  which  they  count  by  me^na  of 
their  beads. 

Bead- Tree.    See  Melia,  Botany  Index. 

B£ADL£,  (from  the  Saxon  bydelf  a  messenger)^  a, 
crier  or  messenger  of  a  court,  who  cites  persons  to  ap- 
pear and  answer.  Called  also  a  summoner  or  apparitor, 
''^Beadle  is  also  an  officer  at  an  university,  whose  chief 
business  is  to  walk  before  the  meters  with  a  mace,  at 
all  poblic  processions.— -There  are  also  ehumk  beadles^ 
whose  office  is  well  known. 

BEAGLES)  a- small  sort  of  hounds  or  hunting  dogs. 
Beagles  are  of  4ivei^  kinds  ^  as  the  southern  beagle^ 
•oaething  less  and  shorter,  but  thicker  than  the  deep- 
mouthed  hound*,  ihejleet  northern  w cat  heagle^  smaller, 
and  of  a  finer  shape  than  the  soathern,  and  a  harder  mn- 
ner.  From  the  two,  by  crossing  the  strains,  is  bred  a 
third  sort  held  preferable  to  either.  To  these  may  he 
added  a  still  smaller  sort  of  beagles,  scarce  bigger  than 
lap-dogs,  which  make  pretty  4i version  in  hunting  the 
coney,  or  even  the  small  bare  in  dry  weather  ^  but 
otherwise  unserviceable,  by  reason  of  their  size. 

BEAK,  the  bill  or  nib  of  a  bird.  See  O&kitho- 
LOGX  Index. 

SsAK^  or  Beahhead^  of  a  ship,  that  part  without  the 
ship,  before  the  fore-castle,  which  is  fastened  to  the 
stem,  and  is  supported  by  the  main-knee. 

The  beak,  called  by  the  Greeks  i^«Am,  by  the  La- 
tins rostrum^  was  an  Important  part  in  the  ancient  ships 
of  war,  which  were  hence  denominated  navee  roatraUe. 
The  beak  was  made  of  wood  j  but  fortified  with  brass, 
and  fastened  to  the  prow,  serving  to  annoy  the  enemy's 
vessels.  Its  invention  is  attributed  to  Pisseus  an  Italian. 
The  first  beaks  were  made  long  and  high  \  but  after-' 
wards  a  Corinthian,  named  Aristo^  contrived  to  make 
them  short  and  strung,  and  placed  so  low,  as  to  pierce 
the  enemies  vessels  under  water.  By  the  help  of  these 
great  havock  was  made  by  the  Syracnsans  in  the  Athe- 
nian fleet. 

BEAKED,  in  Heraldry,  a  term  used  to  express  the 
beak  or  bill  of  a  bird.  When  the  beak  and  legs  of  a 
fowi  are  of  a  diflerent  tincture  from  the  body,  we  say 
beaked  and  membered  of  such  a  tincture, 

BEALE,  Mary,  particularly  distinguished  by  her 
skill  in  painting,  was  the  daughter  of  Mr  Craddock, 
minister  of  Waltham  upon  Thames,  and  learned  the  ru- 
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diments  of  h^r  ai't  from  Sir  Peter  Leiy.  She  pi^inted 
in  oil,  water-colours,  and  crayons,  and  had  much  busi- 
ness;) her  portraits  were  in  the  Italian  style,  which  she 
acquired  by  copying  pictures  and  drawings  from  Sic 
Peter  Lely^s  and  the  royal  collections.  Her  master, 
says  Mr  Walpole,  was  supposed  to  have  had  a  tender 
attachment  to  her ;  but  as  he  was  reserved  ia  commii- 
liicating  to  her  all  the  resources  of  his  pencil,  it  pro* 
bably  was  a  galiaxit  rather  than  a  successful  one.  Dr 
Woodfall  wrote  several  pieces  to  her  hononr,  under  the 
name  of  Belesia^  Mrs  Beale  died  in  Pall-maU,  on  the 
sSth  of  December  1697,  aged  65.  Her  paintings  have 
much  nature,  but  the  colouring  is  stiflf  and  heavy. 

BEALT,  BEALTHjt  or  Buitth^  a  town  of  Brecknock- 
shire in. South  Wales,  pleasantly  seated  on  the  river 
Wye.  It  contained  815  inhabitants  in  181 1,  who  are 
qhiefly  employed  in  the  mannfaeture  oC  slockui^.  W« 
Long.  4. 10.  N.  Lat.  52.  4. 

B£AM>  ill  Architecture^  the  largest  piece  of  wood, 
in  a  building,  which  lies  cress  the  walls,  and  serves  to 
support  the  principal  rafters  of  the  roof,  and  into  which 
the  feet  of  these  rafters  are  framed.  No  building  haa 
less  than  two  of  these  beams,  viz.  one  at  each  en4  }  and 
into  thes^  the  girders  of  the  garret  roof  are  also  flranedi^ 
The  p]:QpQrtioos  of  beams  in  or  near  London,  are  fixed 
by  ata^blite,  as  follows ;  a  beam  15  feet  long,  must  be 
7  inches  oa  one  side  its  square,  and  c  on  the  other }  if 
it  be  16  ffet  long^  one  side  moat  bje  8.  inches,  the  other 
6,  s,nd  so  proportionally  to  their  lengths*  In  the  coon* 
try,  where  wood  is  more  plenty,  they  usaally  make  their, 
beanos  stronger... 

BsAMfi  of  a  Ship  are  the  ffreat  main  crosa-timberi 
which  hold  the  sid^a  of  the  ship  from  falling  together^ 
and  which  also  support,  the  decks  and  orlops  :  the  naii^ 
beam  is  next  the  main«mast,  and  fxom^  it  they  are  rec* 
koned  by  first,  second,  third  beam,  &c.:.the  greatest 
beam  of  alt  is  called  the  midMp  beam. 

BjUM-Cpn^Wf  an  instrument  consistu^  of  a  sqnva 
wooden  or  brass  bean^  having  sliding  sockets,  that  car- 
ry steel  or  pencil  points;  they  are  used  for  describing 
large  circles,  where  the  common  compasses  are  useless* 

BEAi^'Bird^  or  Petty-chaps.     See  Motacilla. 

BxAM  also  denotes  the  lath,  or  iron,  of  a  pair  of 
scales.:  sometimes  the  whole  apparatus  for  weighing  of 
goods  is  so  called  :  Thus  we  say,  it  weighs  so  much  al 
the  king's  beam. 

Beam  of  a  Plough^  that  in  which  all  the  parts  of  the 
plough-tail  are  fixed.  See  Plough,  AcRiCULTu&K 
Index. 

BsAMf  or  Roller^  imong  weavers,  a  long  and  thick 
wooden  cylinder,  placed  lengthwise  on  the  back-part  of 
the  loom  of  those  vvho  work  with  a  shuttle.  That  cy^ 
linder,  qn  which  the  stuff  is  rolled  as  it  is  weaved,  i& 
also  called  tlie  beam  or  roHcTf  and  is  placed  on  the  fore* 
pf^rt  of  the  loom. 

BEAMINSTER,  a  town  of  Dorsetshire  in  England, 
seated  op  the  river  Bert.  Population  2290  in  181 1. 
VJ.  Lon^.  2.  50.  N.  Lat.  J 2.  45. 

BEAN.     See  ViciA,  Botany  Index, 

The  ancients  made  use  of  beans  in  gathering  the 
votes  of  the  people,  and  for  the  election  of  magi« 
strates.  A  white  bean  signified  absolution^  and  a  black 
one  condemnation.  Beans  had  a  mysterious  use  in  the 
lemuraliq  and  parentalia;  where  the  master  of  the 
famjlyi  after  washiqgi  was  to  throw  a  sort  of  black 
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hesLtin  over  his  head,  still  repeating  the  words,  **  I  re« 
deem  myself  and  family  by  these  beans/*  Ovid  *  gives 
wt  liK.  II  Hirely  description  of  the  whole  ceremony  in  veTse.— 
Abstinence  from  beans  was  enjoined  by  Pythagoras,  one. 
of  whose  symbols  is,  tivafun  amv^tr^m^  abstine  afabi$. 
The  Egyptian  priests  held  it  a  crime  to  look  at  beans, 
judging  the  very  siglit  andean,  ^hejlamen  dialis  was 
not  permitted  even  to  mention  the  name.  The  precept 
of  Pythagoras  has  been  variously  interpreted  :  some 
understand  it  of  forbearing  to  meddle  in  trials  and  ver- 
dicts, which  were  then  by  throwing  beans  into  an  om, 
others,  building  on  the  equivoque  of  the  word  uvufut^ 
which  equally  signifies  a  bean  and  a  human  testicle^  ex- 
plain it  by  abstaining  from  venery.  Clemens  Alexan- 
drinus  grounds  the  abstinence  from  beans  on  this,  that 
they  render  women  barren  }  which  is  confirmed  by 
Theopbrastus,' who  extends  the  effect  even  to  plants. 
Cicero  suggests ^Knother  reason  for  this  abstinence,  viz. 
that  beans  are  great  enemies  to  tranquillity  of  mind. 
For  a  reason  of  this  kind  it  is,  that  Aniphiaraus  is  said 
to  have  abstained  from  beans,  eten  before  Pythagoras, 
that  he  might  enjoy  a  clearer  divination  by  dreams. 

Beans,  as  food  for  horses.     See  Farriery. 

BsAjf'taper,   See  Zygophyllum,  Botany  Index. 

BsAN'Cod^  a  small  fishing  vessel,  or  pHot-boat,  com- 
mon on  the  sea-coasts  and  in  the  rivers  of  Portugal.  It 
is  extremely  sharp  forward,  having  its  stem  bent  inward 
mbove  into  a  great  curve :  the  stem  is  also  plated  on  the 
fore-side  with  iron,  into  whi6h  a  number  of  bolts  are 
driven,  to  fortify  it,  and  resist  the  stroke  of  another 
Tessel,  which  may  fall  athwart-haose.  It  is  commonly 
navigated  with  a  large  lateen  sail,  which  extends  over 
the  whole  length  of  the  deck,  and  is  accordingly  well 
fitted  to  ply  to  windward. 

BEAN'Flcur^  called  by  the  Romans  hmentum^  was 
of  some  repute  among  the  ancient  ladies  as  a  cos- 
-metic,  wherewith  to  smooth  the  skin,  and  take  away 
wrinkles. 

.  BsAy'Ffy^  in  Naturai  Hhtory^  the  name  given  by 
authors  to  a  very  beautiful  fly,  of  a  pale  purple  colour, 
frequently  found  on  bean-flowers.  It  is  produced  from 
the  worm  or  maggot  called  by  authors  midb. 

Beak- Goose*    See  Anas,  Ornithology  Index. 

Kidney-BsAN.     See  Phaseolus. 

MataccO'BEANS^  or  Anacardia^  the  fruit  of  a  tree 
growing  in  Malabar  and  other  parts  of  the  East  Indies, 
supposed  by  some  to  be  the  Aviceknia  tomentosa ; 
by  others,  the  BoNTlA  germinans.  The  fruit  is  of  a 
shining  black  colour,  of  the  shape  of  a  heart  flattened, 
about  an  inch  long,  terminating  at  one  end  in  an  ob- 
tuse point,  and  adhering  by  the  other  to  a  wrinkled 
stalk :  it  contains  within  two  shells  a  kernel  of  a  sweet- 
ish taste :  betwixt  the  shells  is  lodged  a  thick  and  acrid 
juice. 

The  medicinal  virtues  of  anacardia  have  lieen  great- 
ly disputed.  Many  have  attributed  to  them  the  facul- 
ty of  comforting  the  brain  and  nerves,  fortifying  the 
memory,  and  quickening  the  intellect :  and  hence  a 
confection  made  from  them  has  been  dignified  with  the 
title  of  confeciio  saptentttm  :  others  think  it  better  de- 
serves the  name  of  confectto  staltorttm^  and  mention  in- 
stances of  its  continued  use  having  rendered  people  ma- 
niacal. But  the  kernel  of  anacardium  is  not  different 
in  quality  from  that  of  almonds.  The  ill  eflects  attri- 
buted to  this  fmtt 'belong  only  to  the  juice  contained 


betwixt  the  kernels,  whose  acrimony  is  so  great,  that  it 
is  said  to  be  employed  by  the  Indians  as  a  caustic.  Thin 
juice  is  recommended  externally  for  tetters,  freckles,  and 
other  cutaneous  deformities  ;  which  it  removes  only  by 
exulcerating  or  excoriating  the  part,  so  that  a  new  skin 
comes  underneath. 

BEAR,  in  Zoology.  See  Ursus,  Mammalia  In- 
dex* 

Sea-BsAR,    See  Phoca,  Mammalia  Index. 

Bear,  in  Astronomy.  See  Ursa,  Astrokomt  /»- 
dex. 

Order  of  the  Bear  was  a  military  order  in  Switzer- 
land, erected  by  the  emperor  Frederick  II.  in  1213,  by 
way  of  acknowledgment  for  the  service  the  Swiss  had 
done  him,  and  in  favour  of  the  abbey  of  St  Gal.  To 
the  collar  of  the  order  hung  a  medal,  on  ivhich  was  re- 
presented a  bear  raised  on  an  emineuce  of  earth. 

BEAR^s-Breech.    See  Acanthus,  Botany  Index. 

Bear*s  Fteah  was  much  esteemed  by  the  ancients  \ 
even  at  this  day,  the  paw  of  a  bear  salted  and  smoked, 
is  served  up  at  the-  tables  of  princes. 

BEAR^s-Grease  was  formerly  esteemed  a  sovereign  re- 
medy against  cold  disorders,  especially  rheumatisms. 
It  is  now  much  used  in  dressing  ladies  and  gentlemen's 
hair. 

Bear'* S' Skin  makes  a  fur  in  great  esteem,  and  on 
which  depends  a  considerable  article  of  commerce,  being 
used  in  housings,  on  coach-boxes,  &c.  In  some  coon- 
tries,'  clothes  are  made  of  it,  more  especially  bags 
wherein  to  keep  the  feet  wanh  in  severe  colds.  Of 
the  skins  of  bears  cdbs  are  made  gloves,  mu&y  and  the 
Kke. 

BEARALSTON,  a  small  town  of  Devonshire, 
which,  however,  is  a  borough  by  prescription,  and  sends 
two  members  to  parliament. 

BEARD,  the  hair  growing  en  the  chin  and  adjacent 
parts  of  the  face,  chiefly  of  adults  and  males. 

Various  have  been  the  ceremonies  and  customs  of 
most  nations  in  regard  of  the  beard.  The  Tartars,  out 
'of  a  religious  principle,  waged  a  long  and  bloody  war 
witli  the  Persians,  declaring  them  infidels,  merely  be^ 
cause  they  would  not  cut  their  whiskers  after  the  rite 
of  Tartary ;  and  we  find,  that  a  considerable  branch 
of  the  religion  of  the  ancients  consisted  in  the  manage- 
ment of  their  beards.  The  Greeks  wore  their  beards 
till  the  time  of  Alexander  the  Great  j  that  prince  having 
ordered  the  Macedonians  to  be  shaved,  for  fear  it  should 
give  a  handle  to  their  enemies.  According  to  Pliny, 
the  Romans  did  not  begin  to  shave  till  the  year  of 
Rome  454,  when  P.  Ticinius  brought  over  a  stock  of 
barbers  from  Sicily.— -Persons  of  quality  bad  their  chil- 
dren shaved  the  first  time  by  others  of  the  same  or 
greater  quality,  who,  by  this  means,  became  godfather 
or  adoptive  father  of  the  children.  Anciently,  indeed, 
a  person  became  godfather  of  the  child  by  barely  touch- 
ing his  beard :  thus  historians  relate,  that  one  of  the 
articles  of  the  treaty  between  Alsrio  and  Clovis  was^ 
that  Ataric  shonid  tou^h  the  beard  of  Clovis  to  become 
his  godfather. 

As  to  ecclesiastics,  the  discipline  has  been  very  dif- 
•  ferent  on  the  article  of  beards  :  sometimes  they  have 
been  enjoined  to  wear  them,  from  a  notion  of  too  much 
effeminacy  in  shaving,  and  that  a  long  beard  was  more 
suitable  to  the  ecclesiastical  gravity  j  and  sometimes 
again  tiiey  were  forbid  it,  as  imagining  pride  to  lork 
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Srafd.  beneath  a  venerable  beard.  The  Greek  and  Roman 
churciies  have  been  long  together  by  the  ears  about 
their  beards }  since  the  time  of  their  separation,  the  Ro- 
nianists  neem  to  have  given  more  into  the  practice  of 
shaving,  by  way  of  opposition  to  the  Greeks ;  and  have 
even  made  some  express  constitutions  de  radendis  barbis. 
The  Greeks,  on  the  contrary,  espouse  very  zealously  the 
cause  of  long  beards,  and  are  extremely  scandalized  at 
the  betirdless  images  of  saints  in  the  Roman  churches. 
By  the  statutes  of  some  monasteries,  it  appears,  that  the 
lay-monks  were  to  let  their  beards  grow,  and  the  priests 
among  them  to  shave  \  and  that  the  beards  of  all  that 
were  received  into  the  monasteries,  were  blessed  with  a 
great  deal  of  ceremony.  There  are  still  extant  the  pray- 
ers used  in  the  (solemnity  of  consecrating  the  beard  to 
God,  when  an  ecclesiastic  was  shaven. 

Le  Compte  observes,  that  the  Chinese  affect  long 
beards  extravagantly  ^  but  nature  has  balked  them,  and 
only  given  them  very  little  ones,  which,  however,  they 
cultivate  with  infinite  care :  the  Europeans  are  strange- 
ly envied  by  them  on  this  account,  and  esteeiped  the 
greatest  men  in  the  world.  Chrysostom  observes,  that 
the  kings  of  Persia  had  their  beards  wove  or  matted  to- 
gether with  gold  thread  \  and  some  of  the  first  kings  of 
France  had  their  beards  knotted  and  buttoned  with 
gold. 

Among  the  Turks,  it  is  more  infamoos  for  any  one 
to  have  his  beard  cut  off,  than  among  n»  to  be  publicly 
whipt  or  branded  with  a  hot  iron.  There  are  abund- 
ance in  that  country,  who  would  prefer  death  to  this 
kind  of  punishment.  The  Arabs  make  the  preservation 
of  their  beards  a  capital  point  of  religion,  because  Ma- 
homet never  cut  his.  Hence  the  razor  is  never  drawn 
over  the  Grand  Signior's  face.  The  Persians,  who  clip 
them,  and  shave  above  the  jaw,  are  reputed  heretics. 
It  is  likewise  a  mark  of  authority  and  liberty  among 
them,  as  well  as  among  the  Turks.'  They  who  serve  in 
the  seraglio,  have  their  beards  shaven,  as  a  sign  of  their 
servitude.  They  do  not  suffer  it  to  grow  till  the  sultan 
has  set  them  at  liberty,  which  is  bestowed  as  a  reward 
upon  them,  and  is  always  accompluaied  with  some  em- 
ployment* 

The  most  celebrated  ancient  writers,  and  several 
modern  ones,  have  spoken  honourably  of  the  fine  bearda 
of  antrquity.  Homer  speaks  highly  of  the^  white  beard 
of  Nestor  and  that  of  old  King  Priam.  Virgil  de- 
scribes Mezentius's  to  us,  which  was  so  thick  and  long 
as  to  cover  all  his  breast  j  Chrysippus  praises  the  noble 
beard  of  Timothy,  a  famous  player  on  the  flute.  Pliny 
the  Younger  tells  us  of  the  white  beard  of  Euphrates,  a 
Syrian  philosopher ;  and  he  takes  pleasure  in  relating 
the  respect  mixed  with  fear  with  which  it  inspired  the 
people.  Plutarch  speaks  of  the  long  white  beard  of 
an  old  Laconian,  Who  being  asked  why  he  let  it  grow 
so,  replied,  ^Tis  that^  seeing  continuaUy  my  white  beard^ 
I  may  do  nothing  unworthy  of  its  whiteness,  Strabo 
relates,  that  the  Indian  philosophers,  the  Gymnosophists, 
were  particularly  attentive  to  make  the  length  of  their 
beards  contribute  to  captivate  the  veneration  of  the 
people.  DiodoiUs,  After  him,  gives  a  very  particular 
and  circumstantial  history  of  the  beards  of  the  Indians. 
Juvenal  does  not  forget  that  of  Antilochus  the  son  of 
Nestor.  Fenelon,  in  describing  a  priest  of  Apollo  in 
all  his  magnificence,  tells  us  that  he  had  a  white  beard 
d«wn.  to  bi»  girdle.    But  Persius  seems  to  outdo  all 
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these  authors  :  this  poet  was  so  convinced  that  a  heard 
was  the  symbol  of  wisdom,  that  he  thought  he  could 
not  bestow  a  greater  encomium  on  the  divine  Socrates, 
than  by  calling  him  the  bearded  master,  Magistrum 
barbatum. 

While  the  Gauls  were  under  their  sovereignty, 
none  but  the  nobles  and  Christian  priests  were  per- 
mitted to  wear  long  beards.  The  Franks  having 
made  themselves  masters  of  Gaul,  assumed  the  same 
authority  as  the  Romans }  the  bondsmen  were  ex- 
pressly ordered  to  shave  their  chins  ^  and  this  law 
continued  in  force  until  the  entire  abolishment  of  ser- 
vitude in  France.  So  likewise,  in  the  tine  of  the  first 
race  of  kings,  a  long  heard  wa»  the  sign  of  nobility  and 
freedom.  The  kings,  as  being  the  highest  nobles  in 
their  kingdom,  were  emulous  likewise  to  have  the  lar- 
gest beard :  Eginard,  secretary  to  Charlemagne,  speak- 
ing of  the  last  kings  of  the  first  race,  says,  thej  came 
to  the  assemblies  in  the  Field  of  Mar«  in  a  carriage 
drawn  by  oxen,  and  sat  on  the  throne  with  their  hair 
dishevelled,  and  a  very  long  heard,  crine  profiisOf  barba 
submissa^  solio  residerenif  et  speciem  dominanlis  effinge' 
rent. 

To  touch  any  one^s  beardf  or  cnt  off  a  bit  of  it, 
was,  among  the  first  French,  the  most  sacred  pledge  of 
protection  and  confidence.  For  a  long  time  all  letters 
that  came  from  the  sovereign  had,  for  greater  sanction, 
three  hairs  of  his  beard  in  the  seal.  There  is  still  in 
being  a  charter  of  11 21 9  which  donclodes  with  the 
following  words :  Qiioc/  ui  ratum  et  etabile  pertevertt 
inp%sterum^  freesentis  scripto  tigilU  mei  robur  e^ppossd 
cum  tribusptUs  barbte  me4B» 

Several  great  men  have  honoured  themselves  with 
the  surname  of  Bearded.  The  emperor  Constantino 
is  distinguished  by  the  epithet  of  Pogonata^  which  sig- 
nifies the  Bearded.  In  the  time  of  the  Crusades,  we 
find  there  was  a  Geffrey  the  Bearded :  Baldwin  IV. 
earl  of  Flanders,  was  surnamed  Handsome  beard;  aody 
in  the  illustrious  house  of  Montmorenci,  there  was  a 
famous  Bouchard^  who  took  a  pride  in  the  aarname 
of  Bearded:  he  was  always  the  declared  enemy  of 
the  monks,  without  doubt,  because  of  their  being 
shaved. 

In  the  tenth  century,  we  find,  that  King  Robert 
(of  France)  the  rival  of  Charles  the  Simple,  was  not 
more  famous  for  his  exploits  than  for  bis  long  whiU 
beard.  In  order  that  it  might  be  more  conspieiUNis  to 
the  soldiers  when  he  was  in  the  field,  he  used  to  let  k 
hang  down  outside  his  cuirass :  this  venerable  sight  en- 
couraged the  troops  in  battle,  and  served  to  rally  then 
when  they  were  defeated. 

A  celebrated  painter  in  Germany,  called  John  MtyOf 
had  such  a  large  beard  that  he  was  nicknamed  John 
the  Bearded;'  it  was  so  long  that  he  wore  it  fasloBed  to 
his  girdle)  and  though  he  was  a  very  tall  man,  it  would 
hang  upon  the  gronnd  when  he  stood  upright.  He  took 
the  greatest  care  of  this  extraordinary  beard  \  sometimes 
he  would  untie  it  before  the  emperor  Charles  V.  who 
took  great  pleasure  to  see  the  wind  make  it  fly  against 
the  faces  of  the  lords  of  his  court. 

In  England,  the  famous  chancellor  Thomas  More, 
one  of  the  greatest  men  of  his  time,  being  on  the  point 
of  falling  a  victim  to  court  intrigues,  was  ab)e^  when 
on  the  fatal  scaffold,  to  procure  respect  to  his  beard,  in 
^sence  of  all  the  people,  and  saved  it,  as  one. may 
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say,  from  the  f«tal  stroke  which  he  could  not  escape 
himself.  When  he  had  laid  his  head  on  the  hlock,  he 
perceived  that  his  beard  was  likely  to  be  hart  by  the 
axe  of  the  executioner  ^  on  which  he  took  it  away, 
saying.  My  heard  has  not  been  guilty  of  treason  ;  it 
would  be  an  injustice  to  punish  it. 

But  let  us  turn  our  eyes  to  a  more  flattering  object, 
and  admire  the  beard  of  the  best  of  kings,  the  ever 
precious  beard  of  the  great  Henry  IV.  of  France, 
which  diffused  over  the  countenance  of  that  prince  a 
majestic  sweetness  and  amiable  openness,  a  beard  ever 
dear  to  posterity,  and  which  should  serve  as  a  model 
for  that  of  every  great  king,  as  the  beard  of  his  illustri- 
ous minister  should  for  that  of  every  minister.  But 
what  dependence  is  there  to  be  pot  on  the  stability  of 
the  things  of  this  world  ?  By  an  event,  as  fatal  as  un- 
foteseen,  the  beard,  which  was  arrived  at  its  highest  de* 
gree  of  glory,  all  of  a  snddea  lost  its  favour,  and  was  at 
length  entirely  proscribed.  The  unexpected  death  of 
Henry  the  Great,  and  tlie  youth  of  his  successor,  were 
the  sole  causes  of  it. 

Louis  XIII.  mounted  the  throne  of  his  glorious  an- 
cestors  without  a  beard.  Every  one  concluded  imme- 
diately, that  the  coiu'tiers,  seeing  their  young  king  with 
m  smooth  chin,  would  look  npon  their  own  as  too  rough. 
The  conjecture  proved  right;  for  they  presently  reduced 
their  beards  to  whiskers,  and  a  small  tuft  of  hair  under 
Uie  nether  lip. 

The  petfple  at  Brst  would  not  follow  this  dangerous 
example.  The  duke  of  Sully  never  would  adopt  this 
effeminate  cnstonu  This  man,  both  great  as  a  ge* 
■eral  and  a  minister,  was  likewise  so  in  his  retirement^ 
he  had  the  courage  to  keep  his  long  beard,  and  to  ap- 
pear with  it  at  the  conrt  of  Louis  AlII.  where  he  was 
calletl  to  give  liis  advice  in  an  affair  of  importance. 
The  young  crop-bearded  conrtiers  laughed  at  the  sight 
of  bis  grave  look  and  old-fashioned  phiz.  The  dnke, 
nettled  at  the  afront  put  on  his  fine  beard,  said  to  the 
l^ing,  **Sir,  when  your  father,  of  glorious  memory,  did 
oie  the  honour  to  consult  me  on  his  great  and  important 
affairs,  the  £rst  thing  he  did  was  to  send  away  all  the 
baffoons  and  stage- dancers  of  his  court.^* 

The  Czar  Peter,  who  had  so  many  claims  to  the  sur- 
naoie  of  Greats  seems  to  have  been  but  little  Worthy  of 
it  on  this  occasion.  He  had  the  boldness  to  lay  a  tax 
on  the  beards  of  his  subjects.  He  ordered  that  the 
noblemen  and  gentlemen,  tradesmen  and  artisans  (the 
priests  and  peasants  excepted)  bhould  pay  100  rubles 
to  be  able  to  retain  their  beards  ;  that  the  lower  class 
of  people  should  pay  a  copeck  for  the  same  liberty ; 
and  he  established  clerks  at  the  gates  of  the  different 
towns  to  collect  these  duties.  Such  a  new  and  singu- 
lar impost  troubled  the  vast  empii^e  of  Russia.  Both 
leligioB  and  manners  were  thought  in  danger.  Com- 
plaints were  heard  from  all  parts ;  they  even  went  so 
lar  as  to  write  libels  against  the  sovereign )  but  he  was 
inflexible,  and  at  that  time  powerfuU.  £v4rn  the-  fatal 
seenes  of  St  Bartholomew  were  renewed  against  these 
unfortunate  beards,  and  the  most  unlawful  violences 
%ere  poblicly  exercised.  The  razor  and  scissars  were 
everywhere  made  use  of.  A  great  number,  to  avoid 
these  cruel  extremities,  obeyed  with  reluctant  sighs. 
Some  of  them  carefully  preserved  the  sad  trimmings 
ofUhiU.  chins  ',  and,  in.  order  to.be  never  separated  from 
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these  dear  locks,  ordered  that  they  should  be  placed    Btard. 
with  them  in  their  coffins.  '■     v     ■' 

Example^,  more  powerful  than  authority,  produced 
in  Spain,  what  it  had  not  been  able  to  bring  about  in 
Bussia  without  great  difficulty.  Philip  V.  ascended 
the  throne  with  a  shaved  chin.  The  copitiers  imitated 
the  prince,  and  the  people,  in  turn,  the  courtiers. 
However,  though  this  revolution  was  brought  about 
without  violence  and  by  degrees,  it  caused  much  lap 
mentation  and  murmuring  \  the  gravity  of  the  Spaniards 
lost  by  the  change*  The  favourite  customs  of  a  nation 
can  never  be  altered  without  incurring  displeasure. 
They  have  this  old  saying  in  Spain :  Desde  que  no  hay 
barba^  no  hay  mas  alma,  *'  Since  we  have  lost  our 
beards,  we  have  lost  our  souls.^' 

Among  the  European  nations  that  have  been  most 
curious  in  beards  and  whiskers,  we  must  distinguish 
Spain.  This  grave  romantic  nation  has  always  regard- 
ed the  beard  as  the  ornament  which  should  be  most 
prized }  and  the  Spaniards  have  often  made  the  loss  of 
honour  consist  in  that  of  their  whiskers.  The  Portu* 
guese,  whose  national  character  is  much  the  same,  are 
not  the  least  behind  them  in  that  respect.  In  the  reign 
of  Catherine  queen  of  Portugal,  the  brave  John  de 
Castro  had  just  taken  in  India  the  castle  of  Din :  vie* 
torions,  but  in  want  of  every  thing,  he  found  himself 
obliged  to  ask  the  inhabitants  of  Goa  to  lend  him  a 
thousand  pistoles  for  the  maintenance  of  his  fleet ',  and, 
as  a  security  for  that  sum,  he  sent  them  one  of  his 
whiskers,  telling  them,  ^*  All  the  gold  in  the  world 
cannot  equal  the  value  of  this  natural  ornament  of  my 
valour ;  and  I  deposit  it  in  your  hands  as  a  security 
for  the  money. ^^  The  whole  town  was  penetrated 
with  his  heroism,  and  every  one  interested  himself  a- 
bout  this  invaluable  whisker:  even  the  women  were 
desirous  to  give  marks  of  their  zeal  for  so  brave  a  man : 
several  sold  their  bracelets  to  increase  the  sum  asked 
for  'f  and  the  inhabitants  of  Goa  sent  him  immediately 
both  the  money  and  his  whisker.  A  number  of  other 
examples  of  this  kind  might  be  produced,  which  do 
as  much  honour  to  whiskers  as  to  toe  good  faith  of  those 
days. 

In  Louis  XIII. ^s  reign,  whiskers  attained  the  hiehest 
degree  of  favour,  at  the  expence  of  the  expiring 
beards.  In  those  days  of  gallantry,  not  yet  empoison- 
ed by  wit,  they  became  the  favourite  occupation  of 
lovers.  A  fine  black  whisker,  elegantly  turned  up, 
was  a  very  powerful  mark  of  dignity  with  the  fair  sex. 
Whiskers  were  still  in  fashion  in  the  beginning  of 
Louis  XIV.'s  r^gn.  This  king,  and  all  the  great 
men  of  his  reign,  took  a  pride  in  wearing  them.  They 
were  the  ornament  of  Turenne,  Conde,  Colbert,  Cor- 
neille,  Moliere,  &c.  It  was  then  no  uncommon  thing 
for  a  favourite  lover  to  have  his  whiskers  turned  up, 
combed,  and  pomatumed,  by  his  mistress;  and,  for 
this  purpose,  a  man  of  fashion  took  care  to  be  always 
provided,  with  every  little  necessary  article,  especially 
whisker^waxi  It  was  highly  flatteriuff  to  a  lady  to  have 
it  in  her  power  to  praise  the  beauty  of  her  lovers^s  whis- 
kers :  which,  far  firom  being  disgusting,  gave  his  per- 
son an  air  of  vivacity  :  several  even  thought  them  an 
incitement  to  love.  It  seems  the  levity  of  the  French 
made  them  undergo  several  changes  both  in  form  and 
name  j  there,  were  Spanish^  Turkish,  guard'dagger^  Sfc»  . 

whiskers  4  ^ 
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Benrd.     t\-biskers ;  in  short,  royal  ones,  which  were   the  last 
— v— '  worn  \  their  smaliness  proclaimed  their  approaching  fall. 

Consecration  of  the  Beabd  was  a  ceremony  among 
the  Roman  youth,  who,  when  they  were  shaved  the  first 
time,  kept  a  day  of  rejoicing,  and  were  particularly 
careful  to  put  the  h^ir  of  their  beard  into  a  silver  or  gold 
box,  and  make  an  oflering  of  it  to  some  god,  particular- 
ly to  Jupiter  Capitolinus,  as  was  done  by  Nero,  accord- 
ing to  Suetonius. 

Kissing  the  Beard.  The  Turkish  wives  kiss  their 
hushands  beards,  and  children  their  fathers,  as  oflen  as 
they  come  to  salute  them.  The  men  kiss  ooeanother^s 
beards  reciprocally  on  both  sides,  when  they  salute  in 
the  streets,  or  come  off  from  any  journey* 

T/i€  Fashion  of  the  Beaed  has  varied  in  different 
ages  and  countries  j  some  cultivating  and  entertaining 
one  part  of  it,  some  another.  Thus  the  Hebrews  wear 
a  beard  on  their  chin  ^  but  not  on  the  upper  lip  or 
cheeks.  Moses  forbids  them  to  cut  off  entirely  the 
angle  or  extremity  of  their  beard  ^  that  is,  to  manage 
It  ftfter  the  E^yption  fashion,  who  left  only  a  little  tuft 
of  beard  at  the  extremity  of  their  chin  ^  whereas  the 
Jews  to  this  day  suffer  a  little  fillet  of  hair  to  grow 
from  the  lower  end  of  their  ears  to  their  chins,  where, 
as  well  as  on  their  lower  lips,  their  beards  are  in  a  pretty 
long  bunch.  The  Jews,  in  time  of  mourning,  neglect- 
ed to  trim  their'  beards,  that  is,  to  cot  off  what  grew 
superfluous  on  the  upper  lips  and  cheeks.  In  time  of 
grief  and  great  affliction  they  also  plucked  off  the  hair 
of  their  beards. 

Anointing  the  Beard  with  unguents  was  an  ancient 
•  practice  both  among  the  Jews  and  Romans,  and  still 
continues  in  use  among  the  Turks  j  where  one  of  the 
principal  ceremonies  observed  in  serious  visits  is  to 
thr6w  sweet-scented  water  on  the  beard  of  the  visi- 
tant, and  to  perfume  it  aftei^ wards  with  aloes- wood, 
Svhich  sticks  to  this  moisture,  and  gives  it  an  agreeable 
smell,  &c.  In  middle-age  writers  we  meet  with  ai/- 
leniare  barbam^  used  for  stroking  and  combing  it,  to 
render  it  soft  and  flexible.  The  Tbrks,  when  they 
comb  their  beards,  hold  a  handkerchief  on  their  khees, 
and  gather  very  carefully  the  hairs  that  fall  j  and  when 
they  have  got  together  a  certain  ^antity,  tbey  fold 
them  up  in  paper,  and  carry  them  to  the  place  where 
they  bury  the  dead. 

nEARD  of  a  Cornet^  the  rays  which  the  comet  emits 
towards  that  ^art  of  the  heaven  to  which  its  proper  mo- 
tion seems  to  direct  it ;  in  which  the  beard  of  a  comet 
is  distinguished  from  the  tail,  which  is  understood  of 
the  rays  emitted  towards  that  part  from  whence  its  mo- 
tion seems  to  carry  it. 

Beard  of  a  Horse^  that  ^art  nndemeath  the  lower 
mandible  on  the  outside  and  above  the  chin,  which  bears 
the  curb.  It  is  also  called  the  chuck.  It  should  have 
but  little  flesh  upon  it,  without  any  chops,  hardness, 
or  swellings  and  be  neither  too  high  raised  nor  too  flat, 
but  such  as  the  curb  may  rest  in  its  right  place. 

Beard  of  a  Muscle^  Oyster^  or  the  like,  denotes  an 
assemblage  of  threads  or  hairs, -by  which  these  animals 
fasten  themselves  to  stones.  The  hairs  of  this  beard 
terminate  in  a 'flat  spongy  substance,  which  being  ap- 
plied to  the  surface  of  a  stone,  sticks  thereto,  like  the 
wet  leather  used  by  boys. 

BxA&DS,  in  the  history  of  insects,  are  two  smalli 
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oblong,  fleshy  bodies,  placed  just  above  the  trunk,  as    Bciri 
in  the  gnats,  and  in  the  moths  and  butterflies.  | 

BEARDEDt  denotes  a  person  or  thing  with  a  beard,  •^'wj. 
OT  some  resemblance  thereof.  The  faces  on  ancient 
Greek  and  Roman  medals  are  generally  bearded.  Some 
are  denominated  pogonati^  as  having  long  beards,  e.  g. 
the  Parthian  kings.  Others  have  only  a  lanugo  about 
the  chin,  as  the  Seleucid  family.  Adrian  was  the  first 
of  the  Roman  emperors  who  nourished  bis  beard  \ 
hence  all  imperial  medals  before  him  are  beardleiS} 
after  him,  bearded. 

Bearded  JFomen  have  been  all  observed  to  want  the 
menstrual  discharge  ^  and  several  instances  are  given 
by  Hippocrates,  and  other  physicians,  of  grown  women, 
especially  widows,  in  whom  the  menses  coming  to  stop, 
beards  appeared,  Eusebius  Nierembergius  mentions  a 
woman  who  had  a  heard  reaching  to  her  navel. 

Of  women  remarkably  bearded  we  have  several  in- 
stances. In  the  cabinet  of  curiosities  of  Stutgard  in 
Germany,  there  is  the  portrait  of  a  woman  called  Bartei 
Graetje^  whose  chin  is  covered  with  a  very  large  beard. 
She  was  drawn  in  1587,  at  which  time  she  was  bot 
25  years  of  age.  There  is  likewise  in  the  same  cabi- 
net another  portrait  of  her  when  she  was  more  advan- 
ced in  life,  but  likewise  with  a  heard.»-Jt  is  said,  that 
the  duke  of  Saxony  had  the  portrait  of  a  poor  Swiss 
woman  taken,  remarkable  for  her  lofig  busby  beard) 
and  those  who  were  at  the  carnival  at  Venice  in  1726, 
saw  a  female  dancer  astonish  the  spectators'not  more  by 
her  talents  than  by  her  chin  covered  with  a  black  bushy 
beard.— -Charles  JQI.  had  in  bis  army  a  female  grena- 
dier :  it  was  neither  courage  nor  a  beard  that  she  want- 
ed to  be  1^  man.  She  was  taken  at  the  battle  of  Pal- 
Cowa,  and  carried  to  Petersburg,  where  she  was  pre- 
sented to  the  C^ar  in  1724:  her  beard  measured  a 
yard  and  a  half.  We  read  in  the  Tr^vonx  Dictionary, 
that  there  was  a  woman  seen  at  Paris,  who  bad  not 
only  a  bushy  beard  on  her  face,  but  her  body  likewise 
covered  all  over  with  hair.  Among  a  number  of  other 
examples  of  this  natbre,  that  of  Margaret,  tbe  go- 
verness of  the  Netherlands,  is  very  rema'rkable.  She 
had  a  very  long  stiff  beard,  which  she  prided  bertdf 
on  \  and  being  persuaded  that  it  contributed  to  give  her 
an  air  of  majesty,  she  took  care  not  to  lose  a  hair  of  it. 
This  Margaret  was  a  very  great  woman.— It  is  said, 
that  the  Lombard  women,  when  they  were  at  war,  made 
themselves  beards  with  the  hair  of  their  beads,  which 
they  ingeniously  arranged  on  their  cheeks,  in  order  that 
the  enemy,  deceived  by  the  likeness,  might  take  them 
for  men.  It  is  asserted,  after  Suidas,  that  in  a  similar 
case  the  Athenian  women  did  as  much.  These  women 
were  more  men  than  our  Jemmy  Jessamy  countrymen.— 
About  a  century  ago,  the  French  ladies  adopted  the 
mode  of  dressing  their  hair  in  such  a  manner  diat  curls 
hung  down  their  cheeks  as  far  as  their  boaom.  These 
curls  went  by  the  name  oi  whiskers.  This  custom  un- 
doubtedly was  not  invented  after  the  example  of  the 
Lombard  women,  to  fright  the  men.  Neither  is  it  with 
intention  to  carry  on  a  very  bloody  war,  that  in  our 
time  they  have  a&cted  to  bring  forward  tbe'  faair  of  the 
temple  on  the  cheeks. 

BEARERS,  in  Heraldry.    See  SoPtORTE&s. 

BEARING,  in  Navigation^  «n  sctch  of  tbe  horiteo 
intercepted  between  the  nearest  meridian  and  any  di- 
stinct 
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nng  itiiict  object,  either  discovered  hy  the  «ye,  or  resulting 
from  the  finical  proportion  ;  as  in  the  fii^t  case,  at 
4  P.  M.  Cape  Spado,  in  the  isle  of  Candia,  bore  S.  by 
\V,  by  the  compass.  In  the  second,  the  longitudes  and 
latitudes  of  any  two  places  being  given,  and  consequent- 
ly the  difTerence  of  latitude  and  longitude  between  them, 
the  bearing  from  one  to  the  other  is  discovered  hy  the 
following  analogy  : 

As  the  meridional  difference  of  latitude 
Is  to  the  difference  of  longitude  ^ 
So  is  the  radius 
To  the  tangent  bearing. 

Bearing  is  also  the  situation  of  any  distant  object, 
estimated  froni  some  part  of  the  ship  according  to  her 
position.  In  this  sense,  an  object  so  discovered  must 
be  eith.er  ahead,  astern,  abreast  on  the  bow,  or  on  the 
quarter.  These  bearings,  therefore,  which  may  be 
called  mechanical^  are  on  the  beam,  before  the  bpam,^ 
abaft  the  beam,  on  the  bow,  on  the  quarter,  ahead,  or 
astern.  If  the  ship  sails  with  a  side-wind,  it  alters; 
the  names  of  such  bearings  in  some  measure,  since  a 
distant  object  on  the  beam  is  then  said  to  be  to  leeward 
or  to  windward}  on  the  lee-quarter  or  bow,  and  on 
the  weather-quarter  or  bow. 

Bearing,  in  the  sea-languaee.  Whfn  a  ship  sails 
towards  the  shore,  before  the  wind,  she  is  said  to  bear 
in  with  the  lan,d  or  harbour.  To  let  the  ship  sail  more 
before  the  wind,  is  to  bear  up.  To  put  her  right  be- 
fore the  wind,  is  to  bear  round  A  ship  that  keeps  off 
from  the  land,  is  said  to  bear  of.  Whei^  a  ship  that 
was  to  windward  comes  under  a  sl^ip^s  stem,  and  so 
gives  her  the  wind^  she  is  sai^  to  bear  und,er  her  lee,  &c. 
There  is  Rnojther  sense  of  this  word^  ii^  refere^ice  to  the 
burden  of  a  ship  \  for  th^y,  say  a  ship  bears,  when  having 
tOQ  slender  or  lean  a  quarter,  she  will  sink  too  deep  into 
the  water  with  an  overli^ht  freight,  and  thereby  caq 
carry  but  a  small  quantity  of  goods. 

Bearings,  in  Heraldry,  a  term  used  to  express  a 
coat  of  arms,  or  the  figures  of  armories  by  which  the 
Do(>ility  aqd  gentry  are  distinguished  from,  the  vulgar 
and  from  one  another.     See  Heraldry. 

Bejbzno  Claws,  annoiig  cock- fighters,  denote  the 
foremost  toes,  00  whi^h  the  bird  goes }  an^  if  they  be 
hurt  or  gravelled,  he  cannot  fight. 

Bearjsq  of  a  Stag,  is  used  in  respect  of  the  state  of 
his  head  or  the  croches  which  he  bears  on  his  horns. 
If  you  be  asked  what  a  stag  bears,  you  are  only  to  rec- 
kon the  croches,  aqd  never  to  express  an  odd  number ; 
aSy  if  hf  have  four  croches  pn  his  near  horn  and  five  on 
his  far^  you  must  say  he  hears  ten  ^  a  false  right  on  his 
near  horn :   if  hut  four  on  the  near  horn  and  six  on  the 
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har  horn,  you  must  say  he  bears  twelve  ;  a  double  fals^ 
right  on  the  near  horn. 

BP2ARN,  a  late  province  of  France,  bounded  on  the 
east  by  Bigqrre,  on  the  south  by  the  mountains  of  Ar- 
ragon,  on  the  west  by  Sotile  and  part  of  Navarre,^  and 
on  the  north  hy  Gascony  and  Armagnac.  It  lies  at  the 
foot  of  the  Pyrenean  mountains,  being  about  16  leagues 
in  length  and  12  in  breadth.  It  is  in  general  a  bar- 
ren country  *,  yet  the  plains  yield  conMiderable  quanti- 
ties of  flax,  and  a  good  quantity  of  Indian  corn  called 
m^illoc.  The  mountains  are  rich  in  mines  of  iron,  cop- 
per, and  lead  ^  some  of  them  also  are  covered  with 
irioeS)  and  others  with  pine  trees  }  and  they  give  rise  ttt 


several  mineral  springs,  and  two  considerable  rivers,  the 
one  called  the  Gave  of  Oleron,  and  the  other  the  Gave 
of  Beam.  Some  wine  is  exported  from  this  country  i 
and  the  Spaniards  buy  up  great  numbers  of  the  horses 
and  cattle,  together  with  most  of  their  linen,  of  which 
there  is  a  considerable  manufactory.  The  principal 
places  are  Pau,  Lescar,  Ortez,  Novarreins,  Sallies,  and 
Oleron.  This  province,  with  Basques,  forms  the  de- 
partment of  the  Lower  Pyrenees. 

BEAST^  in  a  general  sense,  an  appellation  given 
to  all  four-footed  animals,  fit  either  for  food,  labour,  or 
sport. 

Beasts  of  Burden,  in  a  commercial  sense,  all  four« 
footed  animals  which  serve  to  carry  merchandises  on 
their  backs.   The  beasts  generally  used  for  this  purpose 
are,  elephants,  dromedaries,  camels,  horses,  muleSy  asses^ . 
and  the  sheep  of  Mexico  and  Peru. 

Beasts  of  the  Chase  are  five,  Tiz.  the  buck,  the  iot^^ 
the  fox,  the  roe,  and  the  marten. 

Beasts  and  Fowls  of  the  f^arren^  are  the  hare,  th^ 
coney,  the  pheasant,  and  partridge. 

Beasts  of  the,  Forest^  are  the  hart,  hind,  hare,  boar, 
and  wolf. 

Beast,  among  gamesters,  a  game  at  cards,  played  in 
this  manner  :  The  best  cards  are  the  king,  queen,  &c» 
whereof  they  make  three  heaps,  the  king,  the  play,  an^ 
troilet.  Three,  four,  or  five,  may  play  j  and  to  every 
one  is  dealt  five  cards.  However,  before  the  play  be- 
gins, every  one  stakes  to  the  three  heaps.  He  that  win^ 
most  tricks,  takes  up  the  heap  called  thepAiy;  be  that 
hath  the  king  takes  up  the  heap  so  called  \  and  h^  that 
hath,  three  of  any  sort,  that  is,  three  fours,  three  fives, 
three  sixes,  &c.  takes  up  the  troilet  heap. 

BEAT,  in  a  general  signification,  signifies  to  chas-- 
tise,  strike,  knock,  or  vanquish. . 

This  word  has  several  other  significations  In  the  ma-  - 
nufactures,  and  in  tlie  arts  and  trades.  Sometimes  it- 
signifies  to  forge  and  hammer^  in  whieh  sense  smiths- 
and  farriers  say,  to  beat  iron, .  Sometimes  it  means  to^ 
pound,  to  reduce  Into  powder :  thus  we  day,  to  bea.i 
drugs,  to  beat  pepper^  iojbeat  spices ;.  that  is  to  say,  to  - 
pulverise  them. 

Beat,  in  fencing  denotes  a  blow  or  sti^oke  given  - 
with  the  s^ord.     There  are  two  kinds  of  beats  j  the 
first  performed  with  the  foible  of  a  man's  sword  on  the 
foible  of  his  adversary's,  which  in  tlie  schools  is  com- 
monUr  called  &ifer/V,  from  the  IVencl^  batre,  and  10- 
chiefly  used  in  a>  pursuit,  to  make  an  open  upon  the  - 
adversary.     The  second  and  best  kind  of  beat,  is  per-  • 
formed  with  the  fort  of  a  man's  sword  upon  the  foible 
of  his  adversary's,  not  with  a  spring,  as  in  binding, « 
but  with  a  jerk  or  dry  beat;  and  is  therefore  most  pro-  - 
per  for  the  parades  without  or  within  the  sword,  be- 
cause of  the  rebound  a  man's  sword  has  thereby  from  - 
his  adversary's,  whereby  be  procures  to  himself  the  bet- 
ter and  surer  opportunity  of  risposting. 

Beat,  in  the  manege.     A  horse  is  said  to  beat  the 
dtist,  when  at  each  stioke  or  motion  he  does  not  tak^  • 
in  ground  ox  way  enough  with  his  fore-legs.     He  is  . 
more  particularly  said  to  beat  the  dust  Sii  terra  i  terra^.^ 
when  he   does    not   take  1n  ground  enough    with   his 
shoulders,  making  his  strokes  or  motions  too  short,  as 
if  he  made  them  all  in  one  place.    He  beats  the  dust  at ' 
curvets^  when  he  does  them  too  precipitately  and  too 
low.     He  beats  upon  a  walk^  when  lie  walks*  too  short, 
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and  thas  rids  bot  little  groand,  whether  it  be  in  straight 
lines,  rounds,  or  passings. 

Beat  ofDrum^  in  the  military  art,  is  to  give  notice 
bj  beat  of  drum  of  a  sadden  danger  \  or,  that  scattered 
soldiers  may  repair  to  their  arms  and  quarters,  is  to 
beat  an  alarm,  or  to  arms.  Also  to  signify,  by  different 
manners  of  sounding  a  drum,  that  the  soldiers  are  to 
fall  on  the  enemy  \  to  retreat  before,  in,  or  after,  an  at- 
tack 'y  to  move  or  march  from  one  place  te  another  %  to^ 
permit  the  soldiers  to  come  out  of  their  quarters  at 
break  of  day  \  to  order  to  repair  to  their  colours,  &c« 
is  to  beat  a  charge,  a  retreat,  a  march,  &c. 
Beat,  in  clock-making.  Bee  Beats. 
Beat,  St^  a  town  of  France,  in  the  department  of 
Upper  Garonne,  at  the  confluence  of  the  Garonne  and  the 
Pique.  It  is  seated  between  two  mountains  which  are 
close  to  the  town  on  each  side.  The  houses  are  chiefly 
built  with  marble.     tV.  Long.  i.  6.  N.  Lat.  42.  50. 

BEATER  is  applied,  in  matters  of  commerce,  to 
dive^  sorts  of  workmen,  whose  business  is  to  hammer 
or  flatten  certain  matters,  particularly  metals. 

Goid'BsATEBSf  are  artisans,  who,  by  beating  gold 
and  silver  with  a  hammer  on  a  marble  in  moulds  of  vel- 
lum and  bullocks  guts,  reduce  them  to  thin  leaves  fit 
for  gilding  or  silvering  of  copper,  iron,  steel,  wood, 
&c.  Gold-beaters  diSiir  from  flatters  of  gold  or  silvery 
as  the  former  bring  their  metal  into  leaves  by  the  ham- 
mer, whereas  the  latter  only  flatten  it  by  pressing  it 
through  a  mill  preparatory  to  beating. 

There  are  also  Tin^BsATERS  employed  in  the  look* 
ing-glass  trade,  whose  business  is  to  beat  tin  on  large 
blocks  of  marble  till  it  be  reduced  to  thin  leaves  fit  to 
be  applied  with  quicksilver  behind  looking-glasses.  See 
Foliating,  GoLD-Beattng. 

BEATIFICATION,  an  act  by  which  the  pope 
declares  a  person  beatified  or  blessed  after  his  death. 
It  is  the  first  step  towards  canonization,  or  raising  any 
one  to  the  honour  and  dignity  of  a  saint.  No  person 
can  be  beatified  till  50  years  after  his  or  her  death. 
All  certificates  or  attestations  of  virtues  and  miracles, 
the  necessary  qualifications  for  oalntship,  are  examined 
by  the  congregation  of  rites.  This  examination  often 
continues  for  several  years  \  after  which  his  holiness  de- 
crees the  beatification*  The  corps  and  relics  of  the 
future. saint  are  from  henceforth  exposed  to  the  vene- 
ration of  all  good  Christians ;  his  images  are  crowned 
with  ray«,  and  a  particular  office  is  set  apart  for  him ; 
but  his  body  and  relics  are  not  calried  in  procession : 
indulgences  likewise,  and  remission  of  sins,  are  granted ^ 
on  the  day  of  his  beatification  j  which  though  not  so 
pompous  as  that  of  canonization,  is  however  very  splen- 
did. 

BEATING,  or  Pulsation,  in  Medictne^  the  reci- 
procal agitation  or  palpitation  of  the  heart  or  pulse. 

Beatihq  Flax  or  Hemp^  is  an  operation  in  the  dress- 
ing of  these  matters,  contrived  to  render  them  more 
soft  and  pliant.  When  hemp  has  been  swingled  a  se- 
cond time,  and  the  hurds  laid  by,  they  take  the  strikes, 
and  dividing  them  into  dozens  and  half  dozens,  make 
them  up  into  large  thick  rolls,  which  being  broached 
on  long  strikes,  are  Set  in  the  chimney  corner  to  dry  } 
after  which  they  lay  them  in  a  round  trough  made  for 
the  purpose,  and  there  with  beetles  Jbeat  them  well  till 
they  handle  both  without  and  within  as  pliant  as  pos- 
lible,  without  any  hardness  or  roughness  to  be  felt  j 


that  done,  they  take  them  from  the  troogli,  open  an^  Bc«(jijL 
divide  the  strikes  at  before;  and  if  any  be  found  not 
sufficiently  beaten,  they  roll  them  up  and  beat  them 
over  as  before. 

Beating  hemp  is  a  punishment  inflicted  on  loose  of 
disorderly  persons. 

Beating,  in  book-binding,  denotes  the  knocking  a 
book  in  quires  on  a  marble  block,  with  a  heavy  broad* 
faced  •  hammer,  after  folding,  and  before  binding  or 
stitching  it.  On  the  bearing  it  properly,  the  elegance 
and  excellence  of  the  binding,  and  the  easy  opening  of 
the  book,  principally  depend. 

Beating,  in  the  paper- works,  signifies  the  beating 
of  paper  on  a  stone  with  a  heavy  hammer,  with  a  large 
smooth  head  and  short  handle,  in  order  to  render  it 
more  smooth  and  uniform,  and  fit  for  writing. 

Beating  the  ff^ind^  was  a  practice  in  use  in  the  an- 
cient method  of  trial  by  combat.  If  either  of  the  com- 
batants did  not  appear  in  the  field  at  the  time  appoint- 
ed, the  other  was  to  beat  the  wind,  or  make  so  many 
flourishes  with  his  weapon  ;  by  which  he  was  entitled 
to  alf  the  advantages  of  a  conqueror. 

Beating  the  Hands  or  Feet^  by  way  of  praise  or  ap- 
probation.    See  Applause. 

Beating  Ttme^  in  Music^  a  method  of  measuring 
and  marking  the  time  for  performers  in  concerjt,  by  a 
motion  of  the  hand  and  foot  up  or  down  successively 
and  in  equal  times*  Knowing  the  true  time  of  a  crot- 
chety and  supposing  the  measure  actually  subdivided 
into  four  crotchets,  and  the  half  measure  Into  two,  - 
the  hand  or  foot  being  up,  if  we  put  it  down  with  the 
very  beginning  of  the  first  note  or  crotchet,  and  then 
raise  it  with  the  third,  and  then  down  with  the  begin- 
ning of  the  next  measure  j  this  is  called  heating  the 
time  ;  and,  by  practice,  a  habit  is  acquired  of  making 
this  itiotion  very  equal.  Each  down  and  up  is  some*^ 
times  called  a  tiftie  or  measure.  The  general  rule  is 
to  contrive  the  division  of  the  measure  so,  that  every 
down  and  up  of  the  beating  shall  end  with  a  particular 
note,  on  whicb  very  much  depends  the  distinctness, 
and,  as  It  were,  the  sense  of  the  melody.  Hence  the 
beginning  of  every  time  or  beating  in  the  measure  U 
reckoned  the  accented  part  thereof. 

Beating  time  is  denoted,  in  the  Italian  music,  by 
the  term  ^battuta^  which  is  usually  put  after  what  they 
tall  recitativOf  where  little  or  no  time  is  observed,  to 
denote,  that  here  they  are  to  begin  again  to  mark  or 
beat  the  time  exactly. 

The  Romans  aimed  at  sdmewhat  of  harmony  in  the 
strokes  of  their  oars;  and  had  an  officer  called /wrfif- 
cuius  in  each  galley,  whose  business  was  to  beat  time  to 
the  rowers,  sometimes  by  a  pole  or  mallet,  and  some- 
times by  his  voice  alone. 

The  ancients  marked  the  rhime  in  their  musical  com- 
positions :  but  to  make  it  more  observable  in  the  prac- 
tice, they  beat  the  measure  or  time,  and  this  in  diflfer- 
•nt  manners.  The  most  usual  consisted  in  a  motion 
of  the  foot,  which  was  raised  from,  and  struck  alter- 
nately against,  the  ground,  according  to  the  modern 
method.  *  Doing  this  was  commonly  the  province  of 
the  master  of  the  music,  who  wa%  thence  called  fun^t- 
^f  and  lu^mtt  because  placed  in  the  middle  of  the 
choir  of  muscians,  and  in  an  elevated  situation,  to  be 
seen  and  heard  more  easily  by  the  whole  company. 
These  beaters   of   measure  were    also   called  by  the 
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img  CSreeks  wAtUmut  and  vvlrf^M,  because  of  die  noise  of 
I  their  feet  \  and  rvrltM^itf,  becaa9e  of  the  uniformity  or 
monotonj  of  the  rhythm.  The  Latins  denominated 
them  pedarU^  podant\  and  pedumlarii.  To  make  the 
beats  or  strokes  more  audible,  their  feet  were  generaU 
ly  shod  with  a  sort  of  sandals  either  of  wood  or  iron, 
oalled  by  the  Greeks  n^mnfy^^  u^^vwrnX^  c^flvmjl^y 
and  by  the  Latins  peddctUa^  scabeiia^  or  scabMtf  be- 
eause  like  to  little  stools  or  footstools.  Sometimes  they 
beat  upon  sonorous  footstools,  with  the  foot  shod  with 
a  wooden  or  iron  sole.  They  beat  the  measure  not 
only  with  the  foot,  but  also  with  the  right  hand,  all 
the  fingers  whereof  they  joined  together,  to  strike  into 
the  hollow  of  the  left.  He  who  thus  marked  the 
rhythm,  was  called  putnuductor.  The  ancients  also 
beat  time  or  measure  with  shells,  as  oyster  shells  and 
bones  of  animals,  which  they  struck  against  one  ano- 
ther, much  as  the  moderns  now  use  castanets,  and  the 
like  instruments.  Thisihe  Greeks  called  k^i^iCmAmiQuv, 
aa  is  noted  by  Hesychins.  The  scholiast  on  Aristo** 
phanes  speaks  much  to  the  same  purpose.  Other  noisy 
instruments,  as  drums,  cymbals,  citterns,  &c.  were 
also  used  on  the  same  occasion.  They  beat  the  mea* 
snre  ffenerallj  in  two  equal  or  unequal  times  ;  at  least 
this  holds  of  the  usual  rhythm  of  a  piece  of  music, 
marked  either  by  the  noise  of  sandab,  or  the  slapping 
of  the  hands.  But  the  other  rhythmic  instruments  last- 
mentioned,  and  which  were  used  principally  to  excite 
and  animate  the  dancers,  marked  the  cadence  after 
another  manner ;  that  is,  the  number  of  their  percus- 
•ions  equalled,  or  even  sometimes  surpassed,  that  of 
the  different  sounds  which  composed  the  air  or  song 
played. 

Beating,  with  hunters,  a  term  used  of  a  stag, 
which  runs  first  one  way  and  then  another.  He  is 
then  said  to  beat  up  and  down.'— 'The  noise  made  by  co- 
nies in  rutting  time  is  also  called  beattjig  or  tapping. 

.  Beating,  in  Navigation^  the  operation  of  making  a 
progress  at  sea  against  the  direction  of  the  wind,  in  a 
zig-zag  line  or  traverse,  like  that  in  which  we  ascend  a 
steep  bill.     See  Tacking. 

BEATITUDE  imporU  the  supreme  good,  or  the 
highest  degree  of  happiness  human  nature  is  suceptible 
of;  or  the  most  perfect  state  of  a  rational  being,  where- 
in the  soul  has  attained  to  the  utmost  excellency  and 
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to  the  same  with  what  we  otherwise  call  blessedness  and 
sovereign  felicity ;  by  the  Greeks,  hAn^pmi;  and  by 
the  Latins,  summum  bonum\  beatitudo^  and  beatitas. 

Beatitude,  among  divines,  denotes  the  beatific 
vision,  or  the  fruition  of  God  in  a  future  life  to  all 
eternity. 

Beatitude  is  also  used  in  speaking  of  the  theses  con- 
tained in  Christ*8  sermon  on  the  mount,  whereby  he  pro- 
nounces blessed  the  poor  in  spirit,  those  that  mourn,  the 
meek,  &c. 

BEATON,  David,  archbishop  of  St  Andrew\  and 
a  cardinal  of  Rome,  in  the  early  part  of  the  i6th  cen- 
tury, was  bom  in  1494.  Pope  Paul  UL  raised  biro 
to  the  degree  of  a  cardinal  in  December  1538;  and 
being  employed  by  James  V.  in  negociating  hir  mar- 
riage with  the  court  of  France,  he  was  there  conse- 
crated bishop  of  Mirepoix.  Soon  after  his  instalment 
as  archbishop  of  St  Andrew's,  he  promoted  a  furious 
persecution  of  the  reformers  [a  Scotland  >   when   the 
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king's  death  put  a  stopi  for  a  time,  to  his  arbitrary 
proceedings,  he  being  then  excluded  from  affairs  of 
government,  and  confined.  He  raised,  however,  so 
strong  a  party,  that,  upon  tbe  coronation  of  the  young 
Queen  Mary,  he  was  admitted  of  the  council,  made 
chancellor;  and  procured  commission  as  legate  3  latere 
from  the  court  of  Rome.  He  now  began  to  renew  his 
persecution  of  heretics }  and  among  the  rest,  of  the  fa- 
mous Protestant  preacher  Mr  George  Wishart,  whose 
sufferings  at  the  stake  the  cardinal  viewed  from  his 
window  with  apparent  exultation.  It  is  pretended, 
that  Wishart  at  his  death  foretold  the  mnrder  of  Bea- 
ton 'y  which  indeed  happened  shortly  after,  he  being 
assassinated  in  his  chamber.  May  29.  1547.  He  was  a 
haughty  bigotted  churchman,  and  thought  severity  the 
proper  method  of  suppressing  heresy  ^  be  had  great  ta- 
lents, and  great  vices.    See  Scotland. 

BEATORUM  insula,  in  Ancient  Geography^  seveit 
days  journey  to  the  west  of  Thebse,  a  district  of  the 
Nomos  OasiCes  \  called  an  island^  because  surround- 
ed with  sand,  like  an  island  in  the  sea,  (Ulpian)  \  yet 
abounding  in  all  the  necessaries  of  life,  though  encom- 
passed with  vast  sandy  deserts,  (Strabo)  ;  which  some 
suppose  to  be  a  third  Oasis,  in  the  Regie  Ammoniaca; 
and  the  site  of  the  temple  of  Ammon  answers  to  the 
above  description, .  as  appears  from  the  writers  on  A- 
lezander^s  expedition  thither.  It  was  a  place  of  rele- 
gation  or  banishment  for  criminals.     (Ulpian). 

BEATTIE,  James,  an  eminent  Scottish  poet  and 
moralist.     See  SupplSmemt. 

BEATS,  in  a  watch  or  clock,  are  the  strokes  made 
by  the  fangs  or  pallets  of  the  spindle  of  the  balance,  or 
of  the  pads  in  a  royal  pendulum.  See  Clock  and 
Watch. 

BE  AUG  AIRE,  a  town  of  France,  in  the  depart- 
ment of  Gard,  on  the  Rhone,  opposite  Tarascon,  with 
which  it  has  a  communication  by  a  bridge  of  boats. 
One  of  the  most  celebrated  fairs  in  Europe  is  annually 
held  here.     E.  Long.  5.  49.  N.  Lat.  43.  39. 

BEAUCE,  a  late  province  of  France,  lying  be- 
tween the  Isle  of  France,  Blasois,  and  Orleannois.  It 
is  so  very  fertile  in  wheat,  that  it  is  called  the  Granary 
of  Paris.  Cbartres  is  the  principal  town.  It  nowforms 
the  department  of  Eure  and  Loire. 

BEAVER,  in  Zoology.    See  Castor,  Mammalia 


Beaver  Skins^  in  commerce.  Of  these,  merchants 
distinguish  three  sorts)  the  new,  the  dry,  and  the 
fat. 

The  new  beaver,  which  is  also  called  tbe  white  bea- 
ver^ or  Muscovy  beaver^  because  it  is  commonly  kept  to 
be  sent  into  Moscovy,  is  that  which  the  savages  catch  in 
their  winter  hunting.  It  is  the  best,  and  the  most  pro- 
per fi)r  making  fine  furs,  because  it  has  lost  none  of  its 
hair  by  shedding. 

The  dry  beaver,  which  is  sometimes  called  lean  bea- 
VfT,  comes  from  the  summer  hunting,  which  is  the  time 
when  these  animals  lose  part  of  their  hair.  Though  this 
sort  of  beaver  be  much  inferior  to  the  former,  yet  it  may 
also  be  employed  in  furs  ;  but  it  is  chiefly  used  in  the 
manufacture  of  hats.  The  French  call  it  summer  cas- ' 
tor^  or  beaver. 

The  fat  beaver  is  that  which  has  contracted  a  cer- 
tain gross  and  oily  humour,  from  the  sweat  which  ex- 
hales from  the  bodies  of  the  savages,  who  wear  it  fur 
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BeaTer  soma  time.  Thoagh  this  wrt  be  better  than  the  iry 
.  0  .  beaver,  yet  it  it  used  oalj  in  the  making  of  bata, 
Beaumarit.  Besides  hats  ao'd  furs,  in  wbieb  the  Uaver's  hair  is 
commonly  nsed,  they  attempted  in  France,  in  the  year 
1699,  ^^  luake  other  manufactures  of  it :  and  accord- 
ingly  they  made  cloths,  flaoaek,  stockings,  &c«  partly 
of  beaTers  hair,  and  partly  of  Segoyia  wool*  TImb 
manufactory,  which  was  set  up  at  Paris,  in  the  suburb 
of  St  Anthony,  succeeded  at  first  pretty  well  ^  and  ac- 
cordiuff  to  the  genius  of  the  French,  the  novelty  of  the 
thing  brought  mto  some  repute  the  stuffs,  stockings^ 
gloves,  and  cloth,  made  of  beavers  hair.  But  they  went 
out  of  fashion  on  a  sudden,  becaose  it  was  found,  by  ex- 
perience, that  they  were  of  a.  very  bad  wear,  and  be« 
sides  that  the  colours  faded  very  much }  when  they  had 
been  wet,  they  became  dry  and  hard,  like  felt,,  which 
occasioned  the  miscarriage  of  the  mnmifACtory  for  that 
time. 

When  the  hair  has  been  cut  off  from  the  beavers 
skins,  to  be  used  in  the  maoufajcturing  of  hnts,  those 
skins  are  still  employed  by  several  workmen }  namely, 
by  the  trunk-makers,  to  cover  trunks  and  boxes  ;  by 
the  shoemakers,  to  pot  into  slippers  j  and  by  tataera, 
to  make  sieves  for  sifting  grain  and  seeds. 

BEAUFORT,  a  town  of  France,  in  the  department 
of  Maine  and  Loire,  with  a  castle,  near  the  river  Au- 
thion.  It  contains  two  parishes,  and  formerly  had  a 
convent  of  Becolets,  and  contained  about  6000  inhabit 
tants  in  181 5.     tV.  Long.  o.  3,  N.  Lat.  47.  a6b 

Beaufort  gives  title  of  duke  iQ  England  to  the  noUe 
family  of  Somerset,  who  are  lineally  descended  £com 
John  of  Gaunt  doke  of  Lancaster,  whose  duchess  re- 
sided in  this  town. 

BEAUf  ORT,  a  strong  town  of  Savoy  in  Italy,  on  the 
river  Oron.     £.  Long.  6.  48.  N.  Lat*  45.  40* 

BEAUGENCY,  a  town  of  France  in  the  dc^rt- 
ment  of  Loire,  seated  on  the  river  Loire*  It  is  famous 
for  its  wines.    E.  Long.  i.  46*  N.  Lat*  47.  48. 

BEAUJEU,  a  town  of  France,  in  the  department 
of  Rhone  and  LiMre,  with  an  old  castle*  It  is  seated 
on  the  river  Ardiei es,  at  the  foot  of  a  mountain,  in 
£«  Long.  4.  40.  N.  Lat.  46^  9. 

BEAUJOLOIS,  a  district  of  France,  now  included 
in  the  department  of  Rhone  and  Loire.  It  is  25  miles 
in  length,  and  20  in  breadth  \  and  Ville  Franche  is  the 
capital  town. 

BEAULIEU,  Sebastian  d£  Poktault  ds,  a 
celebrated  French  engineer,  and  field-marshal  under 
Louis  XTV.  He  published  plans  of  all  the  military 
expeditions  of  his  master,  with  military  lectures  annex- 
ed.    He  died  in  1674. 

BE  AUMARCHAIS,  P.  A.  C  a  French  dramatic 
writer.    See  Supplement. 

BEAUMARIS,  a  nuu-ket  town  of  Anglesey  in 
North  Wales,  which  sends  one  member  to  parliament*. 
W.  Long.  4«  15.  N.  Lat.  53.  25. 

It  18  pleasantly  seated  on  a  low  land  at  the  water^s 
edge  J  is  neat  and  well  built,  and.  contained  15 10  in- 
habitants in  i8xi«  Edward  I.  created  the  place  ;  for 
after  founding  the  castles  of  Caernarvon  and  Conway, 
he  discovered  that  it  was  necessary  to  put  another  curb 
on  the  Welch.  He  therefore  built  a  fortress  here  in 
1295  ;  and  fixed  on  a  marshy  spot,  near  the  chapel  of 
St  Meogan,  such  as  gave  him  opportunity  of  forming 
a  great  fbss  round  the  castle,  and  of  filling  it  with  wa- 
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tar  from  tfe  sea.  He  also  cnt  a  canal;  in  mikt  to 
permit  vessels  to  discharge  their  hiding  beneath 
walls :  and  as  a  proof  of  the  existence  of  sueh  a  con- 
venience^ there  were  within  this  century  iron  Hags  af* 
fixed  to  them,  for  the  purpose  of  mooring  the  ships  or 
boats.  The  marsh  was  in  early  times  of  far  greater 
extent  than  at  present,  and  covered  with  fine  bakoshes. 
The  first  governor  was  Sir  William  Pickmore,  a  Gas- 
coo  knight  appointed  by  Edward  1.  There  were  a 
constable  of  the  castle,  and  a  captain  of  the  town.  The 
first  had  an  annual  fee  of  forty  pounds,  the  hat  of 
twelve  pounds  three  shillings  and  fonrpence  ^  and  the  ■ 
porter  of  the  gate  of  Beaumaris  had  nine  poen4fi  twe 
shillings  and  sixpence.  Twenty-four  soldiers  were  al- 
lowed for  the  guard  of  the  castle  and  town,  at  foniw ' 
pence  a-day  to  each.  The  constable  of  the  castle  woe 
always  captain  of  the  town,  except  in  one  imiaaee: 
in  the  36th  ef  Henry  IV.  Sir  John  Boteler  h^  the 
first  ofioe,  and  Thomas  Norreys  the  other.  The  cas- 
tle was  extremely  burtheosome  to  the  cevntryj  quai^ 
rela  were  frequent  between  the  garrison  and  the  conn- 
try  people.  In  the  time  ef  Henr^  VI.  a  bloody  fray 
happened,  in  which  David  ap  Evan  ap  Hewel  dt 
Llwydiarth,  and  many  others,  were  slain.  Frooi  the 
time  ef  Sir  Rowland  Villeville,  o/ku  Britayne,  reputed 
base  son  of  Henry  VIL  and  constable  of  the  castk^ 
the  garrison  was  withdrawn  till  the  year  1642,  when 
Thomas  Cheadle,  deputy  to  the  earl  of  Dorset,  then 
constable,  pot  into  it  men  and  ammunition.  In  1645^ 
Thomas  Bulkeley,  Esq.  soon  after  created  Lord  Bid- 
keley,  succeeded :  his  son  Coloael  Richard  Bfdkeley, 
and  several  gentlemen  of  the  county,  held  it  for  the 
king  till  June  1646,  when  it  surrendered  on  ho* 
npurable  terms  to  General  Mytton,  who  made  Cap- 
tain Evans  his  deputy-governor.  In  16$^  the  an- 
nual expence  of  the  garrison  was  seventeen  hundred 
and  three  pounds.  Edward  I.  when  he  bnilt  the 
town,  onrrounded  it  with  walls,  made  it  a  corporation, 
and  endowed  it  with  great  privileges,  and  landa  te  a 
considerable  value.  He  removed  the  ancient,  free- 
holders by  exchange  of  property  into  other  counties. 
Heallys,  near  the  town,  was  the  seat  of  Gwerydd  ap 
Rhys  Gech,  one  of  fifteen  tribes,  and  of  his  posterity 
tUl  this  period,  when  Edward  removed  them  to  Boddje 
Wyddan  in  Flintshire,  and  bestowed  their  ancient  pa- 
trimony on  the  corporation.  It  sends  one  member  te 
parliament.  Its  first  representative  was  Maurice  Grif- 
fydd,  who  sat  in  the  seventh  year  of  Edward  VI. 
There  is  very  'good  anchorage  for  ships  in  the  bay 
which  lies  before  the  town,  and  has  seven  fathom  wa- 
ter even  nt  the  lowest  ebb.  Vessels  often  find  security 
here  in  hard  gales.  The  town  has  no  trade  of  any 
kind,  yet  has  ita  custondioQse  for  the  casual  reception 
of  goods.  The  ferry  lies  near  the  town,  and  is  pass* 
able  at  low  water.  It  was  granted  by  charter  to  the 
corporation  in  the  4tb  of  Queen  Elizabeth.  There  ia 
an  order  from  Edward  11.  to  Robert  Power^  chamber- 
lain of  North  Wales,  to  inspect  into  the  sUte  of  the 
boat,  which  was  then  out  of  repair  >  and  ia  case  it  was 
feasible,  to  cause  it  to  be  made  fit  for  use,  at  the  ex- 
pence  of  the  bailiwick :  but  if  the  boat  proved  past 
repair,  a  new  one  was  to  be  built,  and  the  ex  pence  al- 
lowed by  the  king.  It  appeared  that  the  pec^le  of 
Beaumaris  paid  annually  for  the  privilege  of  a  feiry 
thirty  shiUings  into  the  exchequer  >  bnt  hy  this  order 
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vuuis,  >t  seems  that  the  king  was  to  find  the  boat.  After  pas* 
■lonL  sing  the  channel,  the  distance  over  the  sands  to  Aber  in 
CaernarvoQshirey  the  point  the  passenger  generally  makes 
for,  is  four  miles.  The  sands  are  called  TraetA  Telavan^ 
«nd  Wylofaefiy  or  ^^  place  of  weepings  from  the  shrieks 
and  lamentations  of  the  inhabitants  when  it  was  over* 
whelmed  by  the  sea,  in  the  days  of  Helig  ap  Clunog. 
The  church  is  dependant  pn  Llandegvan,  which  is  in 
the  gift  of  Lord  Bulkeley.  The  former  is  called  the 
ehmpel  of  ike  blessed  virgin  ;  yet  in  ancient  writings 
one  aisle  is  called  St  Mary*8  chapel^  and  another  that 
t>f  St  Nicholas, 

BEAUMONT,  Sir  John,  the  elder  brother  of  Mr 
Francis  Beaumont  the  famous  dramatic  poet,  was  bom 
in  the  year  1582,  and  in  1626  bad  the  dignity  of  a  b»^ 
ronet  conferred  upon  him  by  King  Charles  L  In  his 
yooth  he  applied  himself  to  the  Muses  with  good  8nc« 
cess ;  and  wrote,  The  Crown  of  llioms,  a  poem,  in 
eight  books:  a  miscellany,  entitled  Bosworth  Field i 
Translations  from  the  Latin  poets :  and  several  poems 
t>n  religions  and  political  subjects ;  as.  On  the  Festi- 
vals ;  On  the  Blessed  Trinity  \  A  Dialogue  between  the 
World,  a  Pilgrim,  and  Virtue  \  Of  the  miserable  State 
of  Man  J  Of  sickness,  &o«  He  died  in  1628.  His 
poetic  genius  was  celebrated  by  Ben  Johnson,  Michael 
Drayton,  and  others. 

nBAUMONT  and  Flbtchkr^  two  celebrated  English 
slramatic  writers,  who-floorished  in  the  reign  of  James  I. 
and  so  closely  connected  both  as  authors  and  as  friends, 
that  it  has  been  judged  not  improper  to  give  them  under 
one  article* 

Mr  Franeis  Beaumont  was  descended  from  an  an* 
eient  family  of  his  name  at  Grace-dieu  in  Leicester^ 
ahtre,  where  he  was  bom  about  the  year  1585  or  1586, 
in  the  reign  of  Queen  Elizabeth.  His  grandfather, 
JFohn  Beaumont,  was  master  of  the  rolls,  and  his  father 
Francis  Beaumont  one  of  the  judges  of  the  common- 
pleas.  He  was  educated  at  Cambridge,  and  after- 
wards admitted  of  the  Inner  Temple.  It  is  not,  how- 
over,  apparent  that  he  made  any  great  proficiency  in 
the  law,  that  being  a  study  probably  too  dry  and  mi- 
en tertaining  to  be  attended  to  by  a  man  of  his  fertile 
and  sprightly  genius.  And  indeed  we  should  scarcely 
Ve  surprised  to  find  that  he  had  given  no  application  to 
any  study  but  poetry,  nor  attended  on  any  court  but 
that  of  the  Muses :  but,  on  the  contrary,  our  admiration 
night  fix  itself  on  the  opposite  extreme,  and  fill  us  with 
astonishment  at  the  extreme  assiduity  of  his  genius  and 
vapidity  of  his  pen,  when  we  look  back  on  the  volumi- 
ponsness'of  his  works,  and  then  inquire  into  the  time 
allowed  him  for  them ;  works  that  might  well  have 
taken  up  a  long  life  to  have  executed.  For  although, 
out  of  53  plays  which  are  collected  together  as  the  la- 
bours of  these  united  authors,  Mr  Beaumont  was  con- 
cerned in  much  the  greater  part  of  them,  yet  he  did 
not  live  to  complete  his  30tb  year,  the  king  of  terrors 
enmmoning  him  away  in  the  beginning  of  March  161 5, 
on  the  9th  day  of  wliich  be  was  interred  in  the  en- 
trance of  St  Benedict's  chapel  in  Westminster- Abbey. 
There  is  no  inscription  on  his  tomb :  But  there  are  two 
opitaphs  to  his  memory  \  one  by  his  elder  brother  Sir 
John  Beaumont : 


]  B    E    A 

Which  of  ns  two  the  best  precedence  haVe, 
Mine  to  this  wretched  world,  thine  to  the  grave  f 
Thou  should'st  have  foUowM  me  \  but  death,  to  blame, 
Miscounted  years,  and  measorM  age  by  fame. 
80  dearly  hast  thou  bought  thy  precious  lines  j 
Their  praise  grew  swiftly,  so  thy  life  declines. 
Thy  muse,  the  hearer's  queen,  the  reader's  love. 
All  ears,  all  hearts  (but  death's),  could  please  anA 
move.  Bosworth  Field^  p.  164. 


The  other  is  by  Bishop  Corbet.     (^Poems^  p.  68.) 

He  that  bath  such  acuteness  and  such  wit. 
As  would  ask  ten  good  beads  to  husband  it : 
He  that  can  write  so  well,  that  no  man  dare 
Resume  it  for  the  best }  let  him  beware  : 
Beaumont  is  dead  j  by  whose  sole  death  appears^ 
Wit's  a  disease  consumes  men  in  few  years. 


0eaiiinoBt« 


Ca- death,  thy  murderer,  this  revenge  I  take  ( 
I  slight  fajs  terrors,  and  just  question  make^ 


He  left  a  daughter,  Frances  Beaumont,  who  died  in 
Leicestershire  since  the  year  1700.  She  had  in  her 
possession  several  poems  of  her  father's  writing  j  but 
they  were  lost  at  sea  in  her  voyage  from  Ireland,  where 
she  had  lived  for  some  time  in  the  duke  of  Ormond's 
family. 

'  Mr  John  Fletcher  was  not  more  meanly  descended 
than  his  poetical  colleague  ^  his  father,  the  Rev.  Dr 
Fletcher,  having  been  first  made  bishop  of  Bristol,  by 
Qneen  Elizabeth,  and  afterwards  by  thr%ame  monarch, 
in  the  year  15931  ^ntnsli^ted  to  the  rich  see  of  London* 
Our  poet  was  bom  in  1576 ;  and  was,  as  well  as  his 
friend,  educated  at  Cambridge,  where  he  made  a  great 
proficiency  in  his  studies,  and  was  acp onnted  a  very  good 
scholar.  His  natural  vivacity  of  wit,  for  which  he  was 
remarkable,  soon  rendered  him  a  devotee  to  the  muses ; 
and  his  close  attention  to  their  service,  and  fortunate 
connection  with  a  genius  equal  to  bis  own,  soon  raised 
him  to  one  of  the  highest  places  in  the  temple  of  poeti- 
cal fame.  As  he  was  bom  near  ten  years  before  Mr 
Beaumont,  so  did  he  also  survive  him  by  an  equal  num- 
ber of  years  \  the  general  calamity  of  a  plague,  which 
happened  in  the  year  1625,  involved  htm  in  its  great 
destruction,  he  bemg  at  that  time  49  years  of  age. 

During  the  joint  lives  of  these  two  great  poets,  it 
appears  that  they  wrote  nothing  separately,  excepting 
one  little  piece  by  each,  which  seemed  of  too  trivial  a 
nature  for  either  to  require  assistance  in,  viz.  The  Faith- 
ful Shepherd,  a  pastoral,  by  Fletcher }  and  the  Masque 
of  Gray's-Inn  Gentlemen,  by  Beaumont.  Yet  what 
share  each  had  in  the  writing  or  designing  of  the  pieces 
thus  composed  by  them  jointly,  there  is  no  possibility 
of  determining.  It  is  however  generally  allowed,  that 
Fletcher's  peculiar  talent  wis  irtV,  and  Beaumont'S| 
tfaongh  much  the  younger  man,  judgment.  Nay,  so 
extraordinary  was  the  latter  property  in  Mr  Beaumont, 
that  it  is  recorded  of  the  great  Ben  Johnson,  who  seems 
moreover  to  have  had  a  sufficient  degree  of  self-opinion 
of  his  own  abilities,  that  he  constantly,  so  long  as  this 
gentleman  lived,  sebmitted  his  own  writings  to  his 
censure,  and,  as  it  is  thought,  availed  himself  of  his 
judgment  at  least  in  the  correcting,  if  not  even  in  the 
contriving  all  his  plots.  It  is  probable,  therefore,  that 
the  forming  the  plots  and  contriving  the  conduct  of 
the  fiible,  the  writing  of  the  more  serious  and  pathetic 
pavts,  and  lopping  the  redundant  branches  of  Fletcher's 

3  Q  a  wit, 
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Becnmoot  wit,  whose  luxuriance,  we  are  told,  frequently  stood  in 
need  of  castigatioo,  might  be  in  general  Beaumont's 
portion  in  the  work :  while  Fletcher,  whose  conversa- 
tion with  the  beau  monde  (which  indeed  both  of  thorn 
from  their.birtlis  and  stations  in  life  had  been  ever  ac- 
customed to),  added  to  the  volatile  and  lively  turn  he 
possessed,  rendered  him  perfectly  master  of  dialogue  and 
polite  language,  might  execute  the  designs  formed  by 
the  other,  and  raise  the  superstructure  of  those  lively 
and  spirited  scenes  which  Beaumont  had  only  laid  the 
foundation  of}  and  in  this  he  was  so  successful,  that 
though  his  wit  and  raillery  were  extremely  keen  and 
poignant,  yet  they  were  at  the  same  time  so  perfectly 
genteel,  that  they  used  rather  to  please  than  disgust  the 
very  persons  on  whom  they  seemed  to  reflect.  Yet  that 
Fletcher  was  not  entirely  excluded  from  a  share  in  the 
conduct  of  the  drama,  may  be  gathered  from  a  story  re- 
lated by  Winstanley,  viz.  that  our  two  bards  having 
poncerted  the  rough  draught  of  a  tragedy  over  a  bottle 
of  wine  at  a  tavern,  Fletcher  said,  he  would  undertake 
to  ktii  the  king ;  which  words  being  overheard  by  the 
waiter,  who  had  not  happened  to  have  been  witness  to 
the  context  of  their  conversation,  he  lodged  an  informal 
tion  of  treason  against  them.  But  on  their  explanation 
•of  it  only  to  mean  the  destruction  of  a  theatrical  mo- 
narch, their  loyalty  moreover  being  nnqoestioned,  the 
JlSair  ended  in  a  jest. 

On  the  whole,  the  works  of  these  anthers  have  Un- 
doubtedly very  great  merit,  and  some  of  their  pieces  de* 
servedly  stand  on  the  list  of  the  present  ornaments  of  the 
theatre.  The  plots  are  ingenious,  interesting,  and  well 
managed ;  the  characters  strongly  marked  \  and  the  dia- 
logue sprightly  and  natural :  yet  there  is  in  the  latter  a 
coarseness  which  is  not  suitable  to  the  politeness  of  the 
present  age  \  and  a  fondness  of  repartee,  wbich  frequent- 
\f  runs  into  obscenity  \  and  which  we  may  suppose  was 
Uie  vice  of  that  time,  since  even  the  delicate  Shakespeare 
himself  is  not  entirely  free  from  it.  Bat  as  these  an- 
tliors  have  more  of  that  kind  of  wit  than  the  last-men- 
tioned writer,  it  is  not  to  be  wondered  if  their  works 
were  in  the  licentious  reign  of  Charles  II.  preferred  to 
his.  Now,  however,  to  the  honour  of  the  present  taste 
be  it  spoken,  the  tables  are  entirely  turned  \  and  while 
Shakespeare's  immortal  works  are  our  constant  and  daily 
fare,  those  of  Beaumont  and  Fletcher,  though  delicate 
in   their  kind,  are  only  occasionally  served  op  \  and 


ceded  to  the  French  in  1684^  and  taken  tn  1691  hy 
the  English,  who  blew  up  the  castle.   It  is  situated  b^       | 
tween  the  rivers  Maese  and  Sambre,  in  £•  I^ong.  4.  I.  ^  ^'^ 
N.  Lat.  50.  1 2. 

Beaumont  ie  Boger^  a  town  of  Upper  •Normandy  in 
France.    £.  Long.  o.  $6,  N.  Lac.  49.  2* 

Beaumont  le  Vicompie^  a  town  of  Maine  in  France* 
£.  Long.  o.  lo^  N.  Lat.  48.  12. 

Beaumont  iur  Oise^  a  town  in  the 'Isle  of  France, 
seated  on  the  declivity  of  a  hill,  with  a  bridge  over  the 
river  Oise.     £.  Long.  2.  29.  N.  Lat.  49.  9. 

BEAUNE,  a  handsome  town  of  France,  in  the  de- 
partment of  Cot^  d^Or,  remarkable  for  its  excellent 
wine,  and  for  an  hospital  founded  here  in  1443.  Its 
collegiate  church  is  also  one  of  the  finest  in  France  \ 
the  great  altar  is  adorned  with  a  table  enriched  with 
jewels  \  and  its  organs  are  placed  on  a  piece  of  archi- 
tecture which  is  the  admiration  of  the  curious.  £.  Long* 

4.  50.  N.  Lat.  47.  2. 
BE AUSOBRE,  Isaac  D£,  a  learned  Protestant 

writer,  of  French  original,  was  bom  at  Niort  in  1659. 
He  was  forced  into  Holland  to  avoid  the  execution  of 
a  sentence  upon  htm,  which  condemned  him  to  make, 
the  amende  honourable  ;  and  this  for  having  broken  the 
royal  signet,  which  was  put  upon  the  door  of  a  church 
of  the  Reformed,  to  prevent  the  public  profession  of 
their  rrligion.  He  went  to  Berlin  in  1694  \  was  made 
chaplain  to  the  king  of  Prussia,  and  counsellor  of  the 
royal  consistory.  He  died  in  1738,  aged  79,  after  ha- 
ving published  several  works:  as,  i.  Defense  de  ia 
Doctrine  des  Reformes*  2.  A  Translation  of  the  New 
l^tament  and  Notes,  jointly  with  M.  Lenfant ;  roach 
esteemed  by  the  Reformed.  3.  Dissertation  suries  Ada^ 
mites  de  Boheme;  a  curious  work.  4.  Histoire  Critwus 
de  Manichee  et  du  Mamcheisme^  2  torn,  in  4to.  This 
has  been  deemed  by  philosophers  an  interesting  question, 
and  nobody  has  developed  it  better  than  this  author. 

5.  Several  dissertations  in  the  Bibiiothe^ue  Britanmgue* 
—•Mr  Beansobre  had  strong  sense  with  profound  erudi- 
tion, and  was  one  of  the  best  writers  among  the  Re- 
formed }  be  preached  as  he  wrote,  and  be  did  both  with 
warmth  and  spirit. 

BEAUTY,  in  its  native  signification,  is  appropri- 
ated to  objects  of  sight.  Objects  of  the  other  senses 
may  be  agreeable,  such  as  the  sounds  of  musical  instru- 
ments, the  smoothness  and  softness  of  some  eurfaces  j 


even  then  great  pains  are  taken  to  clear  them  of  that    "but  the  agreeableness  called  beauty  belongs  to  objects 
fumet^  which  the  haut  gout  oi  their  contemporaries  con-     of  sight. 


sidered  as  their  supremest  relish,  but  which  the  more  un- 
depraved  taste  of  ours  liaS  been  justly  taught  to  look  on 
as,  what  it  really  is,  no  more  tban  a  corrupt  and  un- 
wholesom/e  taint. 

Some  of  their  plays  were  printed  in  quarto  during 
the  lives  of  the  authors;  and  in  the  year  1645  ^^^^^ 
was  published  in  folio  a  collection  of  such  plays  as  had 
not  been  printed  before,  amounting  to  between  thirty 
apd  forty.  This  collection  was  published  by  Mr  Shir- 
ley, after  the  shutting  up  of  the  theatres  }  and  dedi- 
cated to  the  earl  of  Pembroke  by  ten  of  the  most  fa- 
mous actors.  In  1679  ^^^  ^^  *^  edition  of  all 
their  plays  published  in  folio }  another  edition  in  1711 
by  Mr  Tonson,  in  seven  volumes  8vo,  and  the  last  in 
1751. 

Beaumont,  a  town  of  the  Netherlands,  in  Hain- 
iftlt;,  on  the  confines  of  the  territory  of  Liege.    It  was 

3L 


Objects  of  sight  are  more  complex  than  those  of  any 
other  sense  :  in  the  simplest  we  perceive  colour,  figure, 
length,  breadth,  thickness.  A  tree  is  composed  of  a 
trunk,  branches,  and  leaves ;  it  has  colour,  figinre,  sixoi 
and  sometimes  motion  :  by  means  of  each  of  these  par* 
ticulars,  separately  considered,  it  appears  beaatifolj 
but  a  complex  perception  of  the  whole  greatly  auff- 
roents  the  beauty  of  the  object.  The  human  body  is 
a  composition  of  numberless  beauties  arising  from  the 
parts  and  qualities  of  the  object,  various  colours,  vari- 
ous motions,  figures,  size,  &e.  all  united  .in  jonexoin- 
plex  object,  and  striking  the  eye  with'-combioed  Ibroe. 
Hence  it  is,  that  beauty,  a  quality  so  remarkable  in 
visible  objects,  lends  its  name  to  every  thing  that  is 
eminently  agreeable*  Thus,  by  a  figure  of  speech,  we 
say,  a  beaui^  sounds  n  betvOijul  thmg^^  a  t^eautifM 

discovery  f  ^fu 

^CoQsidering 
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Considering  nUentively  the  beauty  of  visible  objects, 
tiro  kinds  are  discovered.  The  first  may  be  termed 
intrinsic  beauty,  because  it  ia  discovered  in  a  single  ob- 
ject, without  relation  to  any  other  :  -the  other  may  be 
termed  relative^  being  founded  on  the  relation  of  ob- 
jects. Intrinsic  beauty  is  a  perception  of  sense  merely; 
for  to  perceive  the  beauty  of  a  spreading  oak,  or  of  a 
flowing  river,  no  more  is  required  but  singly  an  act  of 
viaioD.  Relative  beauty  is  accompanied  with  an  act  of 
understanding  and  reflection :  for  we  perceive  not  the 
relative  beauty  of  a  fine  instrument  or  engine  until  we 
learn  its  use  anJ  destination.  In  a  word^  intrinsic 
beauty  is  ultimate ;  and  relative  beauty  is  that  of  means 
relating  to  some  good  end  or  purpose.  These  different 
besfoties  agree  in  one  capital  circumstance,  that  both 
ftre  equally  perceived  as  belonging  to  the  object^  which 
will  be  readily  admitted  with  respect  to  intrinsic  beauty, 
but  is  not  so  obvious  with  respect  to  the  other.  The 
utility  of  the  plough,  for  example,  may  make  it  an  ob- 
ject of  admiration  or  of  desire  ^  but  why  should  utility 
make  it  beautiful  ?  A  natural  propensity  of  the  biimaa 
miod  will  explain  this  difficulty :  By  an  easy  transition 
of  ideas,  the  beauty  of  the  effect  is  transferred  to  the 
fMiuse,  and  is  perceived  as  one  of  the  qualities  of  the 
cause.  Thus  a  subject  void  of  intrinsic  beauty  appears 
beautiful  bv  its  utility  \  a  dwelling- bouse  void  of  all 
regularity  is  however  beautiful  in  the  view  of  con- 
venience \  and  the  want  of  symmetry  in  a  tree  will  not 
prevent  its  appearing  beautiful,  if  it  be  known  to  pro- 
duce good  fruit. 

When  these  two  beauties  concur  In  any  object,  it  ap- 
pears delightful.  £very  member  of  the  human  body 
possesses -both  in  a  high  degree. 

The  beauty  of  utility,  being  accurately  proportioned 
to -the  degree  of  utility,  requires  no  illustration  :  But 
intrinsic  beauty,  being  more  complex,  cannot  be  handled 
distinctly  without  being  analyzed.  If  a  tree  be  beau- 
tiful by  means  of  its  colour,  figure,  motion,  size,  &c. 
it  tt  ui  reality  possessed  of  so  many  different  beauties. 
T3ie  beauty  of  colour  is  too  familiar  to  need  explana- 
tion. The  beauty  of  figure  is  more:  for  example, 
i^iewing  any  body  as  a  whole,  the  beauty  of  its  figure 
•rises  from  regularity  and  simplicity  \  viewing  the  parts 
with  relation  to  each  other,  uniformity,  proportion, 
and  order,  contribute  to  its  beauty.  The  beauties  of 
grandeur  and  motion  are  considered  separately.  See 
Grandeur  and  Motion. 

We  shall  here  make  a  few  observations  on  simplicity, 
which  may  be  of  use  in  examining  the  beauty  of  single 
objects.  A  multitude  of  objects  crowding  into  the  mind 
•t  once,  disturb  the  attention,  and  pass  without  making 
any  lasting  impression :  In  the  same  manner,  even  a 
single  object,  consisting  of  a  multiplicity  of  parts,  equals 
not,  in  strength  of  impression,  a  more  simple  object  com- 
prehended in  one  view.  This  justifies  simplicity  in  works 
of  art,  as  opposed  to  complicated  circumstances  and 
crowded  ornaments. 

It  would  be  endless  to  enumerate  the  effects  that  are 
produced  by  the  various  combinations  of  the  principles 
of  beauty.  A  few  examples  will  be  sufficient  to  give 
the  reader  some  idea  of  this  subject.  A  circle  and  a 
square  are  each  perfectly  regular :  a  square,  however, 
is  less  beautiful  than  a  circle  \  and  the  reason  is,  that 
the  attention  is  djvided  among  the  sides  and  angles  of 
A.squaKe  >  whereas  Jbo  .circiimfexeAjCO.  of  a  circle,  beings 


a  single  object,  makes  one  entire  impression  :  And  thus  Beauty* 
simplicity  contributes  to  beauty.  For  the  same  reason  w  ■ 
a  square  is  more  beautiful  then  a  hexagon  or  octagon. 
A  square  ih  likewise  more  beautiful  than  a  parallelo- 
gram, because  it  is  more  regular  and  uniform.  But 
this  holds  with  respect  to  intrinsic  beauty  only :  for  in 
many  instances,  as  in  the  doors  and  windows  of  a 
dwelling-house,  utility  turns  the  scales  on  the  side  of 
the  parallelogram. 

Again,  a  parallelogram  depends,  for  its  beauty,  on 
the  proportion  of  its  sides :  A  great  inequality  of  its 
sides  annihilates  its  beauty  :  Approximation  toward 
equality  hath  the  same  effect  \  for  proportion  there  de- 
generates into  perfect  uniformity,  and  the  figure  appears 
an  unsuccessful  attempt  toward  a  square.  And  hence 
proportion  contributes  to  beauty. 

An  equilateral  triangle  yields  not  to  a  square  in  regu- 
larity nor  in  uniformity  of  parts,  and  it  is  more  simple. 
But  an  equilateral  triangle  is  less  beautiful  than  a  square  \ 
which  must  be  owing  to  inferiority  of  order  in  the  posi- 
tion of  its  parts  ;  the  order  arising  from  the  equal  incli- 
nation of  the  sides  of  such  an  angle  is  more  obscure  than 
the  parallelism  of  the  sides  of  a  square.  And  hence  or- 
der contributes  to  beauty  not  less  than  simplicity,  regu- 
larity, or  proportion. 

Uniformity  is  singular  in  one  circumstance,  that  it 
is  apt  to  disgust  by  excess.  A  number  of  things  des- 
tined for  the  same  use,  as  windows,  chairs,  &c.  can- 
not be  too  uniform.  But  a  scrupulous  uniformity  of 
parts  in  a  large  garden  or  field  is  far  from  being  agree* 
able. 

In  all  the  works  of  nature  simplicity  makes  a  capital 
figure.  It  also  makes  a  figure  in  works  of  art :  Pro- 
fuse ornament  in  painting,  gardening,  or  architecture, 
as  well  as  in  dress  or  in  language,  shows  a  mean  or  cor^ 
rupted  taste.  Simplicity  in  behaviour  and  manners  has 
an  enchanting  effect,  and  never  fails  to  gain  our  affec* 
tion.  Very  different  are  the  artificial  manners  of  mo- 
dem times.  A  gradual  progress^  from  simplicity  to 
complex  forms  and  profuse  ornament,  seems  to  be  the 
fate  of  all  the  fine  arts ;  resembling  behaviour,  which 
from  original  candour  and  simplicity  has  degenerated 
into  duplicity  of  heart  and  artificial  refinements.  At 
present,  literary  productbns  are  crowded  with  words, 
epithets,  figures  :  In  music,  sentiment  is  neglected  for 
the  luxury  of  harmony,  and  for  difficult  movement. 

With  regard  to  the  final  cause  of  beauty,  one  thing 
is  evident,  that  our  relish  of  regularity,  uniformity^ 
proportion,  order,  and  simplicity,  contributes  greatly 
to  enhance  the  beauty  of  the  objects  that  surround  us^ 
and  of  course  tends  to  our  happiness.  We  may  be 
confirmed  in  this  thought,  upon  reflecting,  that  our 
taste  for  these  particulars  is  not  accidental,  but  uniform 
and  universal,  making  a  branch  of  our  nature.  At  the 
same  time,  regularity^  uniformity,  order,  and  simplioityi 
contribute  each  ol  them  to  readiness  of  apprehension, 
and  enable  us  to  form  more  distinct  ideas  of  objects 
than  can  be  done  where  these  particulars  are  wanting^ 
In  some  instances,  as  in  animals,  proportion  is  evidently 
connected  with  utility,  .and. is  the  more  agreeable  on 
that  account. 

Beauty,  in  many  instances,  promotes  industry  \  and 
as  it  is  frequently  connected  with  utility,  it  proves  art 
additional  incitement  to  enrich  our  fields  and  improve 
our  m^nufiMstun^.    Thesci  lioweyeri  an;  but  slight 
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HeMAji  effects^  compared  with  the  connections  that  are  formed 
among  individuals  in  society  by  means  of  beauty* 
The  qualifications  of  the  head  and  heart  are  undoubt- 
edly the  most  solid  and  most  permanent  foundations  of 
such  connections :  But  as  external  beauty  lies  more 
in  vieWf  and  is  more  obvious  to  the  bulk  of  mankind, 
than  the  qualities  now  mentioned,  the  sense  of  beauty 
has  a  more  extensive  influence  in  forming  these  con* 
nections.  At  any  rate,  it  concurs  in  an  eminent  de- 
gree with  mental  qualifications,  in  producing  social  in- 
tercourse, mutual  good  will,  and  consequently  mutual 
aid  and  support,  which  are  the  life  of  society ;  it  must 
not  however  be  overlooked,  that  the  sense  of  beauty 
does  not  tend  to  advance  the  interests  of  society,  but 
when  in  a  due  mean  with  respect  to  strength.  Love, 
In  particular,  arising  from  a  sense  of  beauty,  loses, 
when  excessive,  its  social  character :  the  appetite  for 
gratification,  prevailing  over  affection  for  the  beloved 
object,  is  ungovernable,  and  tends  violently  to  its  end, 
regardless  of  the  misery  that  must  follow.  Love,  in  thb 
state,  is  no  longer  a  sweet  agreeable  passion  :  it  becomes 
painful,  like  hunger  or  thirst  ^  and  producetfa  no  happi- 
ness but  in  the  instant  of  fruition.  This  suggests  an  im- 
portant lesson,  that  moderatioq  in  oor  desires  and  appe- 
tites, which  fits  us  for  doing  our  duty,  contributes  at  the 
aaroe  time  the  most  to  happiness ;  even  social  passions, 
when  moderate,  are  more  pleasant  than  when  they  swell 
beyond  proper  bounds. 

Human  or  Personal  Bmauty^  only  slightly  touched 
tipoa  in  the  preceding  article,  merits  more  particular 
discussion  ;  and  may  be  considered  under  these  four 
heads :  Colour,  Form,  Expression,  and  Grace ;  the  two 
former  being,  as  it  were,  the  Body,  the  two  latter  the 
Soul,  of  beauty. 

I.  Colour »  Although  this  be  the  lowest  of  all  the 
constituent  parts  of  beauty,  yet  it  is  vulgarly  the  most 
striking  and  the  most  observed.  For  which  there  is 
a  very  obvious  reason  to  be  given ^  that'  *'  every  body 
can  see,  and  very  few  can  judge  )'*  the  beauties  of  co- 
lour requiring  much  less  of  judgment  than  cither  of  the 
other  three. 

As  to  the  colour  o£the  body  in  general,  Ihe  most  beau- 
tiful  perhaps  that  ever  was  intagined,  was  diat  which  A- 
pelles  expressed  in  his  famous  Venus  j  and  which,  though 
the  picture  itself  be  lost,  Cicero  baa  in  some  degree  pre- 
served to  us,  in  his  excellent  description  of  It.  It  was  (as 
we  learn  from  him,  a  fine  red,  beautifully  intermixed  and 
incorporated  with  white  \  and  diffu^,  in  its  due  propoi^ 
tions,  through  each  part  of  the  body.  Such  are  the  de- 
scriptions of  a  most  beautiful  skin,  in  several  of  the  Ro- 
man poets  \  and  such  often  is  the  colouring  of  Titian, 
and  particularly  in  his  sleeping  Venus,  or  whatever  other 
beauty  that  charming  piece  was  meant  to  represent. 

-The  reason  why  these  colours  please  so  much,  is  not 
only  their  natural  liveliness,  nor  the  much  greater 
-charms  they  obtain  from  their  being  properly  blended 
together,  but  is  also  owing  in  some  degree  to  the  idea 
they  carry  with  them  of  good  health  ^  without  which 
all  beauty  grows  languid  and  less  engaging  :  and  with 
'which  it  always  recovers  an  addition^  life  and  lustre. 


As  to  the  colour  of  the  face  in  partiCntar,  a  great 
deal  of  beauty  is  owing  (beside  the  causes  already  men- 
tioned) to  variety  \  that  being  designed  by  nature  for 
the  greatest  concourse  of  di&rent  colours,  of  any  part 
in  the  human  body.  Colours  please  by  opposition  9 
and  it  is  in  the  face  that  they  are  the  most  diversified, 
and  the  roost  opposed. 

It  is  an  observation  apparently  whimsical,  hot  per^ 
haps  not  unjust,  that  the  same  thing  which  makes  a  fine 
evening,  makes  a  fine  face  ;  that  is,  as  to  the  particu- 
lar part  of  beauty  now  under  consideration. 

The  beauty  of  an  evening  sky,  aboat  the  aettieg  of 
the  sun,  is  owing  to  the  variety  of  colours  that  are 
scattered  along  the  face  of  the  heavens.  It  is  the  fine 
red  clouds,  intermixed  with  white,  and  sometimes  darker 
ones,  with  the  azure  bottom  appeanng  here  and  there 
between  them,  which  makes  all  that  beaotiful  composi- 
tion that  delights  the  eye  so  much, and  gives  sach  a  s^ene 
pleasure  to  the  heart.  In  the  same  manner,  if  yon  een* 
aider  some  beautiful  faces,  yon  may  observe  that  it  is 
much  the  same  variety  of  colours  which  givee  them  that 
pleasing  look  \  which  is  so  apt  to  attract  the  eye,  and 
hut  too  often  to  engage  the  heart.  For  all  this  sort  of 
beauty  is  resolvable  into  a  proper  variation  of  flesh  oo« 
lour  ana  red,  with  the  clear  bloeness  of  the  veins  ^ea* 
singly  intermixed  about  the  temples  and  the  going  off 
of  the  cheeks,  and  set  off  by  the  shades  of  foil  eye- 
brows \  and  of  the  hair,  when  it  falls  in  a  proper  maii- 
ner  round  the  face. 

It  is  for  much  the  same  reason  that  the  best  Imndseape 
painters  have  been  gen&ally  observed  to  choose  the  an* 
tumnal  part  of  the  year  for  their  pieces,  rather  than  the 
spring.  They  prefer  the  variety  of  shades  and  coloen^ 
though  in  their  decline,  to  all  tbe  freshness  and  verdure 
in  their  infancy )  and  think  all  the  charms  and  liveli- 
ness even  of  the  spHnff,  more  than  compensated  by  the 
choice,  opposition,  and  richness  of  colours^  that  appear 
almost  on  every  tree  in  the  autumn. 

Though  one's  judgment  is  apt  to  he  gnided  hj  par- 
ticular attachments  (and  that  more  perhaps  in  this  part 
of  beauty  than  any  other),  yet  the  general  persuasion 
seems  well  founded,  that  a  complete  brown  beauty  is 
really  preferable  to  a  perfect  fisir  one)  the  bright  brown 
giving  a  lustre  to  all  the  other  colours,  a  vivacity  to  the 
eyes,  and  a  richness  to  the  whole  look,  which  one  seeks 
in  vain  in  the  whitest  and  most  transparent  skins.  Ra- 
phael's most  charming  Madonna  is  a  bmnette  beauty ; 
and  his  earlier  Madonnas  (or  those  of  his  middle  style) 
are  generally  of  a  lighter  and  less  pleasing  complexion. 
All  the  best  artists  in  the  noblest  age  of  painting,  aboat 
Leo  tbe  tenth's  time,  used  this  deeper  and  richer  kind 
of  colouring  \  and  perhaps  one  might  add,  that  the  glar- 
ing lights  introduced  by  Goido,  went  a  great  way  to« 
wards  the  declension  of  that  art  j  as  the  enfeeblinff  of 
tbe  colours  by  Carlo  Marat  (or  his  fisUowers)  hath  smce 
also  completed  the  fall  of  it  in  Italy. 

Under  this  article  colour^  it  seems  donbtfiil  whether 
some  things  ought  not  to  be  comprehended  which  are 
not  perhaps  commonly  meant  by  that  name.  As  that 
appearing  softness  or  silkineas  of  some  skins  :  that  (a) 

Magdalen- 


(a)  The  look  here  meant  is  most  frequently  expressed  by  the  best  painters  in  their  Magdalens ;  in  which,  if 
there  were  no  tears  on  the  face,  yon  would  seoi  by  the  humid  redness  of  the  skiD,  that  she  had  been  weepii^ 

ezCxemeIy« 


B    E    A  [    495    ]  B    E    A 

Mi^aleil-Iook.in  some  fine  fnces,  after  weepiog )  tbat     thmg  distinct  Troili  all  human  beanty^  and  of  a  nature 
brigbtneMy  as  well  aa  tint,  of  the  hair  ^  that  lastre  o^    greatly  si^perior  to  it ;  something  that  seems  Jike  an 

air  of  divinity :  Which  is  expressed,  or  at  least  is  to  be 
traced  out,  in  but  very  few  woiks  of  the  artists ;  and 
of  which  scarcely  any  of  the  poets  have  caught  anj  ray 
in  their  descriptions  (or  perhaps  even  in  their  ima* 
ginatjon),  except  Homer  and  Virgil,  among  the  an- 
cients ;  and  our  Shakespeare  and  Milton  among  the 
moderns. 

The  beauty  of  the  mere  human  form  is  much  superior 
to  that  of  colour  j  and  it  may  be  partly  for  this  reason, 
that  when  one  is  observing  the  finest  works  of  the  artists 
at  Rome  (where  there  is  still  the  noblest  collection  of 
any  in  the  world),  one  feels  the  mind  more  struck  and  . 
more  charmed  with  the  capital  statues,  than  with  the 
pictures  of  the  greatest  masters. 

•  One  of  the  old  Roman  poets,  in  speaking  of  a  very 
handsome  man,    who  was   candidate  for  the  prize  in  , 
some  of  the  public  gamea^  says^  that  he  was  much  ex^ 
pected  and  much  admired  by  all  the  spectators  at  his 
firat  appearance  ;  but  that,  when  he  fldng  off  his  robes^ , 
and  discovered  the  whole  beauty  of  bis  shape  altoge- 
ther, it  WBB  so  superior,  that  it  quite  extinguished  the 
beauties  they  had  before  so  much  admired  in  his  face. . 
Much  the  sanse  effect  may  be  felt  in  viewing  the  Venus  . 
of  Medici.     If  you  observe  the  face  only,  it  appeara 
extremely  beaulifol :  but  if  you  consider  all  the  other 
elegancies  of  her  make,  the  beauty  of  her  face  becomes 
less  strikingi  and  is  almost  lost  in  such  a  multiplicity  of 
charms. 

Wheever  would   learn   what  makes  the  beauty  of 
each  part  of  the  human  body,  may  find  it  laid  down 
pretty  much  at  large,  by  (b)  Feiihiens  ;  or  may  study  it^' 
with  more  pleasure  t«  himself,  in  the  finest  pictures  and> 

statues  \ 
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health  that  shines  forth  upon  the  features  \  that  lumi- 
Bonsness  that  appears  in  some  eyes,  and  that  fluid  fire, 
or  glieteningy  in  others :  Some  of  which  are  of  a  na- 
ture so  much  superior  ro  the  common  beauties  of  co- 
lour,  that  they  make  it  doiibtful  whether  they  should 
not  have  been  ranked  under  a  higher  class,  and  reserved 
Car  the  expressions  of  the  passions.  They  are,  however^ 
mentioned  here  \  because  even  the  most  doubtful  of  them 
appear  to  belong  partly  to  this  head,  as  well  as  partly 
to  the  others. 

a.  F^rm*  This  takes  io  the  turn  of  each  part,  as  well 
ms  the  symmetry,  of  the  whole  body,  even  to  the  turn 
of  aa  eye-brew«  or  the  falling  of  the  hair.  Perhaps, 
loo^  the  attitude,  while  fixed,  ought  to  be  reckoned 
under  tliis  article :  By  which  is  n<»t  only  meant  the 
yoature  of  the  person,  but  the  position  of  each  part  \ 
as  the  turning  of  the  neck,  the  extending  of  the  hand^ 
the  plaeiag  of  a  foot,  and  so  oil  to  tba  most  mionta 
particulars. 

The  general  cause  of  beauty  in  tlie  foroi  or  shape  in 
both  sexes  is  a  proportion^  or  a  onion  and  hannony,  in 
all  parts  of  the  body* 

Tho  distingaishing  character  of  beauty  in  the  female 
fernsy  ts  delicacy  and  softness  \  and  in  the  male,-  eitlier 
apparent  strength  or  agility.  The  finest  exemplars  that 
can  be  seen  for  the  former,  is  the  Venus  of  Medici  \  and 
for  the  two  latter,  the  Hercules  Faniese  and  the  Apollo 
Belvedere. 

There  is  one  thing  indeed  in  the  last  of  these  figures 
wlMch  eSiceeds  the  bounds  ef  our  present  inqmry) 
what  an  Italian  artist  called  lisovra  umanb;  aiid  what 
wa  mi^  call  the  tnuMoeiidfeBty.off  celeotial.    It  is  some^ 


extremely.     There  is  a  venr  strong  instance  of  thia  in  a  Mftgdalen  by  Lt  Bmn,  in  one  of  the  churches  at  Parisi- 
itnd  several  by  Titian,  in  Italy  j  the  very,  best  of  which  iff  at  the  B^berino  palace  at  Venice.     In- speaking  of 
which,  Rosalba  hardly  went  too  far,  when  she  said,  **  It  wept  all  over  j*^  or  (iii  the  very  words  she  Used)  **  £lle 
plenre  josqu^  aus  boots  de  doicts.** 

(b)  In  bis  EntretienSf  voL  li.  p.  14—45.     The  chief  of  what  he  says  there,  on  the  beauty  of  ^he  different 
parts  of  the  female  form,  is  as  follows  :  That  the  head  should  be  well  rounded }  and  look  rather  inclining  to 
amall  than  large.     The  forehead,  white,  smooth,  and  open  (not  with  the  hair  growing  down  too  deep  upon  it) ; 
neither  flat  nor  prominent,  bat  like  the  head,  well  rounded)  and  rather  small*  in  proportion  than  large.    The 
hair  either  bright  black  or  brown  (  not  thia,  but  full  and  waviag }  and  if  it  falls  an  moderate  curls  the  better. 
The  black  is  particularly. useful  for  setting  off  the  whiteness  of  the  neckband  skin*    The  eyes  black,  chesnnt,  or 
blue  \  clear,  bright,  and  lively -j  and  rather  large  in  proportion  than  small.     Theeye^biows,  well  divided,  rather 
full  than  thin)  semicircular,  and  broader  ia  the  middle  thSU  at  the  ends  v  of  a  neat  tnnt,  but  not  formal.     The 
cheeks  should  not  be  wide }  should  have  a  degree  of  plumpness,  with  the  red  and  white  finely  blended  together  ;  , 
and  should  look  firm  and  soft.     The  ear  should  be  rather  small  than  large  }  well  folded,  and  with  an  agreeable 
tinge  of  red.     The  nose  should  be  placed  so  as  to  divide  the  face  into  two  equal  parts  ;  should  be  of  a  moderate 
•Ize,  straight,  and  well-sqnared  ^  though  sometimes  a  little  rising  in  the  nose,  which  is  but  just  perceivable,  may  give 
a  very  graceful  look  to  it.     The  moUth  shouM  be  small  j  and  the  lips  not  of  equal  thickness.     They  should  be 
well  turned,  small  rather  than  gross  >  soft  evela  to^  the  eye  )  and  with  •  a  living  red  in  them.     A  truly  pretty 
month  is  like  a  rose-bud  that  is  beginning  to  blow.     The  teeth  should  be  middle-sizad,  white,  well-ranged,  and  - 
even.     The  chin  of  a  moderate  size  }  white,  soil,  and  agreeably  rounded.  The  neck  should  be  white,  straight,  and  ^ 
of  a  soft,  easy,  and  flexible  make,  rather  long  than  short)  less  above,  and  increasing  gently  toward  the  shoulders : 
The  whiteness  and  delicacy  of  its  skin  should  be  continued,,  or  rather  go  on  improving  to  the  bosom.    The  skm  . 
in  general  should  be  white,  properly  tinged  with  red  )  with  an  apparent  soflness,  and  9,  look  of  thriving  health 
in  iL   The  shoulders  should  be  white,  gently  spread,  and  with  a  much  softer  appearance  of  strength  than  in  tho9e  of 
men.     The  arm  should  be  white,  round,  firm,  and  soft)  and  more  particularly  so  from  the  elbow  to  the  band.  . 
The  hand  should  .unite  insensibly  with  the  arm  )  just  as  it  doea  in  the  statue  of  the  Venus  of  Medici.     They~ 
should  be  lon^  and  delicate,  and  even  the  joinlls  and«nervoufc  part  of  them  should  be  without  either  any  hard- 
ness or  dryness.    The  fingers  should  be  fine,  long,  round,  and  soft )  small,  and  lessening  towanb  tlie  iips  of 
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Beauty,  stataes  }  for  in  life  we  cominonTj  see  but  a  small  part  of 
the  baman  body,  most  of  it  being  either  disguised  or  al- 
tered by  what  we  call  dress. 

In  fact  we  do  not  only  thus,  in  a  great  measurCi 
hide  beauty  \  but  even  injure,  and  kill  it,  by  some  parts 
of  dress.  A  child  is  ne  sooner  born  into  the  world,  than 
it  is  bound  up,  almost  as  firmly  as  an  old  Egyptian 
mummy,  in  several  folds  of  linen.  It  is  in  vain  for  him 
to  give  all  the  signs  of  distress  that  nature  has  put  in  his 
power,  to  show  how  much  he  suffers  whilst  they  are  thus 
imprisoning  his  limbs ;  or  all  the  signs  of  joy,  every 
time  they  are  set  at  liberty.  In  a  few  minutes,  the  old 
witch  who  presides  over  his  infirraest  days  falls  to  tor- 
menting him  afresh,  and  winds  him  up  again  in  his 
destined  confinement.  When  he  comes  to  be  drest  tike 
a  man,  he  has  ligatures  applied  to  his  arms,  legs,  and 
middle,  in  short  all  over  him,  to  prevent  the  natural  cir- 
culation of  hid  blood,  and  make  him  less  active  and 
healthy  :  and  if  it  be  a  child  of  the  tenderer  sex,  she 
must  be  bound  yet  more  straitly  about  the  waist  and 
stomach,  to  acquire  a  disproportion  that  nature  never 
meant  in  her  shape. 

The  two  other  constituent  parts  of  "beauty,  are  ex- 
pression and  grace  ;  the  former  of  which  is  common  to 
all  persons  and  faces ;  hut  the  latter  is  to  be  met  with 
in  very  few. 

3.  Expression,  By  this  is  meant  the  expression  of 
the  passions  j  the  turns'  and  changes  of  the  mind,  so 
far  as  they  are  made  visible  to  the  eye  by  oar  looks  or 
gestures. 

Though  the  mind  appears  principally  in  the  face  and 
attitudes  of  the  head  }  yet  every  part  almost  of  the  hu- 
man body,  on  some  occasion  or  other,  may  become  ex** 
]iressive.  Thus  the  languishing  hangingof  the  arm,  or 
the  vehement  exertion  of  it }  the  pain  expressed  by  the 
fingers  of  one  of  the  sons  in  the  famous  group  of  Lao- 
coon,  and  in  the  toes  of  the  dying  gladiator.  But  this 
again  b  often  lost  among  us  by  our  dress  j  and  indeed 
is  of  the  less  concern,  because  the  expression  of  the  pas- 
sions passes  chiefly  in  the  face,  which  we  (by  good  luck) 
have  not  as  yet  concealed. 


The  parts  of  the  face  in  which  the  passions  most  Bmm^. 
frequently  make  their  appearance,  are  the  eyes  and 
mouth}  but  from  the  eyes  they  diffuse  themselves 
very  strongly  about  the  eye-brows:  as,  in  the  other 
case,  they  appear  often  m  the  parts  all  round  the 
mouth. 

Philosophers  may  dispute  as  much  as  they  please 
about  the  seat  of  the  soul )  but  wherever  it  resides, 
we  are  sure  that  it  speaks  in  the  eyes.  Perhaps  it  it 
injuring  the  eye-brows,  to  make  them  only  dependent* 
on  the  eye :  for  they,  especially  in  lively  faces,  have, 
as  it  were,  a  language  of  their  own }  and  are  extreme* 
ly  varied,  according  to  the  different  sentiments  and 
passions  of  the  mind. 

Degree  of  pleasure  may  be  often  discerned  in  a  h* 
dy^s  eye-brow,  though  she  have  address  eooagh  not  to 
let  it  appear  in  her  eyes ;  and  at  other  times  may  be 
discovered  so  much  of  her  thoughts,  in  the  line  jost 
above  her  eye-brows,  that  she  would  probably  be  amaz- 
ed how  any  body  could  tell  what  paned  in  her  mind, 
and  (as  she  thought)  undiscovered  by  her  face,  so  par- 
ticularly and  distinctly* 

Homer  makes  the  eye-brows  the  seat  of  (c)  majesty, 
Virgil  of  (d)  dejection,  Horace  of  (e)  modesty,  and 
Juvenal  of  (f)  pride }  and  it  is  not  certain  whether 
every  one  of  the  passions  he  not  assigned,  by  one  or 
other  of  the  poets,  to  the  same  part. 

Having  hitherto  spoken  only  of  the  passions  in  gene- 
ral, we  will  now  consider  a  little  which  of  them  add  to 
beauty,  and  which  of  them  take  from  it* 

We  may  say,  in  general,  that  all  the  tender  and  kind 
passions  add  to  beauty  j  and  all  the  cruel  and  unkind 
ones  add  to  deformity :  And  it  is  on  this  account  that 
good  nature  may  very  justly  be  said  to  be  '*  the  best 
feature  even  in  the  finest  fiioe.*' 

Mr  Pope  has  included  the  principal  passion  of  each 
sort  in  two  very  pretty  lines : 

Love,  hope,  and  joy,  fair  pleasure's  smiling  train  j 
Hate,  fear,  and  grief,  the  family  of  pain. 

The  former  of  which  naturally  give  an  additional  Instre 

and 


them  :  and  the  nails  long,  rounded  at  the  ends,  and  pellucid.  The  bosom  shonld  be  white  and  charming ;  and  the 
breasts  equal  in  roundness,  whiteness,  and  firmness }  neither  too  much  elevated  nor  too  much  depressed  y  rising 
gently,  and  very  distinctly  separated  j  in  one  word,  jost  like  those  of  the  Venus  of  Medici.  The  sides  should  be 
long,  and  the  hips  wider  than  the  shoulders }  and  turn  off  as  they  do  in  the  same  Venus ;  and  go  down  rounding 
and  lessening  gradually  to  the  knee.  The  knee  should  be  even  and  well  rounded  j  the  legs  straight,  but  varied 
by  a  proper  rounding  of  the  more  fleshy  part  of  them,  and  the  feet  finely  tumed|  white,  and  little* 

(c)  H,  tuu  Mvmm^if  Mr'  •f^wnniMn  Knnm* 

S^Ah  «ir'  «l«iMO«M«  ^MyMlf  #  tXiA^iy  OAv/Mnt.     Iliad,  i.  528. 

It  was  firom  this  passage  that  Phidias  borrowed  all  the  ideas  of  that  majesty  which  he  had  expressed  so  strong* 
ly  in  his  famous  statues  of  the  Jupiter  Olympins  \  and  HoracOi  probably,  his-  Cnncta  supercilio  moventis. 
Lib.  ill.  Od.  I.  8. 

(d)  Frons  Iseta  pamm,  et  dejecto  lumina  vulto.     Virgil  JEn.  vi.  863. 

(e)  Deme  supercilio  nubem  j  plerumqne  modestus 
Occupat  obscuri  speciem.     HoraU  lib.  i.  epist.  z8.  95. 

(f)  Male  Venusinam,  quam  te,  Cornelia,  mater 
Craechornm  ;  si  cum  magnus  virtutibus  affers  , 

Grande  supercilium,  et  numeras  in  dote  triumphos*    /arueiro/,  SaU  vi.  i68« 
It  is  here  that  the  Romans  used  the  Word  svperciHosus  (as  we  do  from  it  the  word  supercHious)  for  proud  and 
arrogant  persons* 
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and  enEveBiiig  to  beauty  j  m  the  latter  are  too  apt  to 
fliopt  a  gloom  aod  cloud  over  it. 

Yet  in  these,  and  all  the  other  passioDt,  moderation 
ought  perhaps  to  be  considered  in  a  great  measure  the 
rule  of  their  beautj,  almost  as  far  as  moderation  in 
at^iotts  is  the  rule  of  virtue.  Thus  an  excessive  joj  maf 
be  too  boisterous  in  the  face  to  be  pleasing ;  and  a  de- 
gvee  of  giief  ia  some  faces,  and  on  some  occasions^ 
may  be  extremely  beautiful*  Some  degrees  of  anger^ 
shame,  surprise,  fear,  and  concern,  are  beautiful ;  but 
all  excess  is  hurtful  ^  and  all  excess  ugly.  Dulness, 
austerity,  impudence,  pride,  aflFectation^  malice,  and 
envy,  are  always  ugly. 

The  finest  onion  of  passions  that  can  perhaps  be  ob- 
served in  any  face,  eonsiats  of  a  just  mixture  of  modesty, 
sensibility,  and  sweetness )  each  of  which  when  taken 
singly  is  very  pleasing  *,  but  wihen  they  are  all  blended 
togetoer,  in  such  a  manner  as  either  to-  enliven  or  cor- 
rect each  other,  they  give  almost  as  much  attraction 
as  the  passions  are  capable  of  adding  to  a  very  pretty 
face. 

The  prevailing  passion  in  the  Venus  of  Medici  is 
modesty  \  it  is  exprest  by  each  of  her  hands,  in  her 
looks,  and  in  the  turn  of  her  head.  And  by  the  way 
it  may  be  questioned,  whether  one  of  the  chief  reasons 
why  side«faces  please  one  more  than  full  ones,  be  not 
from  the  former  having  more  of  the  air  of  modesty  than 
the  latter.  This  at  least  is  certain,  that  the  best  artisU 
usually  choose  to  give  a  side-face  rather  than  a  full  one  j 
in  which  attitude,  the  turn  of  the  neck  too  has  more 
beauty,  and  the  passions  more  activity  and  force.  Thus, 
as  to  hatred  and  affection  in  particular,  the  look  that 
Was  formerly  supposed  to  carry  an  infection  with  it  from 
malignant  eyes,  was  a  slanting  regard }  like  that  which 
Milton  gives  to  Satan,  when  he  is  viewing  the  happiness 
of  our  first  parents  in  paradise  j  and  the  fascination,  or 
stroke  of  love,  is  most  usually  conveyed,  at  first  in  a 
side-glance. 

It  is  owing  to  the  great  force  of  pleasiagaess  which 
attends  all  the  kinder  passions,  **  that  lovers  do  not 
only  seem,  but  are  really,  more  beautiful  to  each  other 
than  they  a^e  to  the  rest  of  the  world  ^*'  because  when 
they  are  together,  the  most  pleasing  passions  are  more 
frequently  exerted  in  each  of  their  faces  than  they  are 
in  either  before  the  rest  of  the  world.  There  is  then 
(as  a  certain  French  writer  very  well  expresses  it)  **  A 
soul  upon  their  countenances,^^  which  does  not  appear 
when  they  are  absent  from  each  other  ;  or  even  when 
they  are  together  conversing  with  other  persons,  that 
are  indifferent  to  them,  or  rather  lay  a  restraint  upon 
their  features. 

The  superiority  which  the  beauty  of  the  passions 
has  over  the  two  parts  of  beauty  first  mentioned,  will 
probably  be  now  pretty  evident :  or  if  this  should  ap- 
pear still  problematical  to  any  one,  let  him  consider  a 
little  the  following  particulars,  of  which  every  body 
must  have  met  with  several  instances  in  their  liretime : 
That  there  is  a  great  deal  of  difference  in  the  same 
face,  according  as  a  person  is  in  a  better  or  worse 
humour,  or  in  a  greater  or  less  degree  of  liveliness ; 
That  the  best  complexion,  the  finest  features,  and  the 
exactest  shape,  withoot  any  thing  of  the  mind  expressed 
on  the  face,  are  as  insipid  and  unmoving  as  the  waxen 
figure  of  the  fine  duchess  of  Richmond  in  Westminster- 
Abbey  :    That  the  finest  eyes  in  the  world,  with  an 
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ejccess  of  malice  or  rage  in  them,  will  grow  as  shock-  Beantn 
ing  as  they  are  in  that  fine  face  of  Medusa  on  the  fa- 
mbus  seal  in  the  Strozzi  family  at  Rome  :  That  a  face 
without  any  good  features  in  it,  and  with  a  very  indif- 
ferent complexion,  shall  have  a  very  taking  air ;  from 
the  sensibility  of  the  eyes,  the  general  good-humoured 
torn  of  the  look,  and  perhaps  a  little  agreeable  smile 
about  the  mouth.  And  these  -three  things  perhaps 
would. go  a  great  way  toward  accounting  for  the  Je  ne 
spat  quoi^  or  that  inexplicable  p1easingnes3  of  the  face 
(as  they  choose  to  call  it),  which  is  so  often  talked  of 
and  so  little  understood  \  as  the  greater  part,  and  per- 
haps all  the  rest  of  it,  would  fall  under  the  last  article, 
that  of  grace. 

Thns  it  appears  that  the  passions  can  give  beauty 
without  the  assistance  of  colour  or  form )  and  take  it 
away  where  they  have  united  the  most  strongly  to  give 
it.  And  hence  the  superiority  of  this  part  of  beauty  to 
the  other  two. 

This,  by  the  way,  may  help  us  to  account  for  the 
justness  of  what  Pliny  asserts  in  speaking  of  the  famous 
statue  of  Laocoon  and  his  two  sons :  He  says,  it  was 
the  finest  piece  of  art  in  Rome  \  add  to  be  preferred  to 
all  the  other  statues  and  ^ctures,  of  which  they  had 
so  noble  a  collection  in  bis  time.  It  had  no  beauties 
of  colour  to  vie  with  the  paintings  and  other  statues 
theire  \  and  the  Apollo  Belvedere  and  the  Venus  of  Me- 
dici, in  particular,  were  as  finely  proportioned  as  the 
Laocoon  i  But  this  had  much  greater  variety  of  ex- 
pression even  than  those  fine  ones  \  and  it-  must  be  oit 
that  account  alone  that  it  could  have  been  preferable  to 
them  and  all  the  rest. 

Before  quitting  this  head,  two  things  before  men- 
tioned deserve  to  be  repeated  :  That  the  chief  rule  of 
the  beauty  of  the  passions  is  moderation  ;  and  that  the 
part  in  which  they  appear  most  strongly  is  the  eyes. 
It  is  there  that  love  holds  all  his  tenderest  language  : 
It  is  there  that  virtue  comnu&nds,  modesty  charms,  joy 
enlivens,  sorrow  engages,  and  inclination  fires  the 
hearts  of  the  beholders :  It  is  there  that  even  fear,  and 
anger,  and  confusion,  can  be  charming.  But  all  these, 
to  be  charming,  must  be  kept  within  their  due  bounds 
and  limits ;  for  too  sullen  an  appearance  of  virtue,  a 
violent  and  prostitute  swell  of  passion,  a  rustic  and  over- 
whelming modesty,  a  deep  sadness,  or  too  wild  and 
impetuous  a  joy,  become  all  either  oppressive  or  dis- 
agreeable. 

4.  The  last  finishing  and  noblest  part  of  beauty  is 
Grace  ;  which  every  body  is  accustomed  to  speak  of  as 
a  thing  inexplicable  \  and  in  a  great  measure  perhaps  it 
is  so.  We  know  that  the  soul  is,  but  we  scarce  know 
what  it  is :  every  judge  of  beauty  can  point  out  grace  ; 
but  no  one  seems  even  yet  to  have  fixed  upon  a  defini- 
tion for  it. 

Grace  often  depends  on  some  very  little  incidents  in 
a  fine  face  ;  and  in  actions  it  consist?  more  in  the  man  - 
ner  of  doing  things  than  in  the  things  themselves.  It 
is  perpetually  varying  its  appearance,  and  is  therefore 
much  more  difficult  to  be  considered  than  in  any  thing 
fixed  and  steady.  While  you  look  upon  one,  it  steals 
from  under  the  eye  of  the  observer  \  and  is  succeeded 
perhaps  by  another  that  flits  away  as  soon  and  as  im- 
perceptibly. It  is  on  tliis  account  that  grace  is  better 
to  be  studied  in  Corregio^s,  Guidons,  and  RapbaePs 
pictures,  than  in  real  life. 
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Beatity.        B*^^  though  one  cannot  panctoally  say  what  grace  is, 
^     ■  V   ■  1^  we  may  point  out  the  parts  and  things  in  which  it  is 
most  apt  to  appear. 

The  chief  dwelling-place  of  grace  is  about  the  month ; 
though  at  times  it  may  visit  every  limb  or  part  of  the 
body.  But  the  mouth  Is  the  chief  seat  of  grace,  as 
much  as  the  chief  seat  fqr  the  beauty  of  the  passions  is  in 
the  eyes.  Thus,  when  the  French  use  the  expression  of 
une  bouche  Jort  gracieuse^  they  mean  it  properly  of 
grace :  but  when  they  say,  de^  yeum  ires  gracieux^  it 
then  fails  to  the  share  of  the  passions  j  and  it  means 
kind  or  fJAvoorable. 

In  a  very  graceful  face,  by  which  we  do  not  so  mnch 
mean  a  majestic  as  a  soft  and  pleasing  one,  there  is 
DOW  and  then  (for  no  part  of  beauty  is  either  so  en- 
gaging or  so  uncommon)  a  certain  delicionsness  that 
almost  always  lives  about  the  mouth,  in  something  not 
quite  enough  to  be  called  a  smile,  but  rather  an  ap« 
proach  towards  one,  which  varies  gently  about  the  dif^ 
ferent  lines  there  like  a  little  fluttering  Cnpid,  and  per- 
haps sometimes  discovers  a  iittle  dimple,  that  after  just 
lightening  upon  yea  disappears  and  appears  again  by 
fits. 

The  grace  of  attitudes  may  belong  to  the  position 
of  each  part  as  well  as  to  the  carriage  or  disposition 
of  the  whole  body :  but  how  mnch  more  it  belongs  to 
the  head  than  to  any  other  part  may  be  seen  in  the 
pieces  of  the  most  celebrated  paiiUersj  and  particular- 
ly in  those  of  Guide,  who  has  been  rather  too  lavish 
in  bestowing  this  beauty  on  almost  all  bis  fine  women  \ 
whereas  nature  has  given  it  in  so  high  a  degree  bnt  to 
very  few. 

The  turns  of  the  neck  are  extremely  capable  of  grace, 
and  are  very  easy  to  be  observed,  though  very  difficult 
'    to  be  accounted  for. 

How  much  of  this  grace  may  belong  to  the  arms 
and  feet,  as  well  as  to  the  neck  and  head,  may  be  seen 
Be  mrU  A-ixi  dancing.  But  it  is  not  only  in  genteel  motions  that 
a  very  pretty  woman  will  be  graceful  \  and  Ovid  (who 
was  so  great  a  master  in  all  the  parts  of  beauty)  had 
very  good  reason  for  saying.  That  when  Venus,  to 
please  her  gallant,  imitated  the  hobbling  gait  of  her 
hushand,  her  very  lameness  had  a  great  deal  of  prettiness 
and  grace  in  it. 

'*  Every  motion  of  a  graceful  woman  (says  another 
writer  of  the  same  age)  is  full  of  grace.'*  She  designs 
nothing  by  it  perhaps,  and  may  even  not  be  sensible  of 
it  herself:  and  indeed  she  should  not  be  so  too  much} 
for  the  moment  that  any  gesture  or  action  appears  ta 
be  affected,  it  ceases  to  be  graceful.  ^ 

Horace  and  Virgil  seem  to  extend  grace  so  far  as  to 
the  flowing  of  the  hair,  and  Tibullus  even  to  the  dress 
of  his  mistress  ;  hut  then  he  assigns  it  more  to  her  man- 
ner of  putting  on  and  appearing  in  whatever  she  wears 
than  to'  the  dress  itself*  It  is  true,  there  is  another 
wicked  poet  (Ovid)  who  has  said  (with  much  loss 
decency)  '^  that  dress  is  the  better  half  of  the  wo- 
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Pari  minima  est  ipsa  pueHa  sv4,         OviB. 

Tliere  are  two  very  distinct  (and,  as  it  were,  oppo- 
site) sorts  of  grace  \  the  majestic  and  the  familiar. 
The  former  belongs  chieffy  to  the  yary  fine  wx>mfn^ 
and  tlie  latter  to  the  very  pretty  ones :  That  is  more 
commanding,  and  this  the  more  delightful  and  «nga^ 
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ging.    The  GrecMD  painters  and  scnlptort  nseil  to  ex-  jiw 
press  the  former  moot  strongly  in  the  looks  aod  atti- 
tudes of  their  Minervas,   and   the  latter  in  those  of 
Venus. 

Xenophon,  in  his  Choice  of  Hercules  (or  at  least  the 
^cellent  translator  of  that  piece),  baa  made  just  the 
same  distinotion  10  the  personages  of  WiadooEi  and  Plea* 
sure  %  the  former  of  which  he  describes  as  OMving  on  Co 
that  young  hero  with  the  majestic  sort  nf  grace  ^  and 
the  latter  with  the  familiar: 

Graceful,  yet  each  with  diflferent  grace  they  move  ; 
This  striking  sacred  awe,  that  softer  winniog  love. 

No  poet  seems  to  have  undetstood  this  part  of  beau- 
ty so  well  as  oar  own  Milton.  He  speaks  of  thes* 
two  sorts  of^  grace  very  distinctly  }  and  gives  the  ma- 
jestic to  his  Adam,  and  both  the  familiar  and  majestic 
to  Eve,  bat  the  latter  in  a  less  degree  than  the  fjnnner: 

Two  of  far  nobler  shape,  erect  and  tall. 
Godlike  erect,  with  native  honoor  dad. 
In  naked  majesty,  seemed  lords  of  all  ^ 
And  worthy  seemM.     For  in  their  looks  divina 
The  image  of  their  glorious  Maker  shone : 
Troth,  wisdom,  sanctitude  severe  and  pure  ^ 
Severe,  but  in  true  filial  freedom  placed  : 
Whence  troe  authority  in  men  :  Though  both 
Not  equal,  as  their  sex  not  equal,  seem'd  \ 
For  contemplation  he,  and  valour,  formM ; 
For  softness  she,  and  sweet  attractive  grace. 

Milton's  Far.  Lost^  book  iv.  apfi* 

-«-—*—  I  espyM  thee,  fair  indeed  and  tall, 
Under  a  plantain  \  yet  methought  less  fair, 
Less  winning  soft,  less  amiably  mild. 
Than  that  smooth  watery  image  ■ 

{Eve J  of  Adam  and  herself)  Ih.  ver.  480* 


Her  heavenly  fonn 


Angelic,  but  more  soft  and  feminine  > 
Her  graceful  innocence  ;  her  ev*ry  air 
Of  gesture,  or  least  action.  ■ 

Grace  was  in  all  her  steps  \  Heav'n  in  her  eye ; 
In  every  gesture,  dignity  and  love.  B.  viii.  489.. 


fi.  ix.  461. 


Speaking  or  mute,  all  comeliness  and  grace 
Attends  thee  }  and  each  word,  each  motion,  forms* 

lb,  223» 

Though  grace  is  so  diflkult  to  be  accounted  for  in 
general,  yet  there  are  two  particular  things  which  seem- 
to  hold  universally  in  relation  to  it. 

The  first  is,  **  That  there  is  no  grace  withont  dkk 
tion  'y  that  is,  without  seme  genteel  or  pleasing  mo- 
tion, either  of  the  whole  body  or  of  some  limb,  or  at 
least  of  some  feature.  And  it  may  be  bence  that  Lord* 
Bacon  calls  grace  by  the  name  of  decent  motion  \  just 
as  if  they  were  eqotvalent  terms :  ^*  In  beauty,  that  ^^ 
of  favour«is  nwre  than  that  of  colour  ^  and  that  of  gra-^^"** 
cious  and  decent  motion,  more  than  that  of  favonr."'     ^  ^ 

Virgil  in  one  place  points  out  the  majesty  of  JBno,jBi  i.14^ 
and  in  another   the  graceful  air  of  Apollo,  by  only  i?.  47. 
saying  that  they  nmve  j   and  possibly  be  means  no 
more  when  he  makes  the  motion  of  Venus  the  princi- 
pal thing  by  ~«Thlch  JEneaa  disco  vers  her  under  all  httj^i^ 
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di^ise:  thnagfi  the  cooimentatort,  as  usiuly  woold 
^  fain  find  out  a  more  dark  and  mysteriooa  meaning  for 
it. 

All -the  best  statues  are  represented  as  in  some  action 

or  motion  ;  and  the  most  graceful  statue  in  the  world 

-  ^the  Apollo  Belvedere)  is  so  much  so^  that  when  one 

faces  it  at  a  little  distance)  one  is  almost  apt  to  imagine 

that  he  is  actually  going  to  move  on  toward  you. 

All  graceful  heads,  even  in  the  portraits  of  the  best 
painters,  are  in  motion  ;  and  very  strongly  on  those  of 
Guide  in  particular ;  which  are  all  either  casting  their 
looks  up  toward  heaven,  or  down  toward  the  ground, 
or  side*way,  as  regarding  some  object.  A  head  that  is 
quite  nnactive,  and  flung  flat  upon  the  canvas  (like  the 
faces  on  roedaU  after  the  fall  of  the  Roman  empire,  or 
the  Gothic  heads  before  the  revival  of  the  arts),  will  be 
«o  far  from  having  any  gprace,  that  it  will  not  even  have 
«ny  life  in  it. 

The  second  observation  is,  '*  That  ^here  can  be  no 
grace  with  impropriety  ^**  or,  in  other  words,  that  no- 
thing can  be  graceful  that  is  not  adapted  to  the  charac- 
ters of  the  person. 

The  graces  of  a  little  lively  beauty  would  become  nn- 
;graceful  in  a  character  of  majesty :  as  the  majestic  airs 
of  an  empress  would  quite  destroy  the  prettiness  of  the 
former.  The  vivacity  that  adds  a  grace  to  beauty  in 
youth  would  give  an  additional  deformity  to  old  age  \ 
and  the  very  same  airs  which  would  be  charming  on 
some  occasions  may  be  quite  shocking  when  extren^ely 
mistimed  or  extremely  misplaced. 

The  inseparable  union  of  propriety  and  grace  seems 
to  have  been  the  general  sense  of  mankind,  as  we  may 
guess  from  the  languages  of  several  nations  \  in  which 
some  words  that  answer  to  our  proper  or  becoming, 
are  used  indifferently  for  beautiful  or  graceful.  Thus, 
among  the  Greeks  the  words  Hfww  and  K«A#f,  and 
among  the  Romans  puichrum  and  decens^  or  decorum^ 
are  used  indifferently  for  one  another. 

Jt  appears  wrong,  however,  to  think  (as  some  have 
done)  that  grace  consists  entirely  in  propriety  \  because 
propriety  is  a  thing  easy  enough  to  be  understood,  and 
grace  (after  all  we  can  say  about  it)  very  difficult. 
Propriety,  therefore,  and  grace  are  no  more  one  and 
the  same  thing  than  grace  and  motion  are.  It  is  true, 
it  cannot  subsist  without  either  \  but  then  there  seems 
to  be  something  else,  which  cannot  be  explained,  that 
goes  to  the  composition,  and  which  possibly  may  give 
It  its  greatest  force  and  pleasin^ess. 

Whatever  are  the  causes  of  it,  this  ia  certain,  that 
grace  is  the  cliief  of  all  the  constituent  parts  of  beau* 
ty  :  and  so  much  so<  that  it  seems  to  be  the  only  one 
which  is  absolutely  and  universally  admired :  All  the 
rest  are  only  relative.  One  likes  a  brunette  beauty 
better  than  a  fair  one  j  I  may  love  a  little  woman,  and 
yon  a  large  onoi  best  ^  a  person  of  a  mild  temper  will 
be  fond  of  the  gentler  passions  in  the  face^  and  one  of 
a  bolder  cast  may  choose  to  have  more  vivacity  and 
more  vigoroos  passions  expressed  there  :  But  grace  is 
Ibund  in  few,  and  is  pleasing  to  all.  Grace,  like  poe- 
try, must  be  bom  with  a  person,  and  is  never  wholly 
to  be  acquired  by  art.  The  most  celebraited  of  all  the 
ancient  painters  was  Apelles^  and  the  most  celebrated 
of  all  the  modern  Raphael :  And  it  is  remarkable, 
that  the  distingnisbing  character  of  each  of  them 
irai  graca.    In&ed,  t£it  alone  cooid  have  given  thea 


so  high  a  pre-eminence  over  all  their  other  coiapeti-    ^noiy. 
tors. 

Grace  has  nothing  to  do  with  the  lowest  part  of  beao« 
ty  or  colour ;  vtrj  little  with  shape,  and  very  muci) 
with  the  passions  j  for  it  is  she  who  gives  their  highest 
zest,  and  the  most  delicious  part  of  their  pleasingness 
to  the  expressions  of  each  of  them. 

All  the  other  parts  of  beauty  are  pleasing  in  some 
degree,  but  grace  is  pleasingness  itself.  And  the  old 
Romans  in  general  seem  to  have  had  this  notion  of  it, 
as  may  be  inferred  from  the  original  import  of  the 
names  which  they  used  for  this  part  of  beauty :  Gra^^ 
tta  from  graiits^  or  **  pleasing}"  and  de€9r  from  deccns^ 
or  "  becoming.^^ 

The  Greeks  as  well  as  the  Romans  must  have  been 
of  this  opinion  \  when  in  settling  their  mythology,  they 
made  the  Graces  the  constant  attendants  of  Venus,  or 
the  cause  of  love.  In  fact,  there  is  nothing  causes  love 
so  generally  and  so  irresistibly  as  grace.  It  is  like  the 
cestus  of  the  same  goddess,  which  was  supposed  to 
comprehend  every  thing  that  was  winning  and  enga* 
■ging  in  it  \  and  beside  all,  to  oblige  the  heart  to  love 
by  a  secret  and  inexplicable  force  like  that  of  some  ma- 
gic cfaaruK 

She  said  \  with  awe  divine,  the  queen  of  love 
Obeyed  the  sister  and  the  wife  of  Jove : 
And  from  her  fragrant  breast  the  zone  unbracM, 
With  various  skill  and  high  embroidery  grac*d% 
In  this  was  every  art,  and  every  charm. 
To  win  the  wisest,  and  the  coldest  warm : 
Fond  love,  the  gentle  vow,  the  gay  desire, 
The  kind  deceit,  the  still  reviving  fire. 
Persuasive  speech,  and  more  persuasive  sighs, 
Silence  that  spoke,  and  eloquence  of  eyeSi. 
This  on  her  hand  the  Cyprian  goddess  laid  ; 
Take  this,  and  with  it  all  thy  wish,  she  said  : 
With  smiles  she  took  the  charm  j  and  smiling  prest 
The  powerful  Cestas  to  her  snowy  breast. 

roPE,  i/.  xiv.  256b 

Although  people  in  general  are  more  eapible  of  judg- 
ing f^ght  of  beauty,  at  least  in  some  parts  of  It,  than 
they  are  of  most  other  things  ;  yet  there  are  a  greali 
many  causes  apt  to  mislead  the  generality  in  their  judge- 
ments of  beauty.  Thus  if  the  affection  is  entirely  en- 
gaged by  any  one  object,  a  man  is  apt  to  allow  all  per- 
fections to  that  person,  and  very  little  in  comparison  to 
any  body  else ;  or  if  they  ever  commend  others  highly. 
It  is  for  some  circumstance  in  which  they  bear  some 
resemblance  to  their  favourite  object. 

Again,  people  are  very  often  misled  in  their  judge- 
nfents,  by  a  similitude  either  of  their  own  temper  or  per- 
sonage in  others.  It  is  hence  that  a  person  of  a  mild 
temper  is  more  apt  to  be  pleased  with  the  gentler  pas» 
sioos  in  the  fkce  of  his  mistress ;  and  one  of  a  very  live- 
ly turn  would  choose  more  of  spirit  and  vivacity  in  his : 
that  little  people  aire  inclined  to  prefer  pretty  women, 
and  larger  people  majestic  ones  ;  and  so  on  in  a  great 
variety  of  instances.  This  may  be  called  falling  in  love 
with  ourselves  at  second  iiand ;  and  self-love  (whatever 
other  love  may  be)  is  sometimes  so  false-sighted,  that 
it  may  make  the  most  plain,  and  even  the  mestilisagree- 
able  things,  seem  beautiful  and  pleasing. 

Sometimes  an  idea  of  usefulness  may  give  a  turn  to 
ow  ideas  of  beauty  5  as  the  very  same  things  are  reo* 
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Beauty,    koncd  beauties  in  a  coach  horse  which  would  be  so 
many  blemish*  s  in  a  race  horse. 

But  the  greatest  and  most  general  misleader  of  our 
judgments,  in  relation  to  beauty,  is  custom,  or  the  dif- 
ferent national  tastes  for  beauty,  which  turn  chiefly  on 
the  two  lower  parts  of  it,  colour  and  form. 

It  was  from  the  most  common  shape  of  bis  country- 
women, that  Rubens,  in  his  pictures,  delights  so  much 
in  plumpness  ^  not  to  give  it  a  worse  name.  When- 
ever he  was  to  represent  the  most  beautiful  women,  lie 
ii  sure  it  give  them  a  good  share  of  corpulence.  It 
seems  as  if  nobody  could  be  a  beauty  with  him  under 
two  hundred  weight.     His  very  Graces  are  alt  fat. 

But  this  may  go  much  farther  than  mere  bulk ;  it 
will  reach  even  to  very  great  deformities,  which  some- 
limes  grow  into  beauties,  where  they  are  habitual  and 
general.  One  of  our  own  countrymen  (who  was  a 
particularly  handsome  man)  in  his  travelling  over  the 
Alps,  was  detained  by  a  fever  in  one  of  those  villages, 
where  every  grown  person  has  that  sort  of  swellings  in 
the  neck  which  they  call  ^Vr^^;  and  of  which  some 
are  very  near  as  big  as  their  heads.  The  first  Sunday 
that  he  was  able,  he  went  to  their  church  (for  he  was 
a  Roman  catholic)  to  return  thanks  to  heaven  for  his 
recovery.  A  man  of  so  good  a  figure,  and  so  well 
drest,  had  probably  never  before  been  within  tbe  walls 
•f  that  chapel.  Every  body^s  ejen  were  fixed  upon 
him :  and  as  they  went  out,  they  cried  out  loud  enoagh 
for  him  to  hear  them,  ^'  O  how  completely  handsome 
would  that  man  be,  if  he  had  but  vl  goitre  !^^ 

In  some  of  the  most  military  nations  of  Africa,  no 
man  U  reckoned  handsome  that  has  not  five  or  six  scars 
ill  his  face.  This  custom  might  possibly  at  first  be  in- 
troduced among  them  to  make  them  less  afraid  of 
wounds  in  that  part  in  battle :  but  however  that  was, 
it  grew  at  last  to  have  so  great  a  share  in  their  idea  of 
beauty,  that  they  now  cut  and  slash  the  faces  of  their 
poor  little  infants,  in  order  to  give  them  those  graces, 
when  they  are  grown  up,  which  are  so  necessary  to 
win  the  hearts  of  their  mistresses  \  and  which,  with  tbe 
assistance  of  some  jewels  or  ingots  of  gold  in  their 
noses,  ears,  and  lips,  must  certainly  be  irresistible 
to  tlie  ladies  of  that  country. 

The  covering  each  clieek  all  over  with  a  burning  sort 
of  red  colour,  has  long  been  looked  upon  in  a  neigh- 
bouring country  to  be  as  necessary  to  render  a  fine  lady^s 
face  completely  beautiful,  as  these  scars  are  for  the  beaux 
»n  Africa. 

The  natural  complexion  of  the  Italian  ladies  is  of  a 
highf  r  glow  than  ours  usually  are  \  and  yet  Mr  Addi- 
son is  very  just,  in  making  a  Nnmidian  call  the  ladies 
of  the  same  country  pale  unripened  beautien* 

The  glowing  dames  of  Zama^s  royal  court 
Have  faces  fiusht  with  more  exalted  charms : 
The  sun,  that  rolls  bis  chariot  o^er  their  heads. 
Works  up  more  fire  and  colour  in  their  cheeks : 
Were  you  with  these,  my  prince,  you^d  soon  forget 
.    The  pale  unripenM  beauties  of  the  north  ! 

Syphon  to  Juba :  in  CutOf  act  i,  scene  4. 

The  prinoe  of  Anamaboo,  who  had  been  so  long  and 
latterly  so  much  used  to  the  European  complexion,  yet 
said  of  a  certain  lady  a  little  before  he  left  London, 
*^  That  she  would  be  the  most  charming  woman  in  the 
world  if  she  was  but  a  negro.*^ 
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In  an  account  of  some  of  the  farther  travek  that  any  Bcmi, 
of  our  people  have  made  up  the  river  Gambia,  we  are  Bcanw 
informed,  that  when  they  came  to  some  villages  where 
probably  no  Europeans  bad  ever  been  before,  the  women 
ran  frigfatened  and  screaming  from  them,  on  taking 
them  to  be  devils,  merely  00  account  of  tbe  whiteness 
of  their  complexion. 

We  cannot  avoid  observing,  however,  that  heaven  is 
very  good  and  merciful  to  mankind,  even  in  making  os 
capable  of  all  this  variety  of  mistakes.  If  erery  person 
judged  exactly  right  of  beauty,  every  roan  that  was  in 
love  in  such  a  district,  would  be  in  love  with  tbe  same 
woman.  The  superior  beauty  of  each  ham'et  woold 
be  the  object  of  tbe  hate  and  malice  of  all  tbe  rest  of 
her  own  sex  in  it,  and  the  cause  of  dissension  and  mur- 
ders among  all  of  the  other.  If  this  woold  bold  in  one 
town,  it  would  hold  for  tbe  same  reasons  in  every  other 
town  or  district }  and  of  course  there  would  be  nothing 
more  wanting  than  this  universal  right  judgment  of 
beanty,  to  render  the  whole  world  one  continued  scene 
of  blood  and  misery. 

But  now  that  fancy  has  perhaps  HHure  to  do  with 
beanty  than  judgnient,  there  is  an  infinity  of  tastes, 
and  consequently  an  infinity  of  beauty ;  for  to  the 
mind  of  the  lover,  supposed  beauty  is  full  as  good  as 
real.  Every  body  may  now  choose  out  whiat  happens 
to  hit  his  own  turn  and  cast.  This  increases  the  ex- 
tent of  beauty  vastly,  and  makes  it  in  a  maoner  univer- 
sal :  for  there  are  but  few  people  in  comparison  that 
are  truly  beautiful  j  but  every  body  may  be  beautifd 
in  tbe  imagination  of  some  one  or  other.  Some  may 
delight  themselves  in  a  black  skin,  and  others  in  a  whiter 
some  in  a  gentle  natural  rosiness  of  complexion,  others 
in  a  high  exalted  artificial  red  ;  some  nations  in  waists 
disproportionably  large,  and  others  in  waists  as  dispro- 
portionably  small.  In  short,  the  most  opposite  things 
imaginable  may  each  be  looked  upon  as  beautiful  in 
whole  different  countries,  or  by  different  people  in  the 
same  country. 

We  should  perhaps  make  a  distinction  here  again,  as 
to  the  two  former  parts  of  beauty  and  the  two  latter. 
Fancy  has  much  more  to  do  in  the  articles  of  form  and 
colour  than  in  those  of  the  passions  and  grace.  The 
good  passions,  as  they  are  visible  on  the  face,  are  ap- 
parent goodness^  and  that  roust  be  generally  amiable: 
and  true  grace,  wherever  it  appears  to  any  degree,  one 
should  think  must  be  pleasing  to  every  human  creature ; 
or  perhaps  this  may  never  appear  in  the  women  of  any 
nation,  where  the  men  are  grown  so  savage  and  brutal 
as  to  have  lost  all  taste  of  it. 

Yet  even  as  to  grace  itself,  under  the  notion  of  plea- 
singness,  it  may  become  almost  universal,  and  be  as  sub- 
ject to  the  dominion  of  fancy  as  any  of  the  less  signifi- 
cant parts  of  beauty.  A  parent  can  see  gentleness  in 
the  most  awkward  child  perhaps  that  ever  was  bom  j 
and  a  person  who  is  truly  in  love,  will  be  pleased  with 
every  motion  and  air  of  the  person  beloved  ;  which  is 
the  most  distingui&hing  character  that  belongs  to  grace. 
See  this  subject  more  fully  considered  in  the  article 
BxAUTT  in  the  Sopflememt. 

Beauty,  in  Arekiteoiure^  Paintings  and  other  arts, 
is  tbe  harmony  and  justness  of  the  whole  composHion 
taken  together. 

BEAUVAIS,  an  episcopal  city  of  France,  in  tbe 
department  ofOisn.     The  cathedral  chumli,  wbisfa 
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■b  IS  dedicated  to  St  Peter,  is  much  admired  for  its  fine 
arcbitectare.  It  contains  a  great  number  of  relics, 
''*  and  a  library  of  curious  book^.  The  town  was  ineflfec- 
**^tually  besieged  by  the  English  in  1443,  and  by  the 
duke  of  Burgundy  with  an  army  of  80,000  rotn.  In 
this  last  siege  the  women  signalized  themselves  nnder 
the  conduct  of  Jean  Hachette,  who  set  op  a  standard 
yet  preserved  in  the  church  of  the  Jacobins.  The  duke 
tras  obliged  to  raise  the  siege ;  and  10  memory  of  this 
exploit,  the  women  walk  fii-st  in  a  procession  on  the 
zoth  of  July,  the  anniversary  of  their  deliverance.  The 
town  had  x  2,800  inhabitants  in  1815.  Beauvais  is 
situated  on  the  river  Therin,  4a  miles  north  of  Paris, 
in  £.  Long.  2.  1 5.  N.  Lat.  49.  26. 

BXAUVAis,  a  town  of  France  In  Upper  Langnedoc, 
seated  on  the  river  Tescou.     £.  Long.  i.  43.  N.  Lat. 

BEAUVIN,  a  city  of  Burgundy  in  France,  in  £• 
Long.  4«  50.  N.  Lat.  47. 

BEAUVOIR  $ur  Mer^  a  maritime  town  of  France, 
in  the  department  of  Vendee,  25  miles  south-west  of 
Nantes.     W.  Long.  i.  5.  N.  Lat.  46.  45. 

BEAUVOISIS,  a  territory  of  France,  formerly  part 
t^f  Picardy,  now  included  under  the  department  of  Oise. 

BEBELINGUEN,  a  town  of  Suabia,  in  the  king- 
dom of  Wirtemberg  in  Germany,  seated  on  a  lake  from 
which  proceeds  the  river  Worm.  £.  Long.  9.  8.  N. 
Lat.  48.  45* 

B£BRYCIA,  in  Ancient  Geography^  an  ancient 
name  of  Bitfaynia,  so  called  from  the  Bebryces  its  in* 
liabitants.  The  Bebryces  were  afterwards  driven  out 
by  the  Thracians,  viz.  the  Bithyni  and  Thyni :  from 
whom,  in  process  of  time,  the  country  took  the  name 
of  Bitkynia.     See  Bithtnia. 

B£C,  a  town  of  France,  in  the  department  of  Lower 
Seine,  seated  on  a  tongue  of  land,  at  the  confluence  of 
two  rivers.     £.  Long.  o.  5  a.  N.  LaL  48.  45. 

BECAH,  or  Bekam,  a  Jewish  coin,  being  half  a 
shekel.  In  Dr  Arbuthnot's  table  of  reductions,  the 
bekah  amounts  to  13tv^*  »  in  Dr  Prideaux's  conipota« 
tion  to  IS.  6d.  £very  Israelite  paid  an  hundred  bekahs 
a  head  annually  for  the  support  of  the  temple. 

BECALM,  in  a  general  sense,  signifies  to  appease, 
to  allay. 

Becalm,  in  the  sea  language.  A  ship  is  said  to  be 
becalmed  when  there  is  not  a  breath  of  wind  to  fill  the 
sails. 

BECANOR,  a  town  of  India,  in  Asia,  seated  on  tbe 
river  Ganges,  in  £.  Long.  83.  j.  N.  Lat.  27.  40. 

BECCABUNGA,  Brooklime;  the  trivial  name  of 
a  species  of  veronica.    See  Veronica,  Botany  Index, 

BECCARIA,  Casar  Bonesana,  Marquis  of, 
an  Italian  writer  on  jurisprudence.    See  Sufflem ent. 

Beccaria,  Gtambattista^  an  Italian  natural  philo- 
sopher.    See  SOPFLEMENT.* 

BECCLES,  a  town  of  Soflfolk  in  England,  con* 
taining  2979  inhabitants  in  i^ii*  £.  Long.  i.  30. 
N.  Lat.  52.  38.     . 

BECHER,  John  Joachim,  a  celebrated  chemist, 
was  born  at  Spires,  in  1645.  ^^  ^^  connected  with 
the  most  learned  men  in  Europe )  and  the  emperor,  the 
electors. of  Mentx  and  Bavaria,  and  other  persons  of 
high  rank;  furnished  him  with  the  means  of  making  es- 
periments  in  mathematics,  natural  philosophy,  medicine, 
•ad  chemistry.    As  his  thoughts  were  very  judicious  and 
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uncommon  with  respect  to  economy  and  to  increabjng 
the  revenues  of  a  state,  he  was  invited  to  Vienna,  where 
he  contributed  greatly  to  the  establishment  of  several 
manufactures,  a  chamber  of  commerce,  and  an  India 
company  ;  but  the  jealousy  of  some  of  tbe  ministers  oc- 
casioned his  disgrace  and  ruin.  He  was  not  less  un- 
happy at  Mentz,  Munich,  and  Wurtzburg ;  which  de- 
termined him  to  go  to  Haerlem,  where  he  invented  a 
machine  for  working  a  gi*eat  i|uantity  of  silk  in  a  little 
time,  and  with  few  bands :  but  new  misfortunes  made 
him  come  to  England,  and  he  died  at  London  in  1685* 
He  wrote  many  works  ;  tlie  principal  of  which  are, 
I.  Phyaica  Subierranea^  which  was  reprinted  at  Leipsic 
in  1703,  and  17399  in  ocCavo,  with  a  small  treatise, 
by  £•  Stahl,  entitled  Specimen  Beckeruunim, '  2.  £jr- 
perimentwn  chymicum  novum^  8vo.  3.  Character  pro 
Notitia  Linguarum  universaii,  4.  Inatitutiones  CAy» 
micm^  seu  Manuductw  ad  Fkilomphiam  Hermeticam^ 
4to.  5.  Iwttitutianes  ChynuccB  prodroma^  1 2mo.  6. 
Enperimentum  novum  ae  curigsum  de  Minera  arenaria 
perpetuOj  &c. 

BECHIN,  a  town  of  Bohemia,  in  the  circle  of  the 
same  name.  It  was  taken  and  burnt  by  General  Be- 
qooi  in  1 619.  It  is  seated  oil  the  liver  Lausuics,  in 
£.  Long.  15.  12.  N.  Lat.  49.  14. 

BECK,  or  Beke,  a  word  which  imports  a  small 
stream  of  water  issuing  from  some  burn  or  spring. 
Hence  Heit-becke^  little  brooks  in  tlie  rough  and  wild 
mountains  about  Richmond  near  Lancashire,  so  called 
on  account  of  their  ghastliness  and  depth. 

Beck  is  chiefly  used  among  us  in  the  composition  of 
names  of  places  originally  situated  on  rivulets :  hence 
Walbeck,  Bournbeck,  &c.  The  Germans  use  beck  in 
the  same  manner. 

Beck,  Davids  an  eminent  portrait  painter,  was 
born  at  Arnheim  in  Guelderland  in  1621,  and  became 
a  disciple  of  Vandyck  \  from  whom  he  acquired  a  fine 
manner  of  penciling,  and  that  sweet  style  of  colouring 
which  is  peculiar  to  that  great  master  and  to  all  the 
dis.*IpleR  trained  up  under  his  direction.  He  possessed 
besides,  that  freedom  of  hand,  and  readiness,  or  rather 
rapidity  of  execution,  for  which  Vandyck  was  ^  re- 
markably famous ;  and  King  Charles  I.  when  he  oh* 
served  the  expeditions  manner  of  BeckV  painting,  was 
so  exceedingly  surprised,  that  he  told  Beck,  it  was  lii« 
opinion,  he  could  paint  if  he  was  riding  post.  He  was 
appointed  portrait-painter  and  chamberlain  to  Queen 
Christina  of  Sweden  \  and  bv  her  recommendation, 
most  of  the  illustrious  persons  in  Europe  sat  to  him  for 
their  pictures.  He  was  agreeable,  handsome,  and  po- 
lite, and  lived  in  die  highest  favour  with  his  royal  mi- 
stress :  but,  having  an  earnest  de«iire  to  visit  his  friends 
in  Holland,  and  lea^'ing  (he  court  of  Sweden  much 
against  the  queen^s  inclination,  she  apprehended  that 
he  intended  never  to  return  \  and,  as  he  died  soon  af- 
ter at  the  Hague,  it  was  suspected  that  he  was  poison- 
esl.  This  happened  in  1656,  when  he  was  aged  only 
35  years.  A  very  singular  adventure  happened  to  this 
painter  as  he  travelled  thVoogh  Germany,  which  seems 
not  unworthy  of  being  recited.  He  was  suddenly  and 
violently  taken  ill  at  the  inn  where  he  lodged,  and  was 
laid  out  as  a  corpse,  seeming  to  all  appearance  quite 
dead.  His  valets  expressed  the  strongt- st  marks  of  grief 
for  the  loss  of  their  master,  and  while  they  sat  beside 
his  bed,  they  drank  very  freely  by  way  ^of  consolation. 
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At  1a^  bbe  of  them,  who  grew  mUch  intoxicatedi  said 
to  his  companions.  Our  master  was  fond  of  his  glass 
'while  he  was  alive,  and  out  of  gratitude  let  ns  give  him 
a  glass  now  be  is  dead»  As  the  rest  of  the  servants  as* 
eented  to  the  proposal,  he  raised  up  the  head  of  his 
^master,  and  endeavoured  to  pour  some  of  the  liquor  into 
his  mouth.  By  the  fragrance  of  the  wine,  or  probably 
by  a  small  quantity  that  imperceptibly  got  down  his 
throat,  Beck  opened  his  eyes  ;  and  the  servant  being 
excessively  drunk,  and  forgetting  that  his  master  was 
considered  as  dead,  compelled  him  to  swallow  what 
>rine  remained  in  the  glass.  The  painter  gradually  re- 
vived, and  by  proper  management  and  care  recovered 
perfectly,  and  escaped  a  premature  interment.  How 
Jiighly  the  works  of  this  master  were  esteemed,  may 
•appear  from  the  many  marks  of  distinction  and  honour 
which  were  shown  him ;  for  he  received  from  different 
princes,  as  an  acknowledgment  of  bis  singular  merit, 
nine  gold  chains,  and  several  medals  of  gold,  of  a  very 
Jarge  sixci 

BECKET,  Thomas,  lord  chancellor  of  England, 
archbishop  of  Canlerbory  in  the  I2tb  century.  The 
story  of  his  birth  is  as  extraordinary  as  that  of  his  life. 
It  is  related  that  his  father  Gilbert  Becket,  some  time 
sheriff  of  London,  went  on  a  pilgrimage  to  Jerusalem, 
tvhere  being  surprised  and  enslaved  by  a  party  of  Sara- 
cens, his  master^s  daughter  fell  in  love  with  him  ^  and 
that  when  he  made  his  escape  she  followed  him  to  Lon- 
don. So  singular  an  instance  of  heroic  affection  struck 
lilm ;  and'  after  consulting  with  some  bishops,  he  bap- 
tized her  by  the  name  of  Matilda,  and  married  her ; 
from  which  marriage  proceeded  the  haughty  Thomas 
Becket.  Being  raised  to  the  archbishopric,  he  began 
the  great  dispute  between  the  crown  apd  the  mitre, 
and  sided  with  the  pope :  at  which  King  Henry  II.  was 
greatly  offended  ^  and  calling  an  assembly  of  the  bisbope 
at  Westminster,  offered  six  articles  against  papal  en- 
croachments, which  he  urged  Becket  to  assent  to. 
Becket,  at  the  importunities  of  several  lords,  signed 
them  ^  but  relapsing,  he  was  ordered  to  be  tried  in  a 
traitor :  upon  which  he  fled  into  Flanders.  The  king 
banished  all  bis  relations,  and  Becket  excommunicated 
all  his  opposers.  At  last,  after  seven  years,  by  the  in- 
tercession of  the  French  king  and  the  pope,  he  retoni- 
^ }  but  refused  to  absolve  these  bishops  and  others  he 
bad  excommunicated  {  whereupon  the  king  grew  enra- 
ged, and  is  reported  to  have  dropped  these  expressions: 
**  That  he  was  an  unhappy  prince,  who  maintained  a 
great  number  of  lazy  ioslgnificaot  persons  about  him, 
none  of  whom  had  gratitude  or  spirit  enough  to  re- 
venge him  on  a  single  insolent  prelate  who  gave  him  so 
much  disturbance.'*  These  words  of  the  king  put  four 
gentlemen  of  liis  court  on  forming  a  desien  against 
the  arcbbishop^s  life,  which  they  executed  in  the  ca- 
thedral church  of  Canterbury,  on  the  29th  of  Decem- 
ber 1171.  They  endeavoured  to  drag  him  oot  of  the 
church  'f  hot  finding  they  could  not  do  this  without 
difliculty,  killed  him  there.  The  assassins  being  airaid 
they  had  gone  too  far,  durst  not  return  to  the  king's 
court  at  Normandy,  but  retired  to  Knaresborough  in 
Yorkshire  j  where  everybody  avoided  their  company, 
hardly  aiw  person  even  choooing  to  eat  or  drink  with 
them.  Iliey  at  length  took  a  voyage  to  Rome,  and 
"being  admitted  to  penance  by  Pope  Alexander  III. 
they  went  to  Jernsalem^  where,  according  to  the  pope's 


order,  they  spent  their  lives  in  penitential  austeritiei,  BmM. 
and  died  in  the  Black  Mountain.  They  were  buried  at 
Jerusalem,  without  the  church  door  belonging  to.  the 
Templars.  King  Henry  was,  or  affected  to  be,  mocb 
disturbed  at  the  news  of  Becket's  death,  and  de* 
spatched  an  embassy  to  Rome  to  clear  himself  from 
the  imputation  of  being  the  cause  of  it.  Immedi- 
ately all  divine  offices  ceased  in  the  church  of  Canter- 
bury, and  this  for  a  year,  excepting  nine  days  ;  at  the 
end  of  which,  by  order  ef  the  pope,  it  was  reconsecn* 
ted.  Two  years  after,  Becket  was  canoniked^  and 
the  following  year,  Henry  returning  to  England,  went 
to  Canterbury,  where  he  did  penance  as  a  testimony  of 
his  regret  for  the  murder  of  Becket.  When  he  came 
within  sight  of  the  church  where  the  archbifbop  was 
buried,  be  alighted  off  his  horse,  and  walked  barefoot, 
in  the  habit  of  a  pilgrim,  till  be  (»me  to  Becket'i 
tomb  'y  where,  after  he  had  prostrated  himself  and  pray- 
ed  for  a  considerable  time,  be  submitted  to  be  sconi^ 
ged  by  the  monks,  and  passed  all  that  day  and  night 
without  any  refreshment,  and  kneeling  upon  the"  ban 
stone.  In  X22i  Becket's  body  was  taken  up,  50 years 
after  his  murder,  in  the  presence  o£  King  Henry  IIL 
and  a  great  concourse  of  the  nobility  and  others,  and 
deposited  in  a  rich  shrine,  erected  at  the  expenee  of 
Stephen  Langton  archbishop  of  Canterbury,  which  was 
soon  visited  from  all  parts,  and  enriched  with  the  most 
costly  gifts  and  offerings ;  and  the  miracles  said  to  be 
wrought  at  his  tomb  were  so  numerous,  that  Gervase 
of  Canterbury  tells  ns,  there  were  two  large  volnma 
of  them  kept  in  that  church.  The 'monks  used  to 
raise  his  body  every  year ;  and  the  day  on  which  this 
ceremony  was  performed,  which  was  called  the  day  of 
his  troHBlation^  was  a  general  holiday ;  every  50tfa  year 
there  was  celebrated  a  jubilee  to  his  honour,  which 
lasted  15  days :  plenary  indulgences  were  then  granted 
to  all  that  visited  his  tomb)  and  100,000  pilgrims  have 
been  registered  at  a  time  in  Canterbury.  The  devo- 
tion towards  him  had  quite  effaced  in  that  town  the 
adoration  of  the  Deity  \  nay,  even  that  of  the  Virgin. 
At  God's  altar,  for  instance,  there  were  offered  in  one 

?ear  3I.  2s.  6d.  \  at  the  Virgin's,  63I.  5s.  6A.  j  at  St 
'homas's,  83  2l.  1 2s.  3d.  But  next  year  the  dispropor- 
tion was  still  greater:  there  was  not  a  penny  offered  at 
God's  altar ;  the  Virgin's  gained  only  4U  is.  8d. ;  hot 
St  Thomas  had  got  for  his  share  954I.  6s.  3d.  Louis 
VTI.  of  France  had  made  a  pilgrimage  to  this  miia- 
coloos  tomb,  and  had  bestowed  on  the  shrine  a  jewel 
which  was  esteemed  the  richest  in  Christendom.  Henry 
VIU.  to  whom  it  may  easily  be  imagined  how  ol^ 
noxious  a  saint  of  this  character  behoved  to  appear, 
and  how  much  contrary  to  all  his  projects  for  degra* 
ding  the  authority  of  the  eonrt  of  Borne,  not  only  pil- 
laged the  rich  shrine  dedicated  to  St  Thomas,  but 
made  the  saint  himself  be  cited  to  appear  in  court,  and  . 
be  tried  and  condemned  as  a  traitor :  he  ordered  his 
name  to  be  struck  ont  of  the  kalendar  \  the  office  ibr 
his  festival  to  be  expunged  from  all  breviaries  \  and  Ua 
bones  to  be  burnt,  and  the  ashes  thrown  in  the  air. 
From  Mr  Thomas  Warton  we  learn,  that  Becket  wtf 
the  subject  of  poetical  legends.  The  Lives  ^the  SamU 
in  verse,  in  Bonnet's  librarv  (Number  CLXV.),  contam 
his  martyrdom  and  translation.  This  mannacript  is 
supposed  to  be  of  the  Z4th  centniy.  The  same  inge* 
niotti  writer  infoms  ns,  from  Peter  de  Bleii|  that  the 
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COfid  Pontc  war :  the  Boanans,  till  then,  sal  down  to 
eat  on  plain  wooden  bencbefi,  in  imitation  of  tlie  beroea 
of  Homer,  or,  as  Varro  expresses  it,  after  tbe  manner 
of  the  Lacedemonians  and  Cretans*  Scipio  Africa- 
nas  first  made  an  innovation :  bo  bad  brought  fron» 
Carthage  some  of  those  little  beds  called  putdeant^  or, 
archaici;  being  of  a  wood  common  enongfa,  very  low, 
stoflPed  only  with  straw  or  hay,  and  covered  with  goats 
or  sheep's  skins,  fugditna peUihu»  ttratu  In  reality,  there 
Waa  no  great  difference,  as  to  delicacy,  between  these 
new  beds  and  the  ancient  benches  )  bat  the  custom  of 
ireqqent  bathing,  which  began  then  to  obtain,  by  soft- 
ening and  relaxing  the  body,  pat  men  on  trying  to  rest 
themselves  more  commodionsly  by  lying  along  than  by 
sitting  down«  For  the  ladies,  it  did  not  seem  at  first 
consistent  with  their  modesty  to  adopt  the  mode  of  ly-* 
ing :  accordingly  they  kept  to  tbe  old  coslom  all  tbe 
time  of  the  commonwealth  \  but,  from  tbe  first  Caesars, 
they  ate  on  their  beds.  For  tbe  youth  who  had  not 
yet  put  oii  the  toga  vtrilia^  they  were  long  kept  to  the 
ancient  discipline.  When  they  were  admitted  to  table, 
they  only  sat  on  the  edge  of  tbe  beds  of  their  nearest 
relations.  Never,  says  Suetonius,  did  the  young  Cse* 
sars,  Caius  and  Lucios,  eat  at  the  table  of  Augustus ; 
but  they  were  set  in  imo  loco^  or,  as  Tacitus  expresses 
itt  ad  Iwti  fulcra.  From  the  greatest  simplicity«  tbe 
Romans  by  degrees  carried  their  dining  beds  to  the 
most  surprising  magnificence.  Pliny  assures  w*,  it  was 
no  new  thing  to  see  them  covered  over  with  platen  of 
silver,  adorned  with  the  softest  matt,  and  the  richest 
counterpanes.  Lampridios,  speaking  of  Heliogabalus^ 
says,  be  had  beds  of  solid  silver,  sidido  argento  habuit 
lectos  et  tricUniaret^  ct  cubiculares*  We  may  add, 
that  Pompey,  in  his  third  triumph,  brought  in  beds  of 
gold. — The  Romans  had  also  beds  whereon  they  studied^ 
and  beds  whereon  the  dead  were  carried  to  the  funeral 
pile. 

BeD' Mouldings  in  Architecture^  a  term  used  for 
those  members  of  a  corniche  wbicb  are  placed  below 
the  coronet  \  and  now  usually  consist  of  an  ogee,  a 
list,  a  large  boultine,  and  another  list  under  the  co- 
ronet. 
.  Bej>  of  Justice^  in  the  old  customs  of  France,  a 
throne  upon  which  the  king  sat  when  he  went  to  the 
parliament.  The  king  never  held  a  bed  of  justice  un- 
less for  affairs  that  concerned  the  state,  and  then  all  the 
officers  of  parliament  were  clothed  in  scarlet  robes. 

Bbd  of  the  Carriage  of  a  Great  Gun^  a  thick  plank, 
that  lies  under  the  piece  \  being,  as  it  were,  the  body 
of  the  carriage. 

Bed,  in  Masonry^  a  course  or  range  of  stones ;  and 
the  joint  of  the  bed  is  the  mortar  between  two  stones, 
placed  over  each  other. 

Bed,  in  Gardenings  square  or  oblong  pieces  of 
ground  in  a  garden,  raised  a  little  above  the  level  of  the 
adjoining  ground,  and  wherein  they  sow  seeds  or  plant 
roots. 

Hot'BED.     See.  Hot- Bed. 

Lords  of  the  Bed  Chamber ^  in  the  British  court,  are 
1 .2  noblemen  who  attend  in  their  turns,  each  a  month  \ 
during  which  time  they  lie  in  tbe  king's  bed-chamber, 
and  wait  on  him  when  he  dines  in  private.  Their  salary 
is  loool.  per  annum. 

BEDA,  commonly  called  Venerabie  Bede^   one  of 
our  most  ancient  historians,  was  bom  in  the  year  672, 


Ml  the  neighbourhood  of  Weremonth,  10  the  btsbi^irie  ^ck 
of  Durham.  He  wa^  educated  by  the  abbot  Benedict  | 
in  the  monastery  of  St  Peter,  near  the  month  of  tbe  ri-  ^  BriA 
▼er  Wyre.  At  the  age  of  19  h.e  was  ordained  deacon, 
and  priest  in  the  year  702.  Aboat  this  time  he  was 
invited  to  Rome  by  Pope  Sergins  \  but  there  is  no  suffi- 
cient reason  to  believe  that  he  accepted  the  invitation. 
In  the  year  731  he  pnblished  his  Ecclesiastical  History; 
a  work  of  so  much  merit,  notwithstanding  tbe  legendary 
tales  it  containS|  that  it  were  alone  sufficient  to  immor- 
talize the  author.  He  died  in  the  year  735  of  a  lin- 
gering consumption,  probably  occesioned  by  a  seden- 
tary life,  and  a  long  uninterrupted  application  to  stu- 
dy and  literary  compositions,  of  wfaicli  he  left  an  in- 
credible number.  He  was  buried  in  the  church  of  bis 
convent  at  Jarrow:  but  his  bones  were  afterwards  re* 
moved  to  Durham,  and  there  deposited  in  tbe  same 
coffin  with  those  of  St  Cutbbert*  Bede  was  ondoabt- 
edly  a  singular  phenomenon  in  an  ignorant  and  illiterate 
age.  His  learnings  for  tbe  times,  was  extensive,  his 
application  incredible,  his  piety  exemplary,  and  his 
modesty  excessive.  He  was  universally  admired,  con- 
sulted, and  esteemed,  daring  his  life:  and  bis  writings 
are  deservedly  considered  as  the  foundation  of  onr  ec- 
clesiastical history.  His  language  is  neither  elegant 
nor  pure,  bst  perspicuous  and  ea^«— «Ali  bis  works 
are  in  Latin.  The  first  general  collection  of  then  ap* 
peered  at  Paris  in  15441  in  three  volunneo  in  folio. 
They  were  printed  again  at  the  same  place  in  1554,  in 
eight  volumes.  They  were  also  published  in  the  same 
nze  and  number  of  volumes  at  Basil  in  1563,  reprinted 
at  Cologne  in  161 2»  and  at  the  same  phice  in  1688. 
Besides  this  general  collection,  there  are  several  of  his 
compositions,  which  have  been  printed  separately,  or 
amongst  the  collections  of  the  writings  of  ancient  an- 
thorsj  and  there  are  several  manuscripts  ascribed  to 
him,  which  are  preserved  in  the  different  libraries  in 
Oxford  and  Cambridge. 

BEDALL,  a  town  in  tbe  north  riding  of  York- 
shire. Through  this  town  passes  a  Roman  causeway  to 
Richmond,  &c.     W.  Long.  J.  40.  N.  Lat.  54.  30. 

BEDARIEUX,  or  Bec  d'Arieux,  a  town  of  Lan- 
guedoc  in  France,  now  the  department  of  Heranlt, 
seated  on  the  river  Obe,  in  E.  Long.  3.  24.  N.  Lat 
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BEDDOES,  Thomas,  an  eminent  Englbh  medical 

writer.    See  Supplemekt. 

BEDEL.    See  Beadle. 

Bedel,  a  small  town  in  the  north  riding  of  York- 
shire, seated  on  a  little  brook,  in  W.  Long.  i.  30. 
N.  Lat.  54.  30. 

BEDELL,  Dr  William,  a  learned  prelate,  bom 
in  Essex  in  1570.  He  went  with  Sir  Henry  Wotton 
the  English  ambassador  to  the  republic  of  Venice,  as 
his  chaplain,  in  1604;  and  continuing  eight  years  in 
that  city,  contracted  an  intimate  acquaintance  with  tbe 
famous  r  ather  Paul,  of  whom  he  learned  Italian  so  well 
as  to  translate  the  English  Common  Prayer  Book  into 
that  language :  in  return  be  drew  up  an  English  gram- 
mar for  Father  Paul,  who  declared  he  had  learned  more 
from  him  in  all  parts  of  divinity  than  from  any  ooe 
beside.  He  was  accordingly  much  concerned  when 
Bedell  left  Venice  \  and  at  his  departure  presented  him 
with  his  picture,  the  MSS.  of  his  History  of  the  Conn* 
cil  of  Trent,  his  History  of  the  Interdict  and  loquisi- 
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tion,  with  other  literary  donations.  In  16291  ^^  ^^ 
tained  the  bishopric  of  Kilraore  and  Ardagb  in  Ireland  ; 
and  finding  these  dioceses  in  great  disorder,  applied 
himself  vigoroosly  to  reform  the  abates  there.  He 
was  no  persecator  of  Papists,  but  laboured  with  great 
tnccess  to  convert  the  better  sort  of  the  Popish  clergy : 
lie  procured  an  Irish  translation  of  the  Common  Prayer 
Book,  which  he  caused  to  be  read  in  his  cathedral 
every  Sunday;  and  the  New  Testament  having  been 
translated  by  Archbishop  Daniel,  be  procured  one  of 
-the  Old  Testament  f  which  he  having  been  prevented 
from  printing  himself,  was  afterwards  executed  at  the 
czpence  of  the  great  Mr  Robert  Boyle.  He  published, 
in  1624,  a  controversial  book  against  the  Roman  Ca* 
Cholics,  which  he  dedicated  to  Charles  prince  of  Wales.; 
and  assisted  the  archbishop  of  Spalatro  in  finishing  his 
famons  work  De  Repubitca  EccSestastica^^^When  the 
bloody  rebellion  broke  out  in  Ireland  in  Oct.  1641,  the 
hifthop  at  first  did  not  feel  the  violence  of  its  effects ;  for 
the  very  rebels  bad  conceived  a  great  veneration  for 
liim,  and  they  declared  he  should  be  the  last  English- 
man they  would  drive  out  of  Ireland.  His  was  the 
only  house  in  the  county  of  Cavan  that  was  inviola- 
ted,  and  it  was  filled  with  the  people  who  fled  to  him 
for  shelter.  About  the  middle  of  December,  however, 
the  rebels,  pursuant  to  orders  received  from  their  coun« 
cil  of  state  at  Kilkenny,  required  him  to  dismiss  the 
people  that  were  with  biro  ;  which  he  refused  to  do, 
declaring  he  would  share  the  same  fate  with  the  rest. 
Upon  this,  they  seized  him,  his  two  eons,  and  Mr 
Clogy  who  had  married  his  daughter-in-law,  and  car- 
ried them  prisoners  to  the  castle  of  Cioughboughter,  sur- 
rounded by  a  deep  water,  where  they  put  them  all,  ex- 
cept the  bishop,  in  irons  ^  after  some  time,  however, 
this  part  of  their  severity  was  abated.  After  being 
confined  for  about  three  weeks,  the  bishop  and  his  two 
sons,  and  Mr  Clogy,  were  exchanged  for  some  of  the 
principal  rebels  :  but  the  bishop  died  soon  after,  on  the 
7th  of  February  1642,  his  death  being  chiefly  occa- 
sioned by  his  late  imprisonment,  and  the  weight  of  sor- 
rows which  lay  upon  his  mind.  The  Irish  did  him  un* 
usual  honours  at  his  burial ;  for  the  chief  of  the  rebels 
gathered  their  forces  together,  and  with  them  accompa- 
nied his  body  to  the  church-yard. 

B£D£R,  a  strong;  town  of  Asia,  in  the  dominions  of 
the  Great  Mogul.     £.  Long.  81.  10.  N.  Lat.  16.  50. 

BEDFORD,  the  county  town  of  Bedfordshire  in 
England,  seated  on  both  sides  of  the  river  Ouse,  over 
which  there  is  a  stone  bridge  ;  in  W.  Long.  o.  20.  N. 
Lat.  52.  6.  It  is  an  ancient  town,  and  pleasantly  si- 
tuated, but  not  very  large  nor  well  built,  though  the 
buildings  are  much  improved  of  late,  and  the  river  made 
navigable.  It  sends  two  members  to  parliament,  and 
gives  the  title  of  duke  to  the  noble  family  of  Russel.  At 
this  place  the  Britons  were  overthrown  in  a  great  bat- 
tle in  572,  by  Cothwulf  the  Saxon  king ;  and  here  was 
a  strong  castle,  built  in  the  time  of  the  Normans  by 
Pagan  de  Beauchamp,  the  third  baron  of  Bedford. 
It  was  reduced  by  King  Stephen  after  a  long  siege  ; 
and  afterwards  taken  by  King  John,  after  a  siege  of 
60  days,  from  Fulco  de  Brent,  who  rebelled  against  his 
sovereign,  notwithstanding  he  had  taken  this  castle  be- 
fore from  the  barons,  and  had  it  bestowed  upon  him  by 
the  king.  The  town  is  a  very  ancient  corporation.  The 
nnmber  of  inhabitants  in  1811  was  4605.    The  voters 
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are  said  to  be  1400.  It  is  governed  at  present  by  a 
mayor,  recorder,  two  bailiffs,  twelve  aldermen,  two 
chamberlains,  a  town-clerk,  and  three  Serjeants.  The 
neighbouring  country  is  very  fruitful  in  wheat,  great 
quantities  of  which  are  carried  from  hence  to  Hitclien 
and  Hertford  markets,  sold,  ground,  and  conveyed  to 
London.  The  town  has  hve  churches,  a  free  school, 
and  several  hospitals,  and  enjoys  a  good  trade  in  corn 
by  the  way  of  Lynn.  When  the  river  is  swelled  with 
rains,*  especially  in  winter,  it  is  usual  in  Cambridge- 
shire to  say,  the  bailiff  of  Bedford  is  coming  i  meaning 
that  it  is  going  to  lay  their  fens  under  water. 

BEDFORDSHIRE,  an  inland  county  of  England. 
When  the  Romans  landed  in  Britain,  ^$  years  before 
Christ,  it  was  included  in  the  district  inhabited  by  the 
Catieuchlani,  whose  chief  or  governor  Cassibelinus  head- 
ed the  forces  of  the  whole  island  against  Cesar,  and  the 
year  following  was  totally  defeated.  In  310  the  empe- 
ror Constaotine  divided  Britain  into  five  Roman  pro- 
vinces, when  this  county  was  included  in  the  third  di- 
vision, called  Flavia  C^Bsariensis  ;  in  which  state  it  con- 
tinued 426  years,  when  the  Romans  quitted  Britain. 
At  the  establishment  of  the  kingdom  of  Mercia  (one 
of  the  divisions  of  the  Saxon  heptarchy)  it  was  consi- 
dered as  part  of  that  kingdom  ',  and  so  continued  from 
582  to  827,  when  with  the  other  petty  kingdoms  of  the 
island  it  became  subject  to  the  West  Saxons  under  Eg- 
bert, and  the  whole  was  named  England.  In  889,  Al- 
fred held  the  sovereignty,  when  England  was  divided 
into  counties,  hundreds,  and  tytbings,  and  Bedfordshire 
first  received  its  present  name.  It  is  in  the  Norfolk  cir* 
cuit,  the  province  of  Canterbury,  and  bishopric  of  Lin- 
coln. Its  form  is  oval,  being  about  33  miles  long,  z6 
broad,  and  nearly  73  in  circumference  \  containing  an 
area  of  275,000,  or  according  to  others  of  307,200  square 
acres.  It  supplies  400  men  to  the  national  militia.  It 
Contains  124  parishes,  58  vicarages,  and  11  market- 
towns,  viz.  Bedford,  Ampthil I,  Biggleswade,  Dunstable, 
Leighton,  Beaudesart,  Luton,  Potton,  ShefFord,  Tud- 
dington,  and  Wobum,  and  $^  villages.  The  total  number 
of  inhabitants,  in  1811,  amounted  to  70,213,  and  the 
number  of  houses  to  13,286,  occupied  by  14,927  families. 
It  is  divided  into  nine  hundreds,  sends  two  members  to 
parliament,  and  pays  seven  parts  of  513  of  the  land  tax. 
Its  principal  river,  the  Ouse,  is  navigable  to  Bedford  ; 
and  divides  the  county  into  two  parts,  of  which  that  to 
the  south  is  the  most  considerable.  In  its  course,  which 
is  very  meandering,  it  receives  several  small  streams  5 
the  principal  one  is  the  Ivel,  which  takes  its  rise  in  the 
southern  part  of  the  county.  The  air  is  healthy,  and  the 
soil  in  general  a  deep  day.  The  north  side  of  the  Ouse 
is  fruitful  and  woody,  but  the  sooth  side  is  less  fertile : 
yet  producing  great  quantities  of  wheat  and  barley,  ex- 
cellent in  their  kind,  and  woad  for  dyers.  The  soil 
yields  plenty  of  fullers  earth  for  our  woollen  manufac- 
tory. The  chief  manufactures  of  the  connty  are  thread, 
lace,  and  straw  ware.  In  this  county  there  are  many 
remains  of  Roman,  Saxon,  and  Norman  antiquities } 
and  a  few  Roman  stations,  viz.  Sandys  near  Potton,  and 
the  Magiovinom  of  Antoninus,  by  others  supposed  to 
he  the  ancient  SalensB,  containing  30  acres,  where 
many  urns,  coins,  &c  have  been  dog  up.  Another  at 
Madining-bowre,  or  Maiden-bower,  one  mile  from 
Dunstable,  containing  about  nine  acres,  which  Camden 
supposes  to  htfve  been  a  Roman  station,   iiom  coins 
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of  the  emperors  having  been  freqdently  dug  np  there, 
and  calls  it  Magintum,  Leigbton  Beaadesart  is  sop- 
posed  to  have  been  a  Roman  camp*.  There  is  Another  at 
Arlesey  near  Shefford  ;  and  a  Roman  amphitheatre  majr 
he  traced  near  Bradford  Magna.  The  Roman  road, 
Tcknleld-street,  crosses  this  county,  entering  at  Leigh- 
ton  Beaadesart,  from  whence  it  passes  Dunstable,  where 
it  inclines  northward,  over  Wardon-hills,  to  Badlock  in 
Hertfordshire.  The  Watling-street  enters  this  county 
near  Luton  from  St  Albans,  passes  a  little  north  of 
DunsVable,  where  it  crosses  the  Icknield-street,  and 
from  thence  to  Stoney  Stratford  in  Buckinghamshire^ 
A  Roman  road  also  enters  near  Pottoti,  passes  on  to 
Sandy,,  and  from  thence  to  Bedford,  where  it  crosses 
the  Ouse,  and  proceeds  to  Newport  Pagnell  in  Buck- 
inghamshire. The  following  antiquities  in  this  county 
are  worthy  of  notice:  Bedford  Bridge  and  Priory j 
Chicksand  Abbey  near  Shefford  j  Dunstable  Priory 
near  Luton ;  Eaton  Park  House  or  Eaton  Bray  }  Five 
Knolls  near  Dunstable ;  Newnham  Priory  near  Bed- 
ford 'y  Northill  Church,  three  miles  from  Biggleswade } 
Summerls  Tower  near  Luton  ^  Wardon  Abbey  near 
Shefford  *,  Wobum  Abbey.    See  BEDFORDSHIRE,  Sup- 

FLITMENT. 

BEDLOE,  William,  who  assumed  the  title  of 
Captain^  was  an  infamous  adventurer  of  low  birth,  who 
had  travelled  over  a  great  part  of  Europe  under  difier- 
ent  names  and  disguises,  and  had  passed  among  several 
Ignorant  persons  for  a  man  of  rank  and  fortune.  En- 
couraged by  the  success  of  Oates,  he  turned  evidence, 
gave  an  -account  of  Grbdfrey's  murder,  and  added  many 
circumstances  to  the  narrative  of  the  former.  These 
villains  had  the  boldness  to  license  the  queen  of  enter- 
ing into  a  conspiracy  against  the  king^s  life.  A  reward 
of  500I.  was  voted  to  Bedlde  by  the  coramens.  He  is 
said  to  have  asserted  the  reality  of  the  plot  on  his  death- 
bed :  but  it  abotmds  with  absurdity,  conlradiction,  and 
perjury  ;  and  still  remains  one  of  the  greatest  problems 
tn  the  British  annals.  He  died  at  Bristol  loth  August 
1680.  Giles  Jacob  informs  us,  that  he  was  author  of 
a  play  called  "  The  Excommunicated  Prince,  or  the 
False  Relict,"  ^679.  The  printer -of  it  having,  with- 
out the  author^s  knowledge,  added  a  second  title,  and 
called  it  '*  The  Popish  Plot  in  a  Play,"  greatly  ex- 
cited the  curiosity  of  the  public,  who  were,  however, 
much  disappointed  when  they  found  the  plan  of  the 
piece  to  be  founded  oh  a  quite  different  story.  Anthony  - 
Wood  will'  not  alloW  the  captain  the  merit  of  this 
play  \ '  but  asserts  that  it  was  written  partly,  if  not  en- 
tirely, by  one  Tho.  Walter,  M.  A.  of  Jesus  college, 
Oxford. 

BEDOUINS,  or  Bedouis,  a  modern  name  of  the 
wild  Arabs,  whether  in  Asia  or  Africa.  When  speak- 
idg  of  the  Arabs,  we  should  distinguish  whether  they 
are  cultivators  or  pastors  j  for  this  difference  in  their 
mode  of  life  occasions  so  great  a  one  in  their  manners 
and  genius,  that  they  become  almost  foreign  nations 
with  respect  to  each  other.  In  the  former  case,  lead- 
ing a  sedentary  Icfe«  attached  to  the  same  soil,  and  sub- 
ject to  regular  governments,  the  social  state  in  which' 
they  live,  very  nearly  resembles  our  own.  Such  arp 
the  inhabitants  of  Yemen  \  and  such  also  are  the  de- 
scendants of  those  ancient  conquerors  who  have  either 
entirely,  or  in  part,  given  inhabitants  to  Syria,  Egypt, 
and.the  Barbary  states.    In  the  leoend  instafiQ9»  fadiv* 
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ing  only  a  transient  interest  in  the  soil,  perpetoally 
ri^moving  their  tents  from  one  place  to  anotlier,  and 
under  subjection  to  no  laws,  their  mode  of  existence  is 
neither  that  of  polished  nations  nor  of  saTages  \  and 
therefore  more  particniaily  merits  oar  atCrotton.  Such 
are  the  Bedouins,  or  inhabitants  of  tbe  Tast  deserts 
which  extend  from  tbe  confines  of  Persia  to  Moroces. 
Thongh  divided  into  independent  cooMBanities  or  tribes, 
not  unfrequently  hostile  to  each  otlier,  tlicy  nay  stiM 
be  considered  as  fi»rming  one  nation.  The  reaemblaacs 
of  their  laagnage  is  a  oumifest  tokcs  of  lliis  relatisih 
ship.  Tbe  only  difference  that  exists  between  tben  i% 
that  the  African  tribes  are  of  a  lees  aaeient*  origin^ 
being  posterior  to  tbe  conquest  of  lliese  oonntries  by 
the  caliphs  or  soeeessors  of  Mahomet  \  wbile  the  tribes 
of  the  desert  of  Arabia,  properly  so  enUed,  have  de» 
scended  by  an  nainterropted  soceessioa  froin  tfce  reaw> 
test  ages.  To  tb^se  the  orientals  are  accnstonnd  Is 
appropriate  the  name  of  ArahSf  as  being  the  most  an- 
cient and  the  potest  race.  The  term  Bedaom  is  added 
as  a  synonymoos  expression,  signifying,  **  inhabitaals 
of  the  Desert.'* 

It  is  not  without  reason  that  the  inhabitants  of  the 
desert  boast  of  being  the  purest  and  the  best  preserved 
race  of  all  the  Arab  tribes  :  for  never  have  they  been 
conquered,  nor  have  they  mixed  with  any  other  peo^ 
by  making  conquests  >  for  those  by  wliicfa  the  general 
name  of  Arabs  has  been  rendered  fa  moos,  really  belong 
only  to  the  tribes  of  Hedjaz  and  Yemen.  Those  who 
dwelt  in  the  interior  of  the  country  never  emigrated  at 
the  time  of  the  revolution  effected  by  Mahomet  j  or  if 
they  did  take  any  part  in  it,  it  was  confined  to  a  few 
individuals,  detached  by  motives  of  ambition.  Thns 
we  find  the  prophet  in  his  Khoran  continually  styling 
the  Arabs  of  the  desert  rebels  and  infideie  ;  nor  has  ss 
great  a  length  of  time  produced  any  very  considerable 
change.  We  may  assert  they  have  in  every  respect* 
retained  their  primitive  independence  and  simplicity. 
See  Arabia. 

The  wandering  life  of  these  people  arises  from  the 
very  nature  of  their  deserts.  To  paint  to  hionelf  these 
deserts  (says  M.  Volney),  the  reader  must  imagine  a 
sky  almost  perpetoally  inflamed,  and  without  doodsi 
immense  and  boundless  plains,  without  honses,  trees, 
rivulets,  or  hilU,  where  the  eye  frequently  meets  no- 
thing but  an  extensive  and  uniform  horizon  like  the  ^ 
sea,  though  in  some  places  the  ground  is  uneven  and  * 
stony.  Almost  invariably  naked  on  every  side,  the 
eartu  presents  nothing  but  a  few  wild  plants  thinly 
scattered,  and  thicket^  whose  solitude  is  rarely  distur- 
bed but  by  antelopes,  hares,  locusts,  and  rats.  Soch  is 
the  nature  of  nearly  the  whole  conntry,  which  extends 
six  hundred  leagues  in  length  and  three  hundred  in 
breadth,  and  stretches  from  Aleppo  to  the  Arabian  sea, 
and  from  Egypt  to  the  Persian  gulf.  It  must  not, 
however,  be  imagined  that  the  soil  in  so  great  an  ex- 
tent is  everywhere  the  same  ;  it  varies  considerably  in 
different  places.  On  the  frontiers  of  Syria,  for  exam- 
ple, the  earth  is  in  general  fat  and  cultivable,  nay  even 
fruitful.  It  is  the  same  also  on  the  banks  of  the  Eu- 
phrates :  but  in  tbe  internal  parts  of  the  country,  and 
towards  the  south,  it  becomes  white  and  chalky,  as  in 
the  parallel  of  Damascus  \  rocky,  as  in  th^  Tifa  and  the 
Hedjaz ;  and  a  pure  sand,  as  to  the  eastward  of  Ye- 
men*    This  variety  in  the  qualities  of  the  soil  is  pro-^ 

dnelive 


B    E    I^ 


t    507    ] 


fi    £    D 


of  some  minnte  differences  in  the  cendition  of 
the  BedeaiBf.  For  inaUoce,  10  the  more  slerile  coon- 
tries,  that  is,  those  which  prodoce  hot  few  plants,  the 
tribes  ere  feeble  and  very  distant :  which  is  the  case  in 
the  desert  of  Suez,  that  x>f  the  Red  sea,  and  the  inte- 
rior of  the  great  desert  called  the  Nqfd.  When  the 
soil  is  more  fruitfol^  as  between  Damascus  and  the  £u* 
phrates,  the  tribes  are  more  nomerons  and  less  remote 
from  each  other  j  and,  lastly,  in  the  cultivable  districts^ 
such  as  the  pachalics  of  Aleppo,  the  Hanran,  and  the 
neighboorhood  of  Oaia,  the  camps  are  frequent  and 
oontigooos.  In  the  former  instances,  the  Bedouins 
are  purely  pastors,  and  subsist  onW  on  the  produce  of 
their  herds,  and  on  a  few  dates  and  flesh  meat,  which 
they  eat  either  fresh,  or  dried  in  the  sun  and  reduced  to 
a  powder.  In  the  latter,  they  sow  some  land,  and  add 
ohieese,  barley,  and  even  rice,  to  their  flesh  and  qiilk 
meats.  ^ 

In  those  districts  where  the  soil  is  stony  and  sandyi 
aa  in  the  Tib,  the  Hedjaa,  and  the  Najd,  the  rains  make 
the  seeds  of  the  wild  plants  shoot,  and  refive  the  thick- 
ets, ranunculi,  wormwood,  and  kali.  They  cause 
marshes  in  the  lower  grounds,  w|iich  produce  reeds  and 
grass  I  and  the  plain  assumes  a  tolerable  degree  of  ver- 
aore.  This  is  the  season  of  abundance  both  ibr  the 
herds  and  their  masters }  but  on  the  return  of  the 
heats,  every  thing  is  parched  op,  and  the  earth,  con- 
certed into  a  gray  and  fine  dust,  presents  nothing  but 
dry  stems  as  hard  as  wood,  on  which  neither  horses, 
oxen,  nor  even  goats  can  feed.  In  this  state  the  de- 
sert would  beootne  uninhabitable,  and  must  be  totally 
abandoned,  had  not  nature  formed  an  animal  no  less 
hardy  and  frugal  than  the  soil  is  sterile  and  ungrateful. 
No  creature  seems  so  peculiarly  fitted  to  the  climate  in 
which  it  exists.  Designing  the  camel  to  dwell  in  a 
coutttry  where  he  can  find  little  nourishment.  Nature 
(says  M.  Volney)*  has  been  sparing  of  her  materials  in 
the  whole  of  bis  formation.  She  has  not  bestowed  on 
him  the  plump  fleshiness  of  the  ox,  horse,  or  elephant; 
hot  limiting  herself  to  what  is  strictly  necessary,  she 
has  given  him  a  small  bead  without  ears,  at  the  end  of 
a  long  neck  without  flesh.  She  has  taken  from  his 
legs  and  thighs  every  muscle  not  immediately  requi- 
site for  motion ;  and  in  short,  has  bestowed  on  his 
withered  body  only  tbe  vessels  and  tendons  necessary 
to  connect  its  frame  together.  She  has  fbmished  him 
with  a  strong  jaw,  that  he  may  grind  the  hardest  ali- 
ments ;  but  lest  be  should  consume  too  much,  she  has 
straitened  his  stomach,  and  obliged  him  to  chew  the 
cud.  She  has  lined  his  foot  with  a  lump  of  flesh, 
which  sliding  in  the  mud,  and  being  no  way  adapted 
to  climbing,  fits  him  only  for  a  dry,  level,  and  ^sandy 
soil  like  that  of  Arabia  :  she  has  evidently  destined  him 
likewise  to  slavery,  by  refusing  him  every  sort  of  de- 
fence against  his  enemies.  Destitute  of  the  horns  of 
the  bull,  tlie  hoof  of  the  horse,  the  tooth  of  the  ele- 
phant, and  tbe  swiftness  of  the  stag,  how  can  the  ca- 
mel resist  or  avoid  the  attacks  of  the  lion,  the  tiger,  or 
even  tbe  wolf  ?  To  preserve  the  species,  therefore,  na- 
ture has  concealed  him  in  tbe  depth  of  the  vast  deserts, 
where  the  want  of  vegetables  can  attract  no  game,  and 
whence  the  want  of  game  repels  every  voracious  ani- 
mal. Tyranny  must  have  expelled  man  froin  the  ha- 
bitable parts  of  the  enrth  before  the  camel  could  have 
hut  his  liberty.     Become  domestic,  he  has   rendered 


habitable  the  most  bamn  soil  the  world  contains.  He 
alone  supplies  all  his  master^s  wants.  The  milk  of  the 
camel  noorishes  the  family  of  the  Arab,  nnder  tbe  va- 
ried forms  of  curd,  cheese,  and  butter )  and  they  often 
feed  upon  his  flesh.  Slippers  and  hamesA  are  made  of 
his  skin,  tents  and  clothing  of  his  hair*  Heavy  burdens 
are  transported  by  his  means :  and  when  the  earth  de- 
nies forage  to  the  horse,  so  valuable  to  the  Bedouin,  the 
she  camel  supplies  that  deficiency  by  her  milk,  at  no 
other  cost,  for  so  many  advantages,  than  a  few  stalks  of 
brambles  or  wormwood  and  pounded  date  kernels.  So 
great  is  the  importance  of  the  camel  to  the  desert,  that 
were  it  deprived  of  that  useful  animal,  it  must  infallibly 
lose  every  inhabitant* 

Such  is  the  situation  in  which  nature  has  placed  the 
Bedouins,  to  make  of  them  a  race  of  men  equally  sin- 
gular in  their  physical  and  moral  character.  This  sin- 
gularity  is  so  striking,  that  even  tftir  neigbboui*s  the 
yriaus  regard  them  as  extraordinary  beings :  especially 
those  tribes  which  dwell  in  the  depth  of  the  deserts^ 
such  as  the  Anaza,  Kaibar,  Tai,  and  others,  which 
never  approach  the  towns.  When  in  the  time  of  Sbaik 
Daher,  some  of  their  horsemen  came  as  far  as  Acre, 
they  excited  the  same  curiosity  there  as  a  visit  from  tlie 
savages  of  America  would  among  us.  Every  body 
viewed  with  surprise  these  men,  who  were  more  dimi- 
nutive, meagre,  and  swarthy,  than  any  of  the  known 
Bedouins.  Their. withered  legs  were  only  composed  of 
tendons,  and  had  no  calves.  Tbeir  bellies  seemed  to 
cling  to  their  backs,  and  their  hair  was  frizzled  almost 
as  much  as  that  of  the  negroes.  They  on  the  other  hand 
were  no  less  astonished  at  every  thing  they  saw  ^  they 
could  neither  conceive  how  the  bouses  and  minarets 
could  stand  erect,  nor  how  men  ventured  to  dwell  be- 
neath them,  and  always  in  the  same  spot ;  but  above 
all,  they  were  in  an  ecstacy  on  beholding  the  sea,  nor 
could  they  comprehend  what  that  desert  of  water  could 
be. 

We  may  imagine  that  the  Arabs  of  the  frontiers  are 
not  such  novices  j  there  are  even  several  small  tribes  of 
them,  who  living  in  the  midst  of  the  country,  as  in  ^the 
valley  of  Bekaa,  that  of  the  Jordan,  and  in  Palestine, 
approach  nearer  to  the  condition  of  the  peasants  ^  but 
these  are  despised  by  the  others,  who  look  upon  them  as 
bastard  Arabs  and  Ray  as,  or  slaves  of  the  Turks. 

In  general,  the  Bedouins  are  small,  meagre,  and 
tawny  ;  more  so,  however,  in  the  heart  of  the  desert 
than  on  the  frontiers  of  the  cultivated  country  ^  but 
they  are  always  of  a  darker  hue  than  the  neighbonriug 
peasants.  They  also  diflfer  among  themselves  in  tbe 
same  camp  ^  and  M.  Volney  remarked,  that  the  shaiks, 
that  is,  the  rich,  and  their  attendants,  were  always 
taller  and  more  corpulent  than  the  common  class^ 
He  has  seen  some  of  them  above  five  feet  five  and  six 
inches  high  ;  though  in  general  they,  do  not  (he  says) 
exceed  five  feet  two  inches.  This  difference  can  only 
be  attributed  to  their  food,  with  which  the  former  are 
supplied  more  abundantly  than  the  latter  :  And  the  ef- 
fects of  this  are  equally  evident  in  the  Arabian  and 
Turcoman  camels ;  for  these  latter,  dwelling  in  coun- 
tries rich  in  forage,  are  become  a  species  more  robust 
and  fleshy  than  the  former.  It  may  likewise  be  aflirni- 
ed,  that  the  lower  class  of  Bedouins  live  in  a- state  of 
habitual  wretchedness  and  famine.  It  will  appear  al- 
most incredible  to  us,  but  it  is  an  undoubted  fiict,  that 
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BedoiliM.  tbe  qaantiCy  of  food  asoally  consnmed  by  the  greatest 
part  of  them  does  not  exceed  six  ounces  a-day.  This 
abstinence  is  most  remarkable  among  the  tribes  of  the 
Najd  and  the  Hedjaz«  Six  or  seven  dates  soaked  in 
melted  butter,  a  little  sweet  milk  or  curds,  serve  a 
man'  a  whole  day  j  and  he  esteems  himself  happy  when 
he  can  add  a  small  quantity  of  coarse  flour  or  a  little 
hall  of  rice.  Meat  is  preserved  for  the  greatest  festi- 
vals :  and  they  never  kill  a  kid  but  for  a  marriage  or 
a  funeral.  A  few  wealthy  and  generous  shaiks  alone 
can  kill  young  camels,  and  eat  baked  rice  with  their 
victuals.  Ill  times  of  dearth,  the  vulgar,  always  half 
famished,  do  not  disdain  the  most  wretched  kinds  of 
food  'y  and  eat  locusts,  rats,  lizards,  and  serpents  broil- 
ed on  briars.  Hence  are  they  such  plunderers  of  the 
cultivated  lands,  and  robbers  on  the  high-roads  :  hence 
also  their  delicate  constitution  and  their  dimiuutive 
and  meagre  bodies,  which  are  rather  active  than  vi* 
gorous.  It  may  be  worth  while  to  remark,  that  their 
evacuations  of  every  kind,  even  perspiration,  are  ex- 
tremely small ;  their  blood  is  so  destitute  of  serosity, 
that  nothing  but  the  greatest  beat  can  preserve  its  flui- 
dity. This,  however,  does  not  prevent  them  from  be- 
ing tolerably  healthy  in  other  respects  ^  for  maladies  are 
less  frequent  among  them  than  among  the  inhabitants 
of  the  cultivated  country. 

From  these  facts  we  are  by  no  means  justified  in 
concluding  that  the  frugality  of  the  Bedouins  is  a  vir- 
tue purely  of  choice,  or  even  of  climate.  The  ex- 
treme heat  in  which  they  live  unquestionably  facilitates 
their  abstinence,  by  destroying  that  activity  which 
cold  gives  to  the  stomach.  Their  being  habituated 
also  to  so  sparing  a  diet,  by  hindering  the  dilatation 
of  the  stomach,  becomes  doubtless  a  means  of  their 
supporting  such  abstemiousness  ;  but  the  chief  and  pri- 
mary motive  of  this  habit  is  with  them,  as  with  the 
rest  of  mankind,  the  necessity  of  the  circumstances  in 
which  they  are  placed,  whether  from  the  nature  of  the 
soil,  as  has  been  before  explained,  or  that  state  of  so- 
ciety in  which  they  live,  and  which  remains  now  to  be 
examined. 

It  has  been  already  remarked,  that  the  Bedouin 
Arabs  are  divided  into  tribes,  which  constitute  so 
many  distinct  nations.  Each  of  these  tribes  appro- 
priates to  itself  a  tract  of  land  forming  its  domain  j  in 
this  they  do  not  diflPer  from  cultivated  nations,  except 
that  their  territory  requires  a  greater  extent,  in  or- 
der to  furnish  subsistence  for  their  herds  throughout 
the  year.  Each  tribe  is  collected  in  one  or  more 
camps,  which  are  dispersed  through  the  country,  and 
which  make  a  successive  progress  over  the  whole,  in 
proportion  as  it  is  exhausted  by  the  cattle  }  hence  it 
is,  that  within  a  great  extent  a  few  spots  only  are  in- 
habited, which  vary  from  one  day  to  another;  but  as 
the  entire  space  is  necessary  for  the  annual  subsistence 
of  tlie  tribe,  whoever  encroaches  on  it  is  deemed  a 
violator  of  property  ;  this  is  with  them  the  law  of  na* 
tions.  If,  therefore,  a  tribe,  or  any  of  its  subjects, 
enter  upon  a  foreign  territory,  they  are  treated  as  ene- 
mies and  robbers,  and  a  war  breaks  out.  Now,  as  all 
the  tribes  have  aflinities  with  each  other  by  alliances  of 
blood  or  conventions,  leagues  are  formed,  which  ren- 
der these  wars  more  or  less  general.  The  manner  of 
proceeding  on  such  occasions  is  very  simple.  The  of- 
fence made  known,  they  mount  their  horses  and  aeek 
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the  enemy ;  wh^n  they  meet,  they  enter  into  a  parley, 
and  the  matter  is  frequently  made  up  }  if  not,  they  at- 
tack either  in  small  bodies,  or  man  to  man.  They 
encounter  each  other  at  full  speed  with  fixed  lances, 
which  they  sometimes  dart,  notwithbtaoding  tbeir  length, 
at  the  flying  enemy :  the  victory  is  rarely  contested ;  it 
is  decided  by  the  first  shock,  and  the  vaoquisbed  take 
to  flight  at  full  gallop  over  the  naked  plain  of  the 
desert.  Night  generally  favours  their  escape  from  th^ 
conqueror.  The  tribe  which  has  lost  the  battle  strikes 
its  tents,  removes  to  a  distance  by  forced  marches,  aod 
seeks  an  asylum  among  its  allies.  The  enemy,  satisfied 
with  their  success,  drive  their  herds  farther  on,  and 
the  fugitives  soon  after  retnrn  to  their  former  sitiiatioD. 
But  the  slaughter  made  in  these  engagements  freqoem- 
ly  sows  the  seeds  of  hatreds  which  perpetuate  these 
dissensions.  The  interest  of  the  common  safety  hat 
for  ages  established  a  law  among  them,  which  decreea 
that  the  blood  of  every  man  who  is  slain  most  be 
avenged  by  that  of  his  murderer.  This  vengeance  is^ 
called  Tarf  or  retaliation  $  and  the  right  of  exacting 
it  devolves  on  the  nearest  of  kin  to  the  deceased.  So^ 
nice  are  the  Arabs  on  this  point  of  honour,  that  if 
any  one  neglects  to  seek  his  retaliation  he  b  disgraced 
for  ever.  He  therefore  watches  every  opportunity  of 
revenge  :  if  his  enemy  perishes  fcom  any  other  caose^ 
still  he  is  not  satisfied,  and  his  vengeance  is  directed 
against  the  nearest  relation.  These  animosities  are 
transmitted  as  an  inheritance  from  father  to  children,, 
and  never  cease  but  by  the  extinction  of  one  of  the* 
families,  unless  they  agree  to  sacrifice  the  criminal,  or 
purchase  the  blood  for  a  stated  price,  in  money,  or  in 
flocks.  Without  this  satisfiiction,  there  is  neither  peace, . 
nor  truce,  nor  alliances,  between  them,  nor  sometimes 
even  between  whole  tribes :  There  is  blood  between  us^. 
say  they  on  every  occasion  ;  and  this  expression  is  an 
insurmountable  barrier.  Such  accidents  being  necessa- 
rily numerous  in  a  long  course  of  time,  the  greater  part 
of  the  tribes  have  ancient  quarrels,  and  live  in  a  l»bi- 
tual  state  of  war  \  which,  added  to  their  way  of  life, 
renders  the  Bedouins  a  military  people,  though  they  have 
made  no  great  progress  in  war  as  an  art. 

Tbeir  camps  are  formed  in  a  kind  of  ixregalar  circle,, 
composed  of  a  single  row  of  tents,  with  greater  or  less 
intervals.  These  tents,  made  of  goat  or  camels  hair^ 
are  black  or  brown,  in  which  they  differ  from  those  of 
the  Turcomans,  which  are  white.  They  are  stretched 
on  three  or  four  pickets,  only  five  or  six  feet  high,, 
which  gives  them  a  very  flat  appearance  >  ^t  a  distance,, 
one  of  tliese  camps  seems  only  like  a  number  of  black, 
spots :  but  the  piercing  eye  of  the  Bedouin  is  not  to 
be  deceived.  Each  tent  inhabited  by  a  family  is  di- 
vided by  a  curtain  into  two  apartments,  one  of  which 
18  appropriated  to  the  women.  The  empty  space 
within  the  large  circle  serves  to  fold  their  cattle  every 
evening.  They  never  have  any  intrenchments  \  their 
only  advanced  guards  and  patroles  are  dogs  \  tbeir 
horses  remain  saddled  and  ready  to  mount  on  the  first 
alarm }  but  as  there  is  neither  order  nor  regularity, 
these  camps,  always  easy  to  surprise,  afford  no  defenca 
in  case  of  an  attack  >  accidents,  therefore,  very  fre- 
quently happen,  and  cattle  are  carried  oflF  every  day  ^ 
a  species  of  marauding  war  in  which  the  Arabs  are  very 
experienced. 

The  tribes  which  live  in  the  vicinity  of  the  Turks 
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ulouina.  «rQ  sttll  mere  accustomed  to  attacks  and  alarms ;  for 
tbeae  strangers,  arrogating  to  themselveSi  in  right  of 
conquest,  the  property  of  the  whole  country,  treat 
tfie  Arabs  as  rebel  vassals,  or  as  turbulent  and  danger- 
ous enemies*  On  this  principle,  they  never  cease  to 
wage  secret  w  open  war  against  them.  The  pachas 
study  every  occasion  to  harass  them.  Sometimes  they 
contest  with  them  a  tf:rritory  which  they  had  let  them, 
and  at  others  demand  a  tribute  which  they  never,  agreed 
to  pay.  Should  a  family  of  shaiks  be  divided  by  in* 
terest  or  ambition,  they  alternately  succour  each  party, 
and  conclude  by  the  destruction  of  botbi  Frequently, 
too  they  poison  or  assassinate  those  chiefs  whose  con- 
cage  or  abilities  they  dread,  though  they  should  even 
be  their  allies.  The.  Arabs,  on  their  side, .  regarding 
the  Turks  ae  usurpers  and  treacherous  enemies,  watch 
every  opportunity  to  do  them  injory.  Unfortunately,. 
their  vengeance  falls  oftener  on  the  innocent  than  the 
guilty.  The  harmless  peasant  generally  sufiers  for  the 
offences  of  the  Soldier.  Oa  the  slightest  alarm,  the 
Arabs  cut  their  harvests,  carry  off  tlieir  flocks,,  and  in- 
tercept their  communication  and  commerce.  The  pea- 
sant calls  them  thieves,  and  with  reason  *,  but  the  Be- 
douins claim  the  right  of  war,  and  perhaps  they  also 
are  not  in  the  wrong.  However  this  may  be,  these 
depredations  occasion  a  misunderstanding  between  the 
Bedouins  and  the  inhabitants  of  the  cultivated  country, 
which  renders  them  mutual  enemies. . 

Such  is  the  external  situation  of  the  Arabs.  It  is 
subject  to  great  vicissitudes,  according  to  the  good  or 
bad  conduct  of.  their  chiefs.  Sometimes  a  feeble  tribe 
raises  and  aggrandizes  itself,  whilst  another,  which  was 
]K>werful,  falls  into  decay,  or  perhaps  is  entirely  anni- 
hilated :  not  that  all  its  members  perish,  but  they  in- 
corporate themselves  with  some  other  ;  and  this  is  the 
consequence  of  the  internal  constitution  of  the  tribes. 
Each  tribe  is  composed  of  one  or  more  principal  fa- 
milies, the  members  of  which  bear  the  title  of  shaiks, 
i.  e.  chiefs  or  lords.  These  families  have  a  great  re- 
semblance to  the  patricians  of  Rome  and  the  nobles  of 
modem  Europe.  One  of  the  shaiks  has  the  supreme 
command  over  the  others.  He  is  the  general  of  their 
Uttle  army  ^  and  sometimes  assumes  the  title  of  emir, 
which  signifies  commander  and  prince.  The  more 
relations,  children,  and  allies,  he  has,  the  greater  is 
hb  strength  and  power.  To  these  he  adds  particular 
adherents,  whom  he  studiously  attaches  to  him,  by 
supplying  all  their  wants.  But  besides  this,  a  number 
of  small  families,  who,  not  being  strong  enough  to  live 
independent,  stand  in  need  of  protection  and  alliances, 
range  themselves  under  the* banners  of  this  chief.  Such 
an  union  is  called  kahila^  or  tribe.  These  tribes  are 
distinguished  from  each  other  by  the  name  of  their  re- 
spective chiefs,  or  hy  that  of  the  ruling  family  ^  and 
when  they  speak  of  any  of  the,  individuals  who  com-^ 
pose  them,  they  call  them  the  children  of  such  a  chief. 


lad  MouskoUf  the  Russians ;  a  remark  which  is  not  un-  Bed«urm« 
important  to  ancient  history. 

The  government  of  this  society  is « at  once^  republi- 
can, aristocratical,  and  even  despotic,  without  exactly 
corresponding  with  any  of  these  forms.     It  is  republi- 
can, inasmuch  as  the  people  have  a  .great  influence  in 
all  affairs^  and  as  nothing  ean  be  transacted  without 
the  consent  of  a  majority.    It  is  aristocratical,  because 
the  families  of  tlie  shaiks  possess  some  of  the  preroga- 
tives which  everywhere  accompany  power  >  and,  lastly,. 
It  is  despotic,  because  the  principalahaik  has  an  indefi- 
nite and  Almost  absolute  authority,  which,  when  he  hap-- 
pens  to  be  a  man  of  credit  and  influence,  he  may  even 
abuse  f  but  the  state  of  these  tribes  confines  even  this 
abuse  to  very  narrow  limits :  for  if  a  chief  should  com- 
mit an  act  of  injustice  ^  if,  for  example,  be  should  kill; 
an  Arab,  it  would  be  almost  impossible    for   him   to^ 
escape  punishment  ^  the  resentment  of  the  offended  par- 
ty would  pay  no  respect  to  his  dignity ;  the  law  of  re- 
taliation would  be  put  in  force  y  and,  should  he  not  pay 
the  blood,  he  .would  be  infallibly  assassinated,  which,, 
from  tlie  simple  and  private  life  the  shaiks  lead  in  their 
camps,   would  be  no  difficult  thing  to  eflbct.     If  he 
harasses  his  subjects  by  severity,  they  abandon  him  and 
go  over  to  another  tribe.     His  own  relations  take  ad« 
vantage  of  his  misconduct  to  depose  him  and  advance - 
themselves  to  his  station.    He  can  have  no  resource  in 
foreign  troops ;  his  subjects  communicate  too  easily  with 
each  other  to  render  it  poiSsible  for  him  to  divide  their, 
interests  and  form  a  faction  in  his  favour.   Besides,  how 
is  he  to  pay  them,  since  he  receives  no  kind  of  taxes 
from  the  tribe  ^  the  wealth  of  the  greater  part  of  his.* 
subjects  being  limited  to  absolute  necessaries,  and  his 
own  confined  to  very  moderate  possessions^  and  those- 
too  loaded  with  great  expences  ? 

The  principal  shaik  in  every  tribe,  in  fact,  defrays* 
the  charges  of  all  who  arrive  at  or  leave  the  camp. 
He  receives  the  visits  of  the  jUlies,  and  of  every  person 
who  has  business  with  them.     Adjoining  to  his  tent 
is  a  large  pavilion  for  the  reception  of  all  strangers  and  - 
passengers.    There  are  held  frequent  assemblies  of  the 
shaiks  and  principal  men^  to  determine  on  encampments-, 
and  removals ;  on  peace  and  war  \  on  the  differences- 
with  the  Turkish^  governors  and  the  villages ;  and  the 
litigations  and  quarrels  of  individuals.     To  this  crowd^, 
which  enters  successively^  he  must  give  coffee,  bread 
baked  on  the  ashes,  rice,  and  sometimes  roasted  kid  or 
camel  ^  in  a  word,  he  must  keep  open  table }  and  it  is 
the  more  important  to  him  to  be  generous,  as  this  ge- 
nerosity is  closely  connected  with  matters  of  the  great— 
est  consequence.     On  the  exercise  of  this  depend  hi» 
credit  and  his  power. .  The  famished  Arab  ranks  the 
liberality  which  feeds  Kim  before -every  virtue^  nor  is  . 
this  prejudice  without  foundation  \  foi*  experience  has 
proved  that  covetous  chiefs  never  were  men  of  enlarged 
views :  hence  the  proverb,  as  just  as  it  is  brief,  A  close 


though  they  may  not  be  all  really  of  his  blood,  and.   fist^' a  narrow  kearU     To  provide  for  these  expences, 

he  himself  may  have  been  loing^  since  dead.     Thus  they.      '       «    ••    .  •  •       ,...., 

say,  Bern  Temin^  Oulad  Tai\  the  children  r  of  Temin. 

and  of  Tai..    This  mode  of  expression  is  even  applied, 

by  metaphor,  to  the  names  of  countries :    the   usual 

phrase  for  denoting  its  inhabitants  being  to  call  them 

tAe  children  of  such  a  place*  Thus  the  Arabs  say,  Ou- 

lad  Masr^  the  Egyptians  ^   Oulad  Sham^  the  Syrians  \ 

they  would  also  say^  Oulad  Fronsa^  the  French  >  Oun 


the  shaik  has  nothing  but  his  herds,,  a  few  spots  of 
cultivated  ground,  the  profits  of  his  plunder,  and  the. 
tribute  he  levies  on  the  high-roads  \  the  total  of  which 
is  very  inconsiderable.  The  shaik  with  whom  M.  Vol- 
ney  resided  in  the  country  of  Gaxa,  about  the- end  of 
1784,  passed  for  one. of  the  most  powerful  of  those 
districts  ;  yet  it  did  not  appear  to  our  author  that  bis 
expenditure  was  greater  than  that  of  an  opulentiaroien 
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ficdouint.  His  personal  effects,  consisting  of  a  few  pelisses,  carpets, 
>  '  v  ■'  arms;  horses,  and  camels,  coald  not  be  estimated  at  more 
than  50,Cpo  llvres  (a  little  above  2000I.)  j  and  it  mnst 
be  observed,  that  in  this  calculation  four  mares  of  the 
breed  of  racers  are  valued  at  6000  livres  (25ol.)9  ^nd 
each  camel  at  lol.  sterling.  We  most  not  therefore, 
when  we  speak  of  the  Bedouins,  affix  to  the  words 
Prince  and  Lord  the  ideas  they  usually  convey  \  we 
should  come  nearer  to  the  truth  by  comparing  them  to 
substantial  farmers  in  mountainous  countries,  whose  sim- 
plicity they  resemble  in  their  dress  as  well  as  in  their 
domestic  life  and  manners*  A  shaik  who  has  the  com- 
mand of  500  horse  does  not  disdain  to  saddle  and  bridle 
his  own,  nor  to  rive  him  barley  and  chopped  straw.  In 
his  tent,  his  wife  makes  the  coffee,  kneads  the  dough, 
and  superintends  the  dressing  of  the  victuals.  His  daugh- 
ters and  kinswomen  wash  the  linen,  and  go  with  pitchers 
on  their  head  and  veils  over  their  faces  to  draw  water 
from  the  fountain*  These  manners  affree  precisely  with 
the  descriptions  in  Homer  and  the  history  of  Abraham 
in  Genesis*  But  it  must  be  owned  that  it  is  difficult  to 
form  a  just  idea  of  them  without  having  ourselves  been 
eye  witnesses. 

The  simplicity,  or  perhaps  more  properly  the  poverty, 
of  the  lower  class  of  the  Bedouins  is  proportionate  to 
that  of  tlieir  chiefs.  All  the  wealth  of  a  family  consists 
of  moveables  }  of  which  the  following  is  a  pretty  exact 
inventory ;  a  few  male  and  female  camels  \  some  goats 
an4  poultry ;  a  mare  and  her  bridle  and  saddle ;  a  tent  \ 
a  lance  1 6  feet  long }  a  crooked  sabre.^  a  rusty  musket, 
with  a  flint  and  matchlock  ;  a  pipe )  a  portable  mill ;  a 
pot  for  cooking;  a  leathern  bucket  \  a  small  coffee 
roaster  \  a  mat;  some  clothes  ;  a  mantle  of  black  wool: 
and  a  few  glass  or  silver  rings,  which  the  women  wear 
upon  their  tegs  and  arms.  If  none  of  these  are  wantingi 
their  furniture  is  complete.  But  what  the  poor  mau 
stands  most  in  need  of,  and  what  he  takes  most  pleasure 
in,  is  his  mare ;  for  this  animal  is  his  principal  support* 
\Vith  his  mare  the  Bedouin  makes  his  excursions  against 
hostile  tribes,  or  seeks  plunder  in  the  country  and  on  the 
highways.  The  mare  is  preferred  to  the  horse,  because 
she  is  more  docile,  and  yields  milk,  which  on  occasion 
satisfies  the  thirst  and  even  the  hunger  of  her  master. 

Thus  con^ned  to  the  most  absolute  necessities  of  life, 
the  Arabs  have  as  little  industry  as  their  wants  are  few  ; 
all  t^eir  arts  consist  in  weaving  their  clumsy  tents  and 
in  making  mats  and  butter.  Their  whole  commerce 
only  extends  to  the  exchanging  camels,  kids,  stallions, 
and  milk  ;  for  arms,  dothing,  a  little  rice  or  com,  and 
money,  which  they  bury.  They  are  totally  ignorant 
of  all  science  ;  and  have  not  even  any  idea  of  astro- 
nomy, geometry,  or  medicine.  They  have  not  a  single 
book  ;  and  nothing  is  so  uncommon  among  the  shaiks 
as  to  know  how  to  read*  All  their  literature  consists 
in  reciting  tales  and  histories  in  the  manner  of  the  Ara- 
bian Nights  £ntertainments.  They  have  a  peculiar 
passion  for  such  stories,  and  employ  in  them  almost  all 
their  leisure,  of  which  they  have  a  great  deal.  In  the 
evening  they  seat  themselves  on  the  ground,  at  the 
threshold  of  their  tents,  or  under  cover,  if  it  be  cold  ; 
and  there,  tanged  in  a  circle  round  a  little  fire  of  dung, 
their  pipes  in  their  mouths,  and  their  legs  crossed,  they 
sit  a  while  in  silent  meditation,  till  on  a  sudden  one  of 
them  breaks  forth  with  Once  upon  a  /imf,— and  con* 
tinaes  to  recite  the  adventures  of  some  young  shaik 


and  Hemale  Bedouui ;  be  relates  in  what  maiiBer  the  Scdoiii- 
youth  first  got  a  secret  glimpse  of  his  mistress ;  and  how 
he  became  desperately  enamoured  of  her :  be  minutely 
describes  the  lovely  fair ;  boasts  her  black  eyes,  as  large 
and  soft  as  those  of  the  gazelle  ;  her  languid  and  en- 
passioned  looks ;  her  arched  eyebrows,  resembling  two 
bows  of  ebony ;  her  waist  straight  and  supple  as  a  laoce: 
be  forgeU  not  her  steps,  light  as  those  of  the  young  JU- 
ley;  nor  her  eyelashes,  blackened  with  kohl;  nor  her 
lips  painted  blue ;  nor  her  nails,  tinged  with  the  gold- 
en-coloured henna;  nor  her  breasto  resembling  two 
pomegranates ;  nor  her  wofrds  sweet  as  honey.  He  re- 
counts the  su&rings  of  the  young  lover,  so  toajstedwiih 
desire  andpaeevm^  that  his  body  no  longer  yields  any  sha- 
dow. At  lengthy  after  deUibng  bis  various  attempts 
to  see  his  mistress,  the  obstacles  of  the  parents,  the  inva- 
sions of  the  enemy^  the  captivity  of  the  two  lovers,  &e. 
he  terminatea  to  the  satisfaction  of  the  audience,  by  n- 
■toring  them,  united  and  happy,  to  the  paternal  tent, 
and  bv  receiving  the  tribute  paid  to  his  efoqoeooe,  in 
the  Ma  cha  aUah  (an  exclamation  of  praise,  equivaknl 
to  admirably  well!)  he  has  merited.  The  Bedouins 
have  likewise  their  love  songs,  which  have  more  seati-- 
nent  and  nature  in  them  than  those  of  the  Turks  and 
inhabitants  of  the  towns ;  doubtless,  because  the  fi>nBer, 
whose  manners  are  chaste,  know  what  love  is :  while 
the  latter,  abandoned  to  debauchery,  are  acquainted  on- 
ly with  enjoyment. 

When  we  consider  how  much  the  eonditioo  of  the 
Bedouins,  especially  in  the  depths  ftf,  the  desert,  resent 
bles  in  man^  respects  that  of  the  savages  of  America, 
we  shall  be  inclined  to  wonder  why  they  have  not  the 
same  ferocity ;  why,  though  they  so  often  experience 
the  extremity  of  hunger,  the  practice  of  devouring  ha* 
man  flesh  was  never  heard  of  among  them  ;  andl  why,  in 
short,  their  manners  are  so  much  more  sociable  and  atild^ 
The  following  reasons  are  proposed  by  M.  Volney  as 
the  true  solution  of  this  difficulty. 

It  seems  at  first  view  (he  observes),  that  America, 
being  rich  in  pasturage,  lakes,  and  forests,  is  more 
adapted  to  the  pastoral  mode. of  life  than  to  any  other. 
But  if  we  consider  that  these  forests,  by  affording  an 
easy  refuge  to  animals,  protect  them  more  surely  from 
the  power  of  man,  we  may  conclude  that  the  savage 
has  been  induced  te  become  a  hunter  instead  of  a  shep- 
herd, by*  the  nature  of  the  country.  In  this  state,  all 
his  habits  have  concurred  to  give  him  a  ferocity  of  cha* 
racter.  The  great  fatigues  of  the  chase  have  hardened 
his  body ;  frequent  and  extreme  hunger,  followed  by  a 
sudden  abundance  of  game^has  rendered  him  voracious^ 
The  habit  of  shedding  blood,  and  tearing  his  prey,  has 
familiarized  him  to  the  sight  of  death  and  sufferings. 
Tormented  by  hunger,  he  has  desired  flesh ;  and  finding 
it  easy  to  obtain  that  of  bis  fellow-creature,  be  could 
not  long  hesitate  to  kill  him  to  satisfy  the  cravings  of 
his  appetite.  The  first  experiment  made,  this  cruelty 
degenerates  into  a  habit ;  be  becomes  a  cannibal,  san- 
ffuinary  and  atrocious ;  and  bis  mind  acquires  all  the 
insensibility  of  his  body. 

The  situation  of  the  Arab  -is  very  different.  Amid 
his  vast  nakied  plains,  without  water  and  without  fo- 
rests, be  has  not  been  able,  for  want  of  game  or  fish,  to 
become  either  a  hunter  or  a  fisherman.  The  camel 
has  determined  him  to  a  pastoral  life,  the  manners  of 
which  have  influeneed  his  whole-  character.     Finding 
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at  band  a  light,  but  con&tnnt  and  nuffioient  nourisbmenty 
lie  has  acquirefl  the  habit  of  frogality*  Content  with 
his  milk  and  his  dates,  he  has  not  desired  flesh ;  he  has 
shed  no  blood  :  his  hands  are' not  accostooied  to  slaugh- 
ter, nor  his  ears  to  the  cries  of  suffering  creatures ;  he 
has  pi^served  a  humane  and  sensible  heart. 

No  sooner  did  the  savage  shepherd  become  acquaint- 
ed with  the  nse  of  the  horse,  than  his  manner  of  life  was 
considerablT  changed.  The  facilitj  of  passing  rapidly 
over  extensive  tracts  of  country,  rendered  him  a  wan- 
derer. He  was  greedy  from  want^  and  became  a  robber 
from  greediness  ^  and  such  is  in  fact  his  present  character. 
A  plunderer,  rather  than  a  warrior,  the  Arab  possesses 
no  sanguinary  courage  ^  he  attacks  only  to  despoil }  and 
if  he  meets  with  resistance,  never  thinks  a  small  booty 
is  to  be  put  in  competition  with  his  life*  To  irritate 
him  you  must  shed  his  blood ;  in  which  case  he  i»  found 
to  be  as  obstinate  in  his  vengeance  as  he  was  cautious 
in  avoiding  danger. 

The  Bedouins  have  often  been  reproached  with  this 
spirit  of  rapine  \  bnt  wtthotit  wishing  to  defend  it,  we 
may  observe  that  one  circumstance  has  not  been  suffi- 
ciently attended  to,  which  is,  that  it  only  takes  place 
towards  repnted-enemies,  and  is  consequently  founded 
on  the  acknowleitged  laws  of  almost  all  nations.  A* 
nong  themselves  they  are  remarkable  for  a  good  faith, 
a  disinterestedness,  a  generosity,  which  would  do  ho» 
ooor  to  the  moot  civilized  people.  What  is  there  more 
noble  than  that  right  of  asylum  so  respected  among 
all  the  tribes  ?  A  ^tranger,  nay  even  an  enemy,  touches 
the  tent  of  the  Bedouin,  and  from  that  instant  his  per- 
son becomes  inviolable.  It  would  be  reckoned  a  dis- 
graceful meanness,  an  indelible  shame,  to  satisfy  even  a 
jttst  vengeance  at  the  ex  pence  of  hospitality.  Has  the 
Bedouin  consented  to  eat  bread  and  salt  with  his  guest, 
nothing  in  the  world  can  induce  him  to.  bt tray  him. 
The  power  of  the  sultan  himself  would  not  be  able  to 
force  a  refugee  from  the  protection  of  a  tribe,  but  by  its 
total  extermination.  The  Bedouin,  so  rapacious  yith- 
oot  his  camp,  has  no  sooner  set  his  foot  within  it,  than 
be  becomes  liberal  and  generous.  What  little  he  pos- 
sesses he  is  ever  ready  to  divide.  He  has  even  the  deli- 
cacy not  to  wait  till  it  is  asked  :  when  he  takes  bis  re- 
past, be  affects  to  seat  himself  at  the  door  of  his  tent, 
in  order  to  invite  the  passengers :  his  generosit](.  is  so 
sincere,  that  he  does  not  look  upon  it  as  a  merit,  but 
merely  as  a  dnty  ;  and  he  therefore  readily  takes  the 
same  liberty  with  others.  To  observe  the  manner  in 
which  the  Arabs  conduct  themselves  towards  each  other, 
one  would  imagine  that  they  possessed  all  their  goods  in 
common.  Nevertheless  they  are  no  strangeis  to  pro- 
perty ^  but  it  has  none  of  that  selfishness  which  the 
inoKase  of  the  imaginary  wants  of  luxury  has  given  it 
among  polished  nations.  Deprived  of  a  multitude  of 
enjoyments  which  nature  has  lavished  upon  other  coun- 
tries, they  are  less  exposed  to  temptations  which  miglit 
oorropt  and  debase  them.  It  is  more  difficult  for  their 
shaiks  to  form  a  faction  to  enslave  and  impoverish  the 
body  of  the  nation.  Eash  individual,  capable  of  sup- 
plying all  his  wants,  is  better  able  to  preserve  his  cha»> 
raeter  and  independence  y  and  private  propeKy  becomes 
at  once  the  foundation  and  bulwark  of  public  liber- 

This  liberty  extends  even  to  matters  of  religion. 
IHe.  observe  a  remarkable  difftsrence  between  the  Arabs 
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of  the  towns  and  those  of  the  desert;  since,  while  the 
former  crouch  under  the  double  yoke  of  political  and 
religious  despotism,  the  latter  live  in  a  state  of  perfect 
freedom  from  both:  it  is  true,  that  on  the  frontiers  of 
the  Turks,  the  Bedouins,  from  policy,  preserve  the 
appearance  of  M ahometanism  ;  bnt  so  relaxed  is  their 
observance  of  its  ceremonies,  and  so  little  fervour  has 
their  devotion,  that  they  are  generally  considered  as 
infidels,  who  have  neither  law  nor  prophets.  They 
even  make  no  difficulty  in  saying  that  the  religion  of 
Mahomet  was  not  made  for  them :  "  For  (add  they) 
how  shall  we  make  ablutions  who  have  no  water?  How 
can  we  bestow  alms  who  are  not  rich  ?  Why  should  we 
fast  in  the  Ramadan,  since  the  whole  year  with  us  is 
one  continual  fast  ?  and  what  necessity  is  there  for  os 
to  make  the  pilgrimage  to  Mecca,  if  God  be  present 
everywhere  ?**  In  short,  every  man  acts  and  thinks  as 
be  pleases,  and  the  most  perfect  toleration  is  established 
among  them. 

BEDRIACUM,  in  Ancient  Geograp^^  a  village  of 
Italy,  situated,  according  to  Tacitus,  between  Vero- 
na and  CremOtaa,  but  nearer  the  latter  than  the  for- 
mer. For  the  account  given  by  that  historian,  Clo- 
verius  conjectures  that  the  ancient  Bedriacum  stood  in 
the  place  where  the  city  of  Caneto  now  stands.  This 
village  was  remarkable  for  the  defeat  of  the  emperor 
Galba  by  Otho,  and  afUrwards  of  Otho  by  Vitel- 
lius. 

BED  WIN  Magka,  a  village  five  miles  south  of 
Hungerford  in  Berkshire  in  England.  It  has  neither 
market  nor  fair}  but  is  a  borough  by  prescciption, 
and  sends  two  members  to  parliament.  It  is  said  to 
have  been  a  considerable  place  in  the  time  of  the  Sax- 
ons, and  that  the  traces  of  its  fortifications  are  still  ex- 
Unt.^ 

BEE,  in  Naturai  History^  a  genus  of  insects,  for 
the  chararcters  and  classification  of  which  see  Aris^ 
Entomology  Index.  The  mellifica,  or  domestic  ho- 
ney bee,  its  history  and  economy,  form  the  subject  of 
this  article.  r 

This  species  is  furnished  with  downy  hairs }  has  a  DescripUon 
dusky  coloured  breast,  and  brownish  belly :  the  tiUss^  ^<  '^ 
of  the  hind  legs  are  ciliated,  and  transversely  streaked "^^^     * 
on  the  inside.     Each  foot  terminates   in  two  hooks, 
with  their  points  opposite  to  each  other  \  in  the  middle 
of  these  hooks  there  is  a  little  thin  appendix,  which, .   '^ 
when  unfolded,  enables  the  insects  to  fasten  themselves 
to  glass  or  the  most  polished  bodies.     This  part  thcT^ 
-likewise  employ  for  transmitting  the  small  particles  of 
crude  wax,  which  they  find  upon  flowers,  to  the  cavity 
in  tbeir  thigh,  hereafter  described.     The  queen  and 
drones,  who  never  collect  wax  in  this  manner,  have  no 
such  cavity.     This  species  is  also  furnished  with  a  pro- 
boscis or  trunk,  which  serves  to  extract  the  honey  from 
flowers  \  and  has,  besides,  a  real   mouth  situated  in 
the  fore  part  of  the  head,  with  which  it  is  able  to  feed  . 
on   the   fiurina  of  flowers,  from  which  afterwards  is 
made  wax.      The  belly  is  divided  into  six  rings  or 
joints;  which  sometimes  shorten  the  body,  by  slipping 
the  one  over  the  other.    In  the  inside  of  the  belly 
there  is  a  small  bladder  or  reservoir^  in  which  the  ho- 
ney is  collected,  after  having  passed  throngh  the  pro- 
boscis and  a  narrow  pipe  which  runs  through  the  head  ' 
and  breast.     This  bladder,  when  iiill  of  honey,  is  about 
the  sixe  of  a  small  pea». 
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The  silng,  t?luch  is  situated  at  the  extremity  of  the 
bell jy  is  a  very  carious  weapon ;  and,  when  examined 
by  the  microscope,  appears  of  a  surprising  structurt. 
It  has  a  boruy  sheath  or  scabbard,  which  inclades  two 
bearded  darts.     This  sheath  ends  in  a  sharp  point,  near 
the  extremity  of  which  a  slit  opens,  through  which,  at 
the  time  of  stinging,  the  two  bearded  darts  are   pro- 
truded beyond  the  end  of  the  sheath :  one  of  these  is 
a  little  longer  than  the  other,  and  fixes  its  beard  first : 
.and  the  other  instantly  following, .  they  penetrate  alter- 
nately deeper  and  deeper,  taking  hold  of  the  flesh  with 
'their  beards  or  hoolcii,  till  the  whole  sting  is  buried 
in   the  flesh  ^  and   then  a  Tenomous  juice  is  injected 
"■         through  the  same  sheath,  from  a  little  bag  at  the  root 
'of  the  sting.  Hence  the  wound  occasions  an  acute  pain 
and  swelling  of  the  -part,  which  sometimes  continues  se- 
veral days.     These  effects  are  best  remedied  by  enlar- 
:ging  the  wound  directly  to  give   it   some  discharge. 
This  poison  seems  to  owe  its  mischievous  efficacy  to 
certain  pungent  salts.    Let  a  bee  be  provoked  to  strike 
-its  sting  against  a  plate  of  glass,  and  there  will  be  a  drop 
of  the  poison  discharged  and  left  upon  the  glass.     This 
•being  placed  under  a  double  microscope,  as  the  liquor 
evaporates,  the  salts  will  be  seen  to  concrete,  forming 
oblong,  pointed,  clear  crystals^ — Mr  Derfaam  counted 
on  the  sting  of  a  wasp  eight  beards  on  the  side  of  each 
-dart,  somewhat  like  the  beards  of  fish-hooks ;  and  the 
same  number  is  to  be  counted  on  the  darts  of  the  bee^s 
sting.    When  these  beards  are  struck  deep  in  the  flesh, 
if  the  wounded  person  starts,  or  discomposes  the  bee 
before  it  can  disengage  them,  the  sting  is  left  behind 
sticking  in  the   wonnd :  but  if  he  have  patience  to 
stand  quiet,  the  creature  brings  the  books  down  close 
to  the  sides  of  the  darts,  and  withdraws  the  weapon  : 
in  which  case,  the  wound  is  always  much  less  painful. 
The  danger  of  being  stung  by  bees  may  be  in  a  great 
-measure  prevented  by  a  quiet  composed  behaviour.     A 
■tbousaud  beet  will  ^y  and  buzz  about  a  person  without 
hurting  him,  if  he  stand*  perfectly  still,   and  forbear 
disturbing  them  even  when   near  his  face  ^  in  which 
case  he  may  observe  them  for  hours  together  without 
danger;  but  tf  he  molests  or  beats  them  away,  he  osu- 
«§^gj.'^^^ ally  suffers  for  it.     It  has  been  lately  affirmed*,  that 
hurgh  Mc'  ^  person  is  in  perfect  safety  in  the  midst  of  myriads  of 
i/ica/ Com.  bees,  if  he  but   carefully  keep  his  mouth  shut,  and 
mentarie$,  breathe  gently  through   the  nostrils  only  j  the  human 
breath,  it  would  seem,  being  peculiarly  offensive    to 
their  delicate  organs:  and   merely  with  this  precau* 
tion,  it  is  said,  the  very  hives  may  be  turned  up,  and 
even  part  ^of  the  comb  cut  out,  while  the  bees  are  at 
work. 
I.  Economy,  Instincts,  &c.  of  the  Honey-Bee. 
We  may  consider  a  hive  of  bees  as  a  well-peopled 
city,  in  which   are  commonly  found  from   15,000  to 
18,000  inhabitants.     This  city  is  in   itself  a  monar- 
chy ;•— composed  of  ^  queen;  of  males  which  are  the 
drones;  and  of  working  bees^  which  have  been  suppo- 
sed and  called  neuters.     The  combs,  which  are  of  pare 
wax,  serve. as  tbeir  magazine  of  stores,  and  for  the 
nursing  places  of  their  young  offspring.     There  is  be- 
tween the  combs  a  space  sufficient  for  two  bees  to  march 
abreast,  without  embarrassing  each  other  \  and  in  some 
4parts  it  is  more  spacious.   There  are  also  holes,  or  nar- 
^row  passes,  which  cross  the  combs  transversely,  and  ave 
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intended  to  shorten  the  way  when  the  bees  pass  from     ^^ 
one  comb  to  another.  <     ^^^ 

The  Queen  is  easily  distinguished  from  the  other  3 
bees  by  the  form  of  her  body  :  she  is  longer  and  lar-^**"  ^ 
ger  than  they  are,  and  her  wings  are  moch  shorter  than 
theirs*  in  proportion  to  her  body  ;  for  the  wings  of"  the 
other  bees  cover  their  whole  body,  whereas  those  of 
the  queen  hardly  reach  beyond  her  middle,  or  end  at 
about  the  third  ring  of  her  belly.  Her  binder  parts  are 
more  taper  than  those  of  the  other  bees,  terminating 
sharper.  Her  belly  and  legs  are  of  a  deep  yellow,  much 
resembling  the  purest  gold*  She  is  unwieldy  in  her 
flight,  a  reason  for  her  seldooi  flying  bat  when  she  leaves 
the  parent-hive  to  go  and  settle  a  colony.  All  the  bees 
form  her  retinne,  and  like  dntiful  sobjects  repair  to  the 

flace  she  chooses.  She  is  armed  with  a  vigorous  sting. 
«es8  passionate  however  than  her  subjects,  she  only  uses 
her  sting  when  long  provoked,  or  when  in  contest  for 
imperial  sway.  Never  more  than  one  remains  is  a  hive, 
and  that  is  tne  conqueror.  ^ 

A  hive  of  bees  cannot  subsist  withont  a  queen,  as  she  ^.tueh- 
alone  produces  their  numerous  posterity  $  and  on  thisj""^^ 
account  their  fidelity  and  attachment  to  their  >OTereigBj^|^ 
are  admirable.  - 

Mr  Wildman,  by  his  dexterity  in  the  manageraeot  of  Mt  WiU- 
bees,  some  years  ago,  surprised  the  whole  kingdom*  He  ''****  ^ 
can  cause  a  swarm  to  light  where  he  pleases;  almost  in-  f  .l!''' 
stantaneously  ;  he  can  order  them  to  settle  on  his  head,qQgai, 
then  remove  them  to  his  hand  ;  command  them  to  de-> 
part  and  settle  on  a  window,  table,  &c.  at  pleasure.  Wt 
shall  subjoin  his  method  of  performing  these  feats  ia 
his  own  words : 

'*  Long  experience  has  taught  me,  that  as  soon  as  I 
turn  up  a  hive,  and  give  it  some  taps  on  the  sides  and 
bottom,  the  queen  immediately  appears,  to  know  the 
cause  of  this  alarm,  but  soon  retires  again  among  her 
people.  Being  accustomed  to  see  her  so  often,  I  rea- 
dily perceive  her  at  first  glance  ^  and  long  practice  has 
enabled  me  to  seize  her  instantly,  with  a  tenderness 
that  does  not  in  the  least  endanger  her  person.  This  is 
of  the  utmost  importance  \  for  the  least  injury  done  to 
her  brings  immediate  destruction  to  the  hive,  if  yon 
have  not  a  spare  queen  to  pot  in  her  place,  as  I  have 
too  often  experienced  in  my  first  attempts.  When 
possessed  of  her,  I  can  without  injury  to  her,  or  excit- 
ing that  degree  of  resentment  that  might  tempt  her  to 
sting  me,  slip  her  into  my  other  hand,  and,  returning 
the  hive  to  its  place,  hold  her  there,  till  the  bees  mis- 
sing her,  are  all  on  wing,  and  in  the  utmost  confnsion. 
When  tlie  bees  are  thus  distressed,  I  place  the  queen 
wherever  I  would  have  the  beetf  to  settle.  The  mo- 
ment a  few  of  them  discover  her,  they  give  notice  to 
those  near  them,  and  those  to  the  rest  5  the  knowledge 
of  which  soon  becomes  so  general,  that  in  ft  few  mi- 
nutes they  all  collect  themselves  round  her  \  and  are 
so  happy  in  having  recovered  this  sole  support  of  their 
state,  that  they  will  long  remain  quiet  in  their  sitaa- 
tion.  Nay,  the  scent  of  her  body  is  so  attractive  of 
them,  that  the  slightest  touch  of  her,  along  any  place 
or  substance,  will  attach  the  bees  to  it,  and  indnce 
them  to  pursue  any  path  she  takes.*'  This  was  the 
only  witchcraft  used  by  Mr  Wildman,  and  is  that  alone 
which  is  practised  by  others  who  have  since  made  simi* 
lar  exhibitions.    In  short,  seize  on  the  qaeeoi  and  yo« 
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Im  MM  of  leading  all  tbe  beef  of  a  bm  to  anj  place 
mm*  you  please* 

When  a  queen  dies  ^  an  aecidenty  tbe  bees  of  ber 
■^'^liiTe  immediately  oeaae  workings  oonsome  their  own 
^  honey,  fly  aboot  tbeir  own  and  c^er  biTee  at  nnusoal 
heart  when  other  bees  are  at  rest,  and  pine  away  if 
not  soon  sopplied  with  another  soToreign.  Her  loss  is 
proclaimed  l^  a  clear  and  intermpted  bomming*  This 
sign  sbonid  be  a  warning  to  tbe  owner  of  the  bees,  to 
take  what  honey  remains  in  tbe  hive,  or  to  procure 
them  another  queen.  In  this  last  case  the  flock  in- 
■tantly  revives  $  pleasure  and  activity  are  apparent 
through  the  whole  hive  ^  the  presence  of  the  sovereign 
restores  vigour  and  exertion,  and  her  voice  commands 
universal  respect  and  obedience :  of  such  importance  is 
the  queen  to  tbe  existence  and  prosperity  of  the  other 
members  of  this  community* 

The  dissection  of  tbe  queen-bee  shews  evidently  that 
ahe  lays  many  thousand  eggs.  It  is  computed  that  tb(B 
ovaria  of  a  queen-bee  contain  more  than  5000  eggs  at 
one  time  \  and  therefore  it  is  not  difficult  to  conceive 
that  a  queen*bee  may  produce  io,cx)o  or  12,000  bees, 
Of  even  more,  in  the  space  of  two  months* 

The  common  Drokcs  are  smaller  than  the  queen, 
«nd  larger  than  the  working  bees  \  end  in  flying  they 
make  a  greater  noise.  The  dissection  of  the  drone 
gives  as  great  proof  of  its  being  the  male,  as  that  of 
tbe  queen  does  of  ber  being  female.  In  this  oreatore 
there  is  no  appearance  of  ovaries  or  eggs,  nor  any  thing 
of  the  structure  of  the  common  working  bees,  but  tbe 
whole  abdomen  is  filled  with  transparent  vessels,  wind* 
ittg  aboot  in  various  sinuosities,  and  containing  a  white 
Xft  milky  fluid.  This  is  plainly  analogous  to  that  fluid 
in  the  males  of  other  animals,  which  is  destined  to  ren- 
der the  ett*  of  the  female  prolific :  and  this  whole  ap* 
paratus  ofvessels,  which  much  resembles  the  turnings 
and  windings  of  tbe  seminal  vessels  in  other  animals,  is 
plainly  intended  only  for  the  preparation  and  retention 
of  this  matter,  till  the  destined  time  of  its  being  emit- 
ted. On  squeezing  the  binder^  parts  also,  may  be  for« 
-oed  out.  tbe  penis,  a  small  and  slender  fleshy  body,  con» 
tained  between  two  boms  of  a  somewhat  harder  sub* 
Btanoe,  wbieb  join  at  their  base,  but  gradually  part 
asunder  as  they  are  continued  in  length.  These  parts, 
found  in  all  the  drones,  and  none  of  them  in  any  other 
bees  except  these,  seem  to  prove  very  evidently  the 
diffisrence  of  sex.  If  a  hive  is  opened  in  the  beginning 
nf  spring,  not  a  single  drone  will  be  found  in  it  ^  from 
the  middle  of  May  till  the  end  of  June,  hundreds  of 
them  will  be  found,  commonly  firom  aoo  or  300  to 
1000  \  and  from  thence  to  tbe  following  spring  it 
would  be  in  vain  to  seek  for  them.  Thej  go  not  out 
till  XI  in  the  morning,  and  return  before  six  in  the 
evening.  But  their  expeditions  are  not  those  of  in- 
dustry. They  haVe  no  sting,  their  rostrum  and  feet 
are  not  adapted  for  collecting  wax  and  honey,  nor  in- 
deed are  they  obliged  to  labour.  They  only  hover 
npon  flowers  to  extract  the  sweets,  mid  all  their 
thoughts  are  pleasure.  Tbeir  office  is,  to  impregnate 
the  eggs  of  the  queen  after  they  are  deposited  in  tbe 
cells.  And  while  tbeir  presence  is  thus  necessary, 
they  are  suflered  to  enjoy  the  sweets  of  love  and  life  j 
but  as  soon  as  they  become  useless  in  the  hive,  tbe 
workbg  bees  declare  the  most  cruel  war  against  them, 
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and  make  terrible  slaughter  of  them.  This  war  afleets 
not  only  tbe  bees  already  in  life,  but  even  the  eggs 
and  maggots  \  for  the  law  which  has  pronounced  the 
destruction  of  the  males  has  no  exception,  it  extends 
equally  to  those  which  do  not  yet  breathe  and  to  those 
which  do  \  tbe  hive  is  cleared  of  every  egg,  meggot^ 
or  nymph  \  the  whole  is  torn  away  and  carried  oflF. 
After  the  season  proper  for  increasing  the  number  of 
bees  is  past,  and  when  they  should  attend  only  to  the 
supplying  of  tbeir  magazines  sufficiently  with  winter 
stores,  every  vestige  of  the  drones  is  destroyed,  to  make 
room  for  honey,  i^enever  these  drones  are  observed 
to  remain  in  a  hive  late  in  the  autumn,  it  is  held  to  be 
a  bad  sign  of  the  state  of  the  hive. 

But  besides  these  larger  drones,  Maraldi  and  Reau- 
mur had  long  ago  discovered  that  there  were  others  of 
a  lesser  size,  not  exceeding  that  of  the  common  work- 
ing beeSk  This  fact,  however,  was  not  folly  ascertained 
before  the  late  experiments  of  Mr  Debraw,  to  be  af« 
terwards  mentioned.  It  is  well  known,  as  has  been 
already  noticed,  that  the  large  drones  never  appear  in 
the  hive  before  the  middle  of  April  \  that  they  are  all 
dead  before  tbe  end  of  August,  when  the  principal 
breeding  season  terminates  \  and  that  they  are  destroy- 
ed, together  with  all  tbeir  worms  or  nymphs,  by  the 
working  bees,  probably  by  order  of  the  queen,  to  save 
honey :  yet  it  is  equally  certain,  that  the  bees  begin 
to  breed  early  in  the  spring,  sometimes  in  February,  if 
the  weather  is  mild )  and  that  many  broods  are  com- 
pleted before  these  drones  appear.  But  if  drones  of  a 
smaller  size  are  suffered  to  remain,  which  in  a  time  of 
scarcity  consume  less  honey  than  the  others,  these  will 
answer  the  purpose  of  supplying  the  early  broods,  and 
the  larger  drones  are  produced  against  a  time  of  greater 
plenty.  Some  observers  affirm,  that  tbe  smaller  drones 
are  all  dead  before  tbe  end  of  May,  when  the  larger 
species  appear  and  supersede  their  use.  These  circum- 
stances accord  with  tbe  suggestion  of  Abb^  le  Pluche 
in  bis  Spectacle  de  la  Nature^  That  a  small  number  of 
drones  are  reserved  to  supply  the  necessities  of  the  en- 
suing year  \  and  that  these  drones  are  very  little,  if  at 
all,  larger  than  the  common  bees.  . 

Tbe  Working  Bees  compose  the  greatest  body  of^  ^_ 
the  state.  Columella  informs  us,  that  the  ancients  iDgbces. 
distinguished  several  kinds  of  them.  He  joins  in  opi«> 
nion  with  Virgil,  who  approves  of  those  which  are 
small,  oblong,  smooth,  bright,  and  shining,  of  a  gentle 
and  mild  disposition  :  ^  for,''  continues  he,  ^  by  how 
much  tbe  larger  and  rounder  tbe  bee  Is,  by  so  much 
the  worse  it  is  :  but  if  it  be  fierce  and  cruel,  it  is  the 
worst  of  all.  The  angry  disposition  of  bees  of  a  better 
character  is  easily  softened  by  the  frequent  intercourse 
of  those  who  take  care  of  Uiem,  for  they  grow  more 
tame  when  they  are  often  handled.'*  The  experience 
of  ages  has  now  established  the  sort  of  bees  which  have 
been  found  to  answer  best  the  purposes  of  keeping 
them. 

The  working  bees  have  tbe  care  of  the  hive,  collect 
the  wax  and  honey,  fabricate  and  work  up  tbe  wax, 
build  the  cells,  feed  the  young,  keep  the  hive  clean, 
drive  from  thence  strangers,  and  employ  themselves  in 
all  other  concerns  relating  to  tbe  hive. 

The  working  bee  has  two  stomachs  ;  one  which  con- 
tains the  honey,  and  a  second  in  which  is  contained  the 
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crude  wax.  The  w^rl^iog  be«ft  hiive  q<^  parU  analo-. 
gous  to  (h«  oyaria  of  tkt  qtieeo,  or  that  rest oiblo  tji^i 
male  organs  of  the  4toiie8.  Hence  thoy  have  gei)eritlly> 
been  supposed  to  bo  neutral  or  of  aeither  sex.  But  A 
differeut  doctrine  has  lately  been  fettablUhed)  ivbich, 
there  will  be  occasion  to  notice  in  the  sequel. 

The  sting  is  very  necessary  for  a  working  V^Oy  bolh 
as  an  offensive  and  as  a  defensivo  weapon :  for  tbeir  Kor 
ney  and  wax  excite  the  envy  of  9kany  greedy  and  laxy 
insects )  and  they  have  also  to  defend  tbenvielves  against 
enenoies  who  are  fonder  of  eating  them  than  their  honey-. 
There  is  likewise  a  time  when  the  drones  must  be  sacri-: 
iioed  and  exterminated  for  the  good  of  tbfe  society  ^  and. 
as  they  are  larger  ant)  stronger  than  the  workiog  bees, 
these  last  would  have  a  very  unequal  match,  weve  it  not 
for  this  poisonous  sting. 

There  happen  also  among  beesi  eidier  of  the  same 
or  of  different  hives,  most  deadly  feuds,  in  which  their 
stings  are  their  chief  weapons.  In  these  contents,  gre»t 
skill  may  be  discerned  in  their  manner  of  pointing  the 
sting  between  the  scaly  rings  which  cover  their  bodied, 
or  to  some  other  easily  vulnerable  pari.  The  bee  which 
first  gains  the  advantage  reniuns  the  conqueror ,  though 
the  victory  costs  the  victor  his  life^  if  he  has  left  kia 
sting  in  the  body  of  the  enemy  }  for»  with  the  sting,  so 
much  of  his  body  is  torn  out,  that  death  inevitably 
follows.  Bees  have  very  severe  conflicts  when  whole 
bites  engage  in  a  pitched  battle,  and  many  are  slain  oa 
both  sides.  Their  fighting  and  plundering  one  another 
ought  chiefly  to  be  imputed,  as  Mr  Thorley  observes, 
either  to  th^r  perfect  abhorrence  of  sloth  and  idknessi, 
or  to  their  insatiable  thirst  ibr  honey  }  for  when,  in 
spring  or  antamn,  the  weather  is  fair,  but  no  honey 
can  be  collected  from  plants,  asd  is  to  be  found  only 
ip  the  hives  of  other  bees,  they  will  venture  their  lives 
to  get  it  there. 

Sr  Warder  assigns  altother  cajuse  of  their  fighling  ^ 
which  IB,  the  necessity  that  the  bees  are  redoeed  to  when 
their  own  hive  has.  been  pluNderi^d,  ^t  a  season  when  iti 
is  too  late  for  thtm  to  ve^air  tiie  loss  by  any  industry  in 
the  fields. 

Sometimes  one  of  the  qiloens  is  killed  in  battle.  In. 
this  case,  the  bees  bf  both  hives  Unite  as  soon  as'  her 
death  is  generally  known  amodg  them.  All  then  be- 
come one  people  ^  the  vanquished  go  off  with  the  rob^c 
bers,  richly  laden  with  their  own  spoils,  and  return 
every  day  with  their  new  associates  to  pillage  their  old 
habitation.  This  causes  ft  throng,  unusual  for  the  sea* 
son,  at  the  dpor  of  the  hive  they  are  plundering }  and 
if  the  owner  lifts  it  up  at  night,  when  all  are  gone 
bone,  he  will  find  it  empty  of  inhabitants  ^  though, 
there  perhaps  will  remain  in'  it  some  honey,  whicb  be. 
takes  as  his  property. 

When  two  swardis  taike  flight  at  the  same  time,  they 
sometimes  quacrel,  a^d  great!  numbers  are  destroyed  on 
both  sides,  till  one  of  tlie  queens  is  slain.  This  ends  the 
contest,  and  the  bees  of  both  sides  unite  under  the  sur? 
Yivjng  sovereign* 

When  the  beet  begin  to  woifkrip  their  hives,  tliey. 
divide  themselves  ini^  four  comtm^ies;  ope  of  which 
roves  in  the  fielda  in  search  of  materials  ^  another  em« 
ploys  itself  in  laying  out  the  bottbm  ami  partitions  of 
their  celld  y  a  thifd  is  employed  in  making  the  inside 
smooth  from  the  oornere  and  angles }  and  the  fourth. 
company  brings  food  for  the  rest,  or  relieves  those  who 
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reUtrn  witk  their  ue^etive  biird^fl^    Bat  tbeyitic  Ml    ^^^ 

kept  constant  to  one  employment  j  they  ofto^  change  V!p.y*ij 
lh«  tMke  assigned  ^th(64i )  those  that  have  Ipeen  at  work 
being  peimlted  to  go  abroad,  and  those  that  have 
been  io  the  field»  already  talU  their  places.  They 
Seem  even  to  hi^ve  s/gns,  by  which  tl^y  oDderstandeach 
otlier  'f  for  whoft  ai^y  of  them  wants  food,  it  bends  down 
its  trunk  to  the  bee  froon  whoas  it  is  expected*  whijsh 
tliei^  opene  its  ho«ey-bag^  aod  lets  some  drops  fall  into 
the  othei'S  mouth,  Drhich  ie  at  that  tinae  opened  to  re« 
ceive  it.  Their  diligence  aid  labour  are  so  great,  that 
m  a  day^s  time^  they  are  able  to  make  cells  which  lit 
u^n  each  other  mimerous  enongfa  to  contain  3000 
bee8# 

la  the  plan  and  formation  of  these  cells  tbey  ^^^^^of  t||^ 
ver  a  most  wonderful  sagacity.  In  constracSing  habitti^^ 
tions  within  a  limited  compass*  an  architect  woold  have 
three  Objects  in  view :  firat,  to  nte  the  ssiaUest  f  uaotity 
that  can  be  of  materials  ^  next*  to  give  to  the  edifice 
the  greatest  capacity  in  a  determined  apace ;  and  third* 
ly«  to  employ  the  spot  io  anch  a  manner  Ibat  none  of 
it  may  be  lost*  On  exomiBalioB  it  would  be  fonnd 
that  the  bees  have  pbtakied  all  these  advaotagea  ia  the 
Imxagpnal  form  of  their  celk :  fiir,  first,  there  it  an  eco- 
noeby  of  wax,  as  the  eircomftrenoe  of  ooe  coll  mdico 
part  of  the  circumi^erences  of  those  ceotigaooa  to  it{ 
secondly,  tfap  econooijr  of  the  spot,  as  theae  cella  whieh 
join  to  tiie  another  leave  no  void  between  tbeas ;  aod 
thirdly,  the  greatest  capacity  or  space ;  aa,  of  all  the 
figures  whidi  can  be  contigooo^  that  vitb  aix  tides 
gives  the  largest  area.  This  ihriftioeas  prompts  them 
to  make  the  partitions  of  their  cells  tbin  j  yet  they  are 
eenatrucJted  so  as  that  the  solidity  may  ceospensate  for 
the  searitioess  of  materials.  The  parts  most  liable  to 
injury  are  the  'enti*aoce  of  the  cells.  Thote  the  beet 
take  caie  to  strengthen,  by  adding  quite  «ound  the  cix^ 
cooifereoee  of  the  apertures  a  filkt  of  wax^  by  which 
means  this  raooth  ia.  three  or  four  times  thicker  than 
the  sides :  and  they  are  strengthened  at  the  bottom  by 
the  angle  formed  by  the  bottom  of  three  cellt  fiiliing 
io  the  middle  of  an  opposite  cell.  The  combs  lie  pa- 
rallel to  eocb  other. >  and  there  is  left  between  .every 
one  of  them  a  space  which  serves  as  a  street,  broad 
enongh'for  two  bees  to  pass  by  each-  other.  There. are 
holloa  which  go  quite  through  the  combs,  and  tene  at 
laiies  fiir  tbe-  beea  to  pass  fitmi  one  eomb  to  another, 
witJwut  beiug  obliged  to  go  a  great  way  about.  When 
tbey  begia  their  combs,  they  form  at  the  top  of  the 
hive  a  root  or  stay  to  the  whole  edifice,  which  is  to 
bang  front  it.  Tboogb  they  generally  lay  the  founda- 
tions of  the  combs  so  that  tliere  shall  be  no  more  be> 
Iwcen  them  than  wliat  is  sufficient  for  two  bees  to  past, 
yet  they,  sometimes  place:  thoae  beg^niogaof  two  combs 
too  fiir  'asunder ;  and,  in  this  case,  in  order  to  fill  up 
pan  of  the  void  spare  arising  from  tbat  bad  dispoaitioii^ 
they  carry  tkiir  combs  on  obliquely,  to  make  them 
gradually  approach  eacb  ^ther.  This  void  apace  is 
sometimes  So  considerable,  that  the  bees  build  io  it  aa 
intennediate  comb,  which  they  terminate  as  soon  as 
the  original  combs  have  only  thetr  dtie  distanoet*.  Ai 
the  combs  wo^dd  be  apt,  when  full,  to  overcome  by 
their  Weight  all  the  seenrity  which  the  bees  can  give 
them,  against  fiiHing,  they  who  prepare  hives  set  ia 
them,  crosswise,  sticks,  which  serve  aa  props  to  the 
combs,  and  save  the  bees  a  great  ileal  of,  labour.    It  is 

not 
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not  ensy  to  discover  the  particular  manner  of  their" 
wtofking  ^  for,  notwithstandrag  the  many  contrivances 
Qaed  for  thfe  purpose,  there  are  such  numbers  in  conti-> 
iiua4  motion,  and  succeed  one  another  tirith  such  rapi- 
dity, that  nothing  but  confusion  appears  to  the  sight. 
Some  of  them,  hovrever,  have  been  observed  carrying 
jpieces  of  wax  in  their  talons,  and  running  to  the  places 
where  they  are  at  work  upon  the  combs.  These  they 
fasten  to  the  work  by  means  of  the  same  talons.  Each 
bee  16  employed  but  a  very  short  time  in  this  way :  but 
there  is  so  great  a  number  of  them  that  go  on  in  a  con- 
stant succession,  that  the  comb  increases  very  percepti* 
bly.  Besides  these,  there  are  others  that  run  about 
beating  the  work  with  their  wings  and  the  hinder  part 
ef  their  body,  probably  With  a  view  to  make  it  more 
firm  a>id  solid. 

Whilst  part  of  the  bees  are  occupied  in  forming  the 
eaWn^  otiiers  are  employed  in  perfecting  and  polishing 
those  that  are  new  modelled.  This  operation  is  per- 
formed by  their  talons,  taking  off  every  thing  that  is 
tough  and  uneveu.  These  polishers  are  not  so  desultory 
in  th^ir  operations  as  those  that  ihake  the  cells  *,  they 
work  long  and  diligently,  never  intermitting  their  la- 
^ur,  excepting  to  carry  out  of  the  eel)  the  particles  of 
wax  which  they  take  off  in  polishing.  These  particles 
are  not  allowed  to  be  lost ;  others  are  ready  to  receive 
them  from  the  poUshers,  and  to  employ  them  in  some 
other  part  of  the  work. 

-  The  bills  which  we  see  attached  to  tbe  legs  of  bees 
returning  to  the  hives  are  not  wax,  but  a  powder  col- 
lected mm  the  stamina  of  flowers,  not  yet  brought  to 
the  state  of  wax.  The  substance  of  these  balls,  heated 
in  any  vessel,  does  not  melt  as  wax  would  do,  but  be- 
cmnes  dry,  and  hardens :  it  may  even  be  reduced  to  a 
tok\.  If  thrbwn  iiltb  water,  it  will  sink  }  whereas  wax 
9Wtms.  To  reduce  this  cntde  substance  into  wax,  it 
must  irst  be  digested  in  the  body  of  tbe  bee. 

Every  bee,  when  it  leaves  the  hive  to  collect  this 
precirtus  store,  enters  into  the  cup  of  the  flower,  par- 
tieulariy  such  as  seem  charged  with  the  greatest  quantity 
df  this  yellow  farina.  As  the  animals  body  is  covered 
•ver  wkh  hair,  it  rolls  itself  within  the  flower,  and 
^tifckly  becomes  quite'  covered  with  the  dust,  which  it 
060a  uftthr  brushes  off  with  its  two  hind  legs,  and  kneads 
into  two  little  balls.  In  the  thighs  of  the  hind  legs 
tfafere  are  two  cavities,  edged  with  hair;  and  into  these, 
lis  into  a  basket,  tbe  animal  sticks  its  pellets.  Thus 
cmployiid,  the  bee  flits  from  flower  to  flower,  increasing 
its  store,  atid  adding  to  its  stock  of  wax,  until  the  ball 
vpoti  each  thigh  becomes  as  big  as  a  grain  of  pepper  y 
by  this  time  having  got  a  sufficient  load,  it  returns, 
making  the  best  of  it^  way  to  the  hive. 

After  the  bees  have  brought  home  this  crude  sob- 
itance,  they  t*at  it  by  degrees }  or  at  other  times, 
three  or  four  be^  come  and  ease  the  loaded  bee,  by 
bating  each  of  them  a  share,  the  loaded  bee  giving  them 
^  bint  so  to  do.  Hunger  is  not  tbe  motive  of  their 
tittts  eating  the  balls  of  Waxy  matter,  especially  when  a 
iwMin'is  first  hived  ;  but  it  is  their  desire  to  provide  a 
speedy  supply  of  real  yitz^  for  making  the  ^ombs.  At 
etli^  tltilesj  when  there  is  nb  immediate  waftit  of  wax, 
th«  b^s  lay  this  matter  up  in  repositdries,  to  keep  it 
iJl'stere. 

When  this  waiy  tnittcr  is  swullovved,  it  is,  by  the 
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digestive  powers  of  tbe  bee,  converted  into  real  wax.  Bee. 
which  the  bees  again  disgorge  as  they  work  it  up  into  w  ^ 
combs  'y  for  it  is  only  while  thus  soft  and  pliant  from  the 
stomach  that  they  c?in  fabricate  it  properly.  That  the 
wax  thus  employed  is  taken  from  their  stomachs,  ap- 
pears from  their  making  a  considerable  quantity  of  comb  ^ 
soon  after  they  are  hived,  and  even  on  any  tree  or  shrub 
where  they  have  rested  but  a  short  while  before  their 
being  hived,  though  no  balls  were  visible  on  their  legs, 
excepting  those  of  a  few  which  maybe  just  returned 
from  the  field.  This  is  farther  confirmed  by  what  hap- 
pened in  a  swarm  newly  hived  :  for  two  days  together 
from  the  time  of  their  qaitting  their  former  home,  it 
rained  constantly,  insomuch  that  not  on6  bee  wa^  able 
to  stir  out  during  that  time  ;  yet  at  the  end  of  the  two 
days  they  had  made  a  comb  15  or  16  inches  long,  and 
thick  in  proportion. 

Tlie  crude  wax,  when  brought  home  by  the  bees,  is 
often  of  as  different  colours  as  are  the  flowers  from 
which  it  is  collected :  but  the  new  combs  are  always  of 
a  white  col6ur,  which  is  afterwards  changed  only  by  the 
impurities  arising  from  the  steam,  &c.  of  the  bees. 

Bees  collect  crude  wax  also  for  food;  for  if  this  was 
not  the  case,  there  would  be  no  want  of  wax  after  the 
combs  are  made :  but  they  are  observed,  even  in  old 
hives,  to  return  in  great  numbers  loaded  with  such 
matter,  which  is  deposited  in  particular  cells,  and  is 
known  by  the  name  of  bee-bread^  We  may  guess  that 
they  consume  a  great  deal  of  this  substance  in  food  by 
the  quantity  collected  \  which,  by  computation,  may  in 
some  hives  amount  to  an  hundred  weight  in  a  season, 
whilst  the  real  wax  in  such  a  hive  does  not  perhaps  ex* 
ceed  two  pounds.  13 

It  is  well  known  that  the  habitation  of  bees  ought  to  *•  f^^  JP^* 
be  very  close  5  and  what  their  hives  want  from  the  ne-''*  • 
{ligence  or  uoskilfulness  of  man,  these  animals,  supply 
by  their  own  industry  :  so  that  it  is  their  principal  care, 
when  first  hived,  to  stop  up  all  the  cranies.  For  this 
purpose  they  make  use  of  a  resinous  gum,  which  is  more 
tenacious  than  wax,  and  differs  greatly  from  it.  This 
the  ancients  called  propo/<>.  It  will  grow  considerably 
hard  in  the  hive,  though  it  will  in  some  measure  soften 
by  heat ;  and  is  often  found  different  in  consistence,  co- 
lour, and  smell.  It  has  generally  an  agreeable  aroma- 
tic odour  when  it  is  warmed  \  and  by  some  it  is  consi« 
dered  as  a  most  grateful  perfume.  When  the  bees  be- 
gin to  work  with  it,  it  is  soft  \  but  it  acquires  a  firmer 
consistence  every  day,  till  at  length  it  assumes  a  brown 
colour,  and  becomes  much  harder  than  wax.  The  bees 
carry  it  on  their  hinder  legs  \  and  some  think  it  is  met 
with  on  the  Inrch,  the  willow,  and  poplar.  However 
it  is  procured,  it  is  certain  that  they  plaster  the  inside  of 
their  hives  with  this  composition.  14 

Honey  is  originally  a  juice  digested  in  plants,  which  3*  The  A*. 
sweats  through  their  pores,  and  chiefly  iii  their  flowers,  ^^' 
or  is  contained  in  reservoirs  in  which  nature  stores  it. 
The  bees  sometimes  penetrate  into  these  stores,  and  at 
other  times  find  the  liquor  exuded.  This  they  collect 
in  their  stomachs ;  so  that,  when  loaded  with  it,  they 
Seem,  to  an  inattentive  eye,  to  come  home  without  any 
booty  at  all. 

Besides  the  liquor  already  mentibned,  which  is  ob- 
tained from  the  flowetd  of  plants,  another  substance, «  ^^  ^^ 
tiSXtdLhoney-deio^j  has  been  discovered,  of  which  the  article  fl*. 

3  T  1  bees»^  lirw. 
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bees  are  equally  fond.  Of  tliis  substance  tliere  are  two 
kinds,  both  deriving  their  origin  from  vegetables^  though 
in  very  differ ent  ways. 

The  first  kind,  the  only  one  known  to  husbandmen, 
and  which  passes  for  a  dew  that  falls  on  trees,  is  no  other 
than  a  mild  sweet  juice,  which,  having  circulated  through 
the  vessels  of  vegetables,  is  separated  in  proper  reser- 
voirs in  the  flowers,  or  on  the  leaves,  where  it  is  proper- 
ly called  the  honey-dew :  sometimes  it  is  deposited  in  the 
pith,  as  in  the  sugar-cane  }  and,  at  other  times,  in  'the 
juice  of  pulpy  summer  fruit  when  ripe.  Such  is  the 
origin  of  the  manna  which  is  collected  on  the  ash  and 
maple  of  Calabria  and  Brianfon,  where  it  flows  in 
great  plenty  from  the  leaves  and  trunks  of  these  trees, 
and  thickens  into  the  form  in  which  it  is  usually 
seen. 

The  second  kind  of  honey-dew,  which  is  the  chief 

resource  of  bees,  after  the  spring-flowers  and  dew  by 

transpiration  on  the  leaves  are  past,  owes  its  origin  to  a 

**^    Jl   '""^^  mt9n  insect  *,  the  excrement  thrown  out  by  which 

phii  and  '  ^^^^^  ^  P^^^  0^  the  most  delicate  honey  we  ever  taste.  . 

From  whatever  source  the  bees  have  collected  their 
honey,  the  instant  they  return  home,  they  seek  cells 
in  which  they  may  disgorge  and  deposite  their  loads. 
They  have  two  sorts  of  stores  :  one  which  consists  of 
honey  laid  up  for  the  winter  j  and  the  other  of  honey 
Tntended  for  accidental  use  in  case  of  bad  weather,  and 
for  such  bees  as  do  not  go  abroad  in  search  of  it.  Their 
method  of  securing  each  of  these  is  different.  They 
have  in  each  cell  a  thicker  substance,  which  is  placed 
over  the  honey,  to  prevent  its  running  out  of  the  cell } 
and  that  substance  is  raised  gradually  as  the  cell  is  fill- 
ed, till  the  bees,  finding  that  the  cell  cannot  contain 
any  more,  close  it  with  a  covering  of  wax,  not  to  be 
opened  till  times  of  want,  or  during  the  winter* 

It  has  been  already  observed,  that  the  cells  are  in- 
nanRcr  in  tended  for  other  purposes  besides  being  places  of  store 
wbioh  the^  for  honey.  One  of  their  chief  uses  u,  their  being  nur^ 
series  for  the  young.  The  cells  for  those  which  are  to 
Be  working  bees  are  commonly  half  an  inch  deep  ^ 
those  for  chrones,  three  quarters  of  an  inch  j  and  those 
which  are  intended  for  keeping  of  honey  only,  still 
deeper.  This  accounts  for  the  inequalities  observed  in 
the  surface  of  combs. 

The  queen-bee  is  generally  concealed  in  the  most  se- 
cret part  of  the  hive,  and  is  never  visible  but  when  she 
tkys  her  eggs  in  such  combs  as  are  exposed  to  sight. 
When  she  does  appear,  she  is  always  attended  by  ten 
or  a  dozen  of  the  common  sort,  who  form  a  kind  of  re* 
tinue,  and  follow  her  wherever  she  goes  with  a  sedate 
and  grave  tread.  Before  she  lays  her  eggs,  she  exa- 
mines the  cells  where  she  designs  to  lay  them  ^  and  if 
she  find's  that  they  contain  neither  honey,  wax,  nor 
any  embryo,  she  introduces  the  posterior  part  of  her 
body  into  the  celf,  and  fixes  to  the  bottom  of  it  a  small 
white  egg,  which  is  composed  of  a  thin  white  mem- 
blrane,  fult  of  a  whitish  liquor.  In  this  manner  she 
goes  on,  till  she  fills  as  many  cells  as  she  has  eggs  to 
hiy,  which  are  generally  many  thousands.  Sometimes 
more  than-one  egg  has  been  deposited  in  the  same  cell  , 
when  this  is  tKe  case,  the  working  bees  remove  the  sn* 
pernumerary  eggs,  and  leave  only  one  in  each  cell. 
Ou  the  first  or  second  dar  after  the  egg  is  lodged  in 
the  cell,  the  drone  bee  injects  a  small  quantity  of  whi- 
tiiA Jjqpid^  which,  in  about  a  day^  is  absorbed  by  the 
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egg.  On  the  third  or  fourth  day  is  prodiioed  a  worai  ^^ 
or  maggot  j  which,  when  it  is  grown  so  as  to  touch 
the  opposite  angle,  coils  itself  up  in  the  shape  of  a  se- 
micircle, and  floats  in  a  proper  liquid,  whertby  it  is 
nourislied  and  enlarged  in  its  dimensions.  Thu  liquor 
is  of  a  whitish  colour,  of  the  thickness  of  cream,  and  of 
an  insipid  taste  like  flour  and  water.  Naturalists  srs 
not  agreed  as  to  the  origin  and  qualities  of  this  liquid. 
Some  have  supposed,  that  it  consists  of  some  generative 
matter,  injected  by  the  working  bees  into  «ach  ceil,  in 
order  to  give  fecundity  to  the  eggs :  bat  the  mo6t  pnH 
bable  opinion  is,  that  it  is  the  same  with  what  sone 
writers  have  called  the  bee^bread;  and  that  it  is  a 
mixture  of  water  with  the  juices  of  plants  and  flowers 
collected  merely  for  the  nutrition  of  the  young,  whikl 
they  are  in  their  weak  and  helpless  state.  Wbatevci 
be  the  nature  of  this  aliment,  it  is  certain  that  the 
common  working  bees  are  very  industrioos  in  supply- 
ing the  worms  with  a  suflicient  quantity  of  it.  The 
worm  is  fed  by  the  working  bees  for  about  eight  days, 
till  one  end  touches  the  other  in  the  form  of  a  ring  \  and 
when  it  begins  to  feel  itself  uneasy  in  its  first  posturey 
it  ceases  to  eat,  and  begins  to  unroll  itself,  thrusting 
that  end  forward  towards  the  mouth  of  thr  cell  which  is 
to  be  the  head.  The  attendant  bees,  observing  these 
•symptoms  of  approaching  transformation,  desist  firom 
their  labours  in  carrying  proper  food,  and  employ  them- 
selves in  fastening  up  the  top  of  the  cell  with  a  lid  of 
wax,  formed  in  concentric  circles,  and  by  their  na- 
tural heat  in  cherishing  the  brood,  and  hastening  the 
birth.  In  this  concealed  state  the  worm  extends  itself 
at  full  length,  and  prepares  a  web  of  a  sort  of  silk  in 
the  manner  of  the  silk  worm.  This  web  forms  a  cooi- 
plete  lining  for  the  cell,  and  affords  a  convenient  recef^ 
tacle  for  the  transformation  of  the  worm  into  a  nymph 
or  chrysalis.  Some  naturalists  suppose,  that  as  each 
cell  is  destined  to  the  successive  breeding  of  several 
worms,  the  whole  web,  which  is  composed  of  many 
crusts  or  doubles,  is  in  reality  a  collection  of  as  many 
webs  as  there  have  been  worms.  M.  Maraldi  appre* 
bends,  that  this  lining  is  formed  of  the  skin  of  the 
worm  thrown  off  at  its  entrance  into  the  nymph  state : 
but  it  is  urged,  that  if  the  cells  are  opened  when  newly 
covered  by  the  bees,  the  worm  within  will  be  found  in 
its  own  form,  and  detected  in  the  act  of  spinning  its* 
web  \  and  by  means  of  glasses  it  will  be  foond  com-* 
posed  of  fine  threads  regularly  woven  together,  liks 
those  of  other  spinning  animals.  In  the  space  of  i& 
or  20  days  the  whole  process  of  transformation  is  £» 
nished,  and  the  bee  endeavours  to  discharse  itself  from 
confinement  by  forcing  an  aperture  with  its>  teeth 
through  the  covering  of  the  cell.  The  passage  is  gran 
dually  dilated  \  so  that  oue  horn  first  appears,  then  the 
head,  and  afterwards  the  whole  body.  This  is  usuall]^ 
the  work  of  three  hours,  and  sometimes  of  half  a  day* 
The  bee,  after  it  has  disengaged  itself,  stands  on  the 
surface  of  the  comb,  till  it  has  acquired .  its  natoral 
complexion,  and  full  maturity  and  strength,  so  as  to  be- 
come fit  for  labour.  The  rest  of  the  bees  gather  loond 
it  in  this  state,  congratulate  its  birth,  and  offer  it  ho^ 
ney  out  of  their  own  mouths.  The  exovise  and  scati 
tered  pieces  of  wax  which  are  left  in  the  cell  are  rs« 
moved  by  the  working  bees  j  and  the  matrix  is  no 
soonev  cleansed  and  fit  for  new  fecondation,  bat, the 
qoeen  deposites  another  egg  in  it;  insomnch  that,  M. 
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^,  Mantldi  says,  be  hat  seen  five  bees  prtMluced  in  tbe 
'•^h'  same  cell  iu  tbe  Apace  of  three  montbi.  The  young 
bees  are  easily  distingoished  from  the  others  by  their 
colour  }  they  are  gray,  instead  of  the  yellowish  brown 
of  tbe  common  bees.  Tbe  reason  of  this  is,  that  their 
body  is  black|  and  tbe  hairs  that  grow  upon  it  are 
white,  from  the  mixture  of  which  seen  together  results 
a  gray  j  but  this  colour  forms  itself  into  a  brownish  yel- 
low by  degrees,  the  rings  of  tbe  body  becoming  more 
brown  and  tbe  hairs  more  yellow. 

The  eggs  from  which  drones  are  to  proceed,  are,  as 
already  observed,  laid  in  larger  cells  than  those  of  tbe 
working  bees.  The  coverings  of  these  cells,  when  the 
drones  are  in  the  nymph  state,  are  convex  or  swelling 
outward,  whilst  tbe  ceils  of  the  working  bees  are  flat. 
This,  with  tbe  privilege  of  leading  idle  eflPeminate  lives, 
and  not  working  for  tbe  public  stock,  is  what  distin* 
gttisbes  the  drones. 

Tbe  bees  depart  from  their  usual  style  of  building 
when  they  are  to  raise  cells  for  bringing  up  such  maggots 
as  are  destined  to  become  queens.  These  are  of  a  longish 
oblong  form,  having  one  end  bigger  than  the  other, 
with  their  exterior  surface  full  of  little  cavities.  Wax, 
which  is  employed  with  so  geometrical  a  thriftiness  inr 
the  raising  of  hexagonal  cells,  is  expended  with  pro- 
fusion in  the  cell  which  is  to  be  tbe  cradle  of  a  royal 
nuiggo^  They  sometimes  fix  it  in  tbe  middle,  and  at 
other  times  on  one  side  of  a  comb.  Several  common 
cells  are  sacrificed  to  serve  as  a  basis  and  support  to  it. 
It  is  placed  almost  perpendicular  to  the  common  cells, 
the  largest  end  being  uppermost.  Tbe  lower  end  is 
open  till  tbe  season  for  closing  it  comes,  or  till  tbe  mag- 
got is  ready  for  transformation.  It  would  be  difficult 
to  conceive  how  a  tender  maggot  can  remain  in  a  cell 
turned  bottom  upmost,  if  we  did  not  fibd  it  buried  in 
a  substance  scarcely  fluid,  and  if  it  were  not  in  itself,  at 
first,  small  and  light  eneogh  to  be  suspended  in  this 
clammy  paste.  As  it  grows  it  fills  all  tbe  upper  and 
larger  part  of  the  cell.  As  soon  as  the  young  queen 
comes  out  of  her  cell,  thai  cell  is  destroyed,  and  its 
place  is  supplied  by  common  cells  j  but  as  the  fonnda- 
tion  of  the  royal  castle  is  left,  this  part  of  tlie  comb  ib 
found  thicker  than  any  other.  There  are  several  such 
cells  prepared  ^  for  if  there  was  only  one  reared  in 
each  hive,  the  swarms  might  often  want  a  conductress. 
Many  accidents  may  also  destroy  tbe  little  maggot  be- 
fore at  becomes  a  bee.  It  is  therefore  necessary  that  a 
number  of  such  cells  should  be  provided  $  and  accor-> 
dingly  there  are  observed  several  young  queens  in  tbe 
beginning  of  the  summer,  more  than  one  of  which  often 
takes  flight  when  a  swarm  departs. 

A  young  queen  is  in  a  condition  to  lead  a  swarm 
firom  a  hive  in  which  she  was  born  in  four  or  five  days 
after  she  has  appeared  in  it  with  wings.  The  bees  of 
a  swarm  are  in  a  great  biirrv  when  they  know  that 
their  queen  is  ready  to  lay.  In  this  case,  they  give  to 
their  new  calls  iHit  part  of  tbe  depth  they  are  to  have, 
and  defer  the  finishing  of  them  till  they  have  traced 
the  number  of  cells  requisite  for  the  present  time«  Tbe 
celb  first  made  are  intended  only  for  working  bees  j 
these  being  the  most  necessary. 

When  the  hive  is. become  too  much  crowded  by  the 

^     addition  of  tbe  young  brood,  a  part  of  the  bees  think 

of  finding  themselves  a  more  commodious  habitation, 

HHd-with  tbftt  view  .single  out  the  most  forward  pf  the 
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young  oucens.     A  new  swarm  is  therefore  constantly      Bee. 
composed  of  one  queen  at  least,  and  of  several  thousand  '       ^  '  '■' 
working  bees,  as  well  as  of  some  hundreds  of  drones. 
The  working  bees  are  some  old,  some  young. 

Scarce  has  the  colony  arrived  at  its  new  habitation, 
when  tbe  working  bees  labour  with  the  utmost  dili- 
gence to  procure  materials  for  food  and  building. 
Their  principal  aim  is  not  only  to  have  cells  in  which 
they  may  deposite  their  boney  :  a  stronger  motive  seems 
to  animate,  them.  They  seem  to  know  that  their  queen 
is  in  haste  to  lay  her  eggs.  Their  industry  is  such  that 
in  24  hours  they  will  have  made  combs  20  inches 
long,  and  wide  in  proportion.  They  make  more  wax 
during  the  first  fortnight,  if  the  season  is  favourable, 
than  they  do  during  all  tbe  rest  of  the  year.  Other 
bees  are  at  tbe  same  time  busy  in  stopping  all  the  holes 
and  crevices  they  find  in  their  new  hive,  in  order  to 
guard  against  tlie  entrance  of  insects  which  covet  their 
honey,  their  wax,  or  themselves  ;  and  also  to  exclude 
the  cold  air,  for  it  is  indispensably  necessary  that  they 
be  lodged  warm. 

When  the  bees  first  settle  in  swarming,  indeed  when 
they  at  any  time  rest  themselves,  there  is  something 
very  particular  in  tbeir  method  of  taking  their  repose. 
It  is  done  by  collecting  themselves  in  a  heap,  and  bang- 
ing to  each  other  by  their  feet.  They  sometimes  ex- 
tend these  heaps  to  a  considerable  length.  It  would 
seem  probable  to  us,  that  tbe  bees  from  which  tbe 
others  bang  must  have  a  considerable  weight  suspended 
to  them.  All  that  can  be  said  is,  that  tbe  bees  most 
find  this  to  be  a  situation  agreeable  to  themselves.  They 
may  perhaps  have  a  method  of  distending  themselves 
with  air,  thereby  to  lessen  their  specific  gravity  4  in  the 
same  manner  as  fishes  do  in  order  to  alter  tbeir  gravity 
compared  with  water. 

When  a  swarm  divides  into  two  or  more  bands, 
which  settle  separately,  this  division  is  a  sure  sign  that 
there  are  two  or  more  queens  among  them.  One  of 
these  clusters  is  generally  larger  than  the  other.  The 
bees  of  the  smaller  cluster  or  clusters,  detach  them-« 
selves  by  little  and  little,  till  at  last  the  whole,  together 
with  the  queen  or  queens,  unite  with  the  largest  cluster. 

As  soon  as  the  bees  are  settled,  the  supernumerary 
queen  or  queens  must  be  sacrificed  to  the  peace  and  . 
tranquillity  of  the  hive.  This  execution  generally 
raises  a  considerable  commotion  in  the  hive  }  and  seve- 
ral other  bees,  as  well  as  the  queen  or  queens,  lose  tbeir 
lives.  Their  bodies  may  be  observed  on  the  ground, 
near  the  hive.  Tbe  queen  that  is  chosen  is  of  a  more 
reddish  colour  than  those  which  are  destroyed  ;  so  that 
fruitful  ness  seems  to  be  &  great  motive  of  preference  in 
bees  *f  for  tbe  nearer  they  are  to  the  time  of  laying 
4heir  eggs,  the  bigger,  larger,  and  more  shining  are  tbeir 
bodies.  The  metliod  of  hiving  these  swarms  will  be  ex<^ 
plained  hereafter.  ^j 

Besides  the  capital  instincts  above  mentioned,  bees  Other  in-, 
are  possessed  of  others,  some  of  which  are  equallyne- stinet^ 
cessary  for  tbeir  preservation  and  happiness.— xbey 
anxiously  provide  against  tbe  entrance  ot  insects  into 
the  hive,  by  gluing  up  with  wax.  tbe  smallest  -  holes  in 
the  skep.  Some  stand  as  centinels  at  tbe  mouth  of  the 
hive,  to  prevent. insects  of  any  kind  .lirom  getting  in. 
But  if  a  snail,  or  other  large  insect  shouU.  get  in, 
notwithstanding  all  resistance^  they  sting  it  to  death  j 
tad  even  corer  it  pyrtrmth  a  coat  oT  propolis,  to  pre» 

vcntt 


BEE 


t    5 


l8 
Vec«. 


Hec.  fcnt  the  bad  smell  or  maggots  whStb  might  proceed 
from  the  putrefaction  of  such  a  large  animal.  Bees 
seem  to  be  warned  *bf  the  appearance  of  bad  weather  by 
some  particular  feeling.  It  sometimes  happens,  even 
when  tfaey  are  very  assidoous  and  busy,  that  they  on  a 
sodden  cease  from  their  work  ^  not  a  single  one  stirs  out  ^ 
and  those  that  are  abroad  hurry  home  in  such  prodigi- 
ous crowds,  that  the  doors  of  their  habitations  are  too 
small  to  admit  them.  On  this  occasion  look  op  to  the 
sky,  and  you  will  soon  discover  some  of  those  black 
clouds  which  denote  impending  rain.  Whether  tbty 
see  the  clouds  gathering  for  it,  as  some  imagine,  or 
whether  (as  is  much  more  probable)  they  feel  some 
other  effects  of  it  upon  their  bodies,  is  not  yet  determi- 
ned ;  but  it  is  alleged,  that  no  bee  is  ever  caught  even 
in. what  we  call  a  sudden  shower,  unless  it  have  been  at 
a  Very  great  distance  from  the  hive,  or  have  been  before 
injured  by  some  accident,  or  be  sickly  aiid  unable  to  fly 
so  fast  4s  the. rest.  Cold  is  a  great  enemy  to  them.  To 
flefetid  thcmlselves  against  its  effects  during  a  hard  win- 
ter, they  crowd  together  in  the  middle  of  the  hive,  axid 
hutz  about,  and  thereby  excite  a  warmth  which  is  of- 
tei\  perceptible  by  lajing  the  hand  upon  the  glass  win- 
dows of  the  hive.  They  seem  to  understand  one  an- 
other by  the  motions  of  their  wings  :  when  the  queen 
wants  ta  quit  the  hive,  she  gives  a  little  buzz ;  and  all 
the  others  immediately  follow  her  example,  and  retire 
along  with  her. 

As  to  the  Age  of  bees,  the  large  droiles  live  but  a 
little  whilci   being  destroyed  witbont  mercy   by  the 
iVorking  bees,  probably  to  save  honey,  as  already  no- 
ticed.    But  of  the  other  sort,  lately  discovered,  no  lar- 
ger than  the  working  bees,  and  not  easily  to  be  distin- 
guished (rota  them,  the  age  has  not  yet  be^n  asc«irtain- 
«d.    Writers  are  not  agreed  as  to  the  age  of  the  work* 
fog  bees.     Some  maintain  that  they  are  annual,  and 
others  suppose  that  they  live  many  years.     Many  of. 
them,  it  is  well  knbwn,  die  atinually  6f  hard  labour ; 
and  though  they  may  be  preserved  by  succession  in 
hives  or  colonies  for  several  years,  the  itiost  atcurate 
observers  are  of  Opinion  that  their  age  is  but  a  year,  or 
jp       kt  the  longest  no  more  than  two  summers. 
Opinion!         Concerning  the  sex  and  fecundation  of  bees,  tairious 
concerning  experiments  have  been  made  of  \kie  yean,  by  which 
ife *  *d*  S     ^^^  ^'^^^^  ^*®  ^^^^  thrown  upon  the  subject,  and  seve- 
•fbeei.       T^^  difficulties  which  embarrassed  the  process  of  gene* 
.  ration  among  tln^se  curious  insects  seem  to  have  been 
removed. 

Swammerdam,  and  after  him  Maraldi,  discovered  in 
the  structure  pf  the  drones  some  resemblance  to  the 
hiale  organs  of  generation,  as  h&s  already  been  described, 
and  from  thence  concluded  that  they  were  the  males  :' 
ibut  neither  of  those  accurate  and  indnstriotis  observers 
could  detect  thttn  in  the  act  bf  copulation.  Swammer- 
dam, therefore,  entertained  a  notion,  that  the  female 
or  queeil-bee  wis  fecundated  without  copulation ;  that 
it  was  stifficieiftfor  heif  to  be  near  the  itiales)  and  that 
her  tggi  were  iitipregnat^d  by  a  kind  bf  vivifying  aura, 
fcxh'kled  ffdm  the  body  of  the  nl^es,  and  absorbed  by 
the  female.  However,  M.  Bcfatimur,  thought  that  he 
had  discovered  the  actual  copulation  of  the  droaes  with 
msarha  ^^^  female-bee,  and  he  has  very  mintitely  described  the 
Oenera  •/  process  of  it.     A  very  ingenious  natnralist  *  of  the 

Jkm^/p.  present  day,  v^lthoat  taking  ai)y  nOtfc^  of  reccint  dis- 
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eoveries,  seems  to  have  given  into  the  aame  ideal  ^^ 
**  The  office  of  the  males  or  drones  (says  be)  is  to 
render  the  queen  pregnant.  One  single  femaJe  sfaoold 
in  the  midst  of  seven  or  eight  hundred  males,  one 
wonld  think,  be  incessantly  assailed.  But  natore  has 
provided  against  that  inconvenience,  by  making  them 
of  a  constitution  extremely  frigid.  The  female  chooses 
out  one  that  pleases  her;  she  is  obliged  to  make  the  fir«t 
advsfnees,  and  excite  'him  to  love  by  ber  caresses.  But 
this  favour  proves  fatal  to  him  :  scarce  has  be  ceased 
from  amorous  daMtance,  but  he  is  seen  to  perish.  ^I'be 
pleasure  of  these  observations  may  be  taken,  by  patting 
a  female  with  Sever/il  males  into  a  bottle." 

Others  agiifn,  as  M.  Shirach  and  M.  Hattorf,  reject 
the  drones  as  bearing  no  share  at  all  in  the  business  of 
propagation,  and  assert  the  qoeen-bee  to  be  self-prolific 
Bot  fdr  what  purpose  then  should  wise  natore  have  far- 
nisbed  the  drones  with  that  large  quantity  of  seminal 
liquor  ?  to  what  use  so  large  an  apparatus  of  fecandating 
organs  So  trell  described  by  Reaumur  and  Maraldi  f 
The  faet  is,  that  the  above  gentlemen  have  fonnded 
their  opinion  upon  observations  that  hives  are  peopled 
at  a  time  of  the  year  when  (as  they  suppose)  there  are 
DO  drones  in  being.  But  we  have  already  noticed,  that 
nature  has  provided  drones  of  diflerent  sizes  for  the  pur- 
pose of  impregnation,  adapted  to  different  times,  occa- 
sions, and  circumstances  :  And  the  mistake  of  Messrs  ^ 
Shirach  and  Hattorf  seems  to  have  proceeded  from  their 
missing  the  large-sized  drones,  and  not  being  acquainted 
with  or  not  adverting  to  the  other  sort,  so  baldly  dis- 
tinguishable'from  the  working  bees. 

Lastly,  many  of  the  ancients  as  well  at  modems  have 
Soppoied  that  the  eggs  of  the  female  bee  are  not  impreg- 
nated with  the  male  tfpetm^  while  in  the  body  of  the 
creature,  bot  that  they  are  deposited  uiltmpregnated  in 
the  cells;  and  that  the  male  afterwards  ejects  the  male 
sperm  on  thefli  as  they  lie  in  the  cells,  in  the  sane  man- 
ner as  the  generation  of  fishes  is  supposed  to  boperfom- 
ed  by  the  males  impregnating  the  spawn  after  it  is  east 
out  by  the  females.     M.  Maraldi  t  long  sioee  conjee- fffMt 
tnred  that  this  might  be  the  case ;  itnd  he  was  confirmed  Jetl 
in  his  opinion,  by  observing  a  liquid  whitish^  sobetaaee '^' '7 "» 
ifuiirotin^ng  each  egg  at  the  bottom  df  the  cdl  a  lititle^^^*' 
ilrhile  after  it  had  been  laid,  and  that  a  great  number  of 
eggs,  which  are  not  encompassed  by  thb  liqnor,  reoudn- 
ed  barren  in  the  cell. 

This  methtfd  of  impregnatibn  has  been  lately  eitm* 
blished  beyond  all  contradiction  by  the  observations  of 
Mr  Debraw  of  Cambridge  t*     Having  put  some  bees  t  P^ 
into  glass-hives  with  a  large  atimber  of  drones,  he  ob-  ^^T^-^ 
served  on  the  first  or  second  day  (dways  before  ^!^i'|^- 
third)  from  the  time  in  which  the  eggs  Were  placed 
in  the  cells,  which  the  qneen  generally  lays  on  the 
fbtirtb  or  fifth  day  after  they  are  put  into  the  bM, 
that  a  great  nnmber  of  bees  fastened  themselves  to  one 
Unother,  and  fdrmed  a  kind  of  curtain  from  the  tpp  to 
the  bottoiii  of  the  hive,  probAbly  in  order  to  cbnceal     ^^ 
the  process  of  generation.      Mr  I>ebraw,   however,  iir  De- 
ciould  soon  perceive  several  bees,  Whose  size  he  Wasnothnw'ia' 
able  to  distinguish,  ins^ting  the  posterior  part  of  ^^^^^T^ 
bodies  each  into  si  cell,  and  sinking  into  it;  after  ai^^ 
little  while  they  retired,  and  he  could  see  with  the  na^ 
ked  eye  a  s'fnall  quantity  of  whitish  liquor  left  in  the 
angle  of  the  base  of  ea6h  cell  coataining  an  eggv  ibis^ 
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MqVifi/l  VM  I^af  liquid  tbi^n  hopey,  and  bad  no  sweet 


In  order  to  prove  farther  that  tlie  eggs  are  fecun* 
daud  by  tbe  males,  and  that  their  presence  is  necessary 
at  the  tine  of  breedings  Mr  Debraw  made  the  follow* 
iog  experiments.  Tbey  coosist  In  lea»ving  in  a  hive  the 
queeoy  with  only  the  common  or  working  bees,  without 
any  droueSf  to  see  wb^etber  the  eggs  she  laid  would  be 
prolific.  To  this  end,  be  took  a  swarm,  and  shook  all 
the  bees  into  a  tub  of  water,  leaving  them  there  till 
th«y  were  quite  senseless :  by  which  means  be  could 
Uistioguisb  the  droneii  without  any  danger  of  being 
f tung :  Leaving  Uiese  out,  therefore,  lie  restor<:d  tb^ 
queen  aud  wockiog-bees  to  thetf  former  state,  by 
spreading-  them  on  a  brown  paper  in  the  sun }  aftei; 
this  he  vep.la^^d  theqi  in  a  gla8S-»bive,  where  tbey  soou 
began  to  woik  ai  usual.  The-  queen  bi^id  eggs,  which^ 
to  bfs  gieat  sarprue^  were  impregnated  i  for  he  imar 
gioe4  be  had  separated  all  the  4^oaes  or  malps,  and 
therefore  omitted  watching  tben^  $  at  tbe  end  of  twen- 
ty days  he  iound  several  of  bis  eggs  had,  ia  the  usual 
course  of  changes,  produced  beef,  wbile  scope  bad  wi« 
tbered  away«  and.  o(becf  wen  covered  wat^  bopey. 
Hence  he  inferred,  that  some  of  the  males  had  escaped 
his  notice,  aod  ipifiregpated  part  of  the  ^ggs.  To 
QonvinciB  bin^lf  of  this,  be  took  away  a^l  the  broo4 
^fmh  tbat  was  in  the  biyet  io  oc4er  to  obligi^  t^  beea 
to  p^rovid^  a  fresh  quantify*  biding  dietesqMned  to  watch 
«^avn]^Wily  tl^iir  n^tiooe  after  n^w  ^;g8  sjionld  be  laid 
in  ()be  ceUa.  Q«  tbf;  feoond  day  after  tiie  eggs  were 
placed  in  the  cell^  he  perceived  the  saine  operatioa 
that  w^  mentioned  before  >  aamely,  that  of  tba  bees 
bi^Qgi^i^  d(^wa  ia  tbie  (o^ja^  of  a  curtain,  while  otberf 
tbruM  the  pe^erior  part  of  tbMJr  body  inA9  tbe  ceUs.  He 

then  i^tirp4voe4  bia  ha^d  into  the  bive,  and  bcoke  off 

i|  piftce  ot^  the  comb,  ift.  w^bich  there  y^ei^  t^wo  of  ibese 
ineeets :  be  fm^d  ia  aaitber  of  thenp  any  sting  (a  cir« 
cuQistanqe  peculiar  to  the  drones)  j  npsp  di^s^ctioq, 
with  the  apsiatanf^e  of  a  p^icro«cope,  he  discov^ed  the 
four  cylindrical  bodiea  which  contain  the  glutiqoqa  U- 
qujOTy  of  a  whitish  colour,  a«  observed  by  Maraldi  10 

the  laig^  drones,    He  waa  therefore  now  under  a  nor 

^t$$\ty  of  i:fpeating  bi9  ei^periments,  In  destroying  the 
males,  and  even  tbpse  which  might  be  snsp^eted  to  be 
iucb* 

He  once  more  immeired  the  same  bfaeain  water }  and 
when  (bey  appeared  in  a  sen^le&s  state,  be  gently  presa- 
ed  every  ooie,  in.  order  to  diHlngMisb  tho^e  armed  with 
slings  from  those  which  bad  none,  and  which  of  course 
lie  anppo^ed  to  be  males :  of  tbo^  laat  be  found  fifty- 
seKeo,  and  replaced  the  vaine  in  a  gla«s-hive,  wheve 
tbey  immediately  ay^lied  again  to  the  work  of  making 
9e|is  i  and  on  tJM:  fourth  or  fifth  day,  very  early  in  tha 
mornaigi  he  bad  the  pleasure  to  see  the  queen-bee  de* 
posite  her  egg%  in  tho$e  cells;  be  continued  washing 
most  part  of  the  ensuing  days^  but  could  discover  no- 
thing of  what  he  hr.il  seen  before* 

The  egfB  after  the  fourth  day,  instead  of  changing 
in  tbfi  maimer  of  caterpIUai^s,  were  foond  in  tbe  same 
state  tli^y  were  the  first  day,  e;coeptthat  some  were  cth 
vered  wi^  honey.  A  singular  event  happened  the  next 
day  aboiM  noon :  all  the.  bees  leA  their  own  hi  vie,  and 
attampted  to  get  into  a  neighbouring  hive,  probably 
in  search  of  males  'y  but  tbe  queen  was  found  dead,  ha* 
xmg  h^en  lulled  in  the  engagement,. 
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To  be  further  satisfied,  Mr  Debraw  took  the  bro^d-  Bee. 
comb,  which  bad  not  been  impregnated,  and  divided  it  ^'"  v  ■ 
into  two  parts  :  one  he  placed  under  a  glass  bell,  N^  i  • 
with  honey-comb  for  the  bees  food,  taking  care  to  leave 
a  queen,  but  no  drones,  among  the  bees  confined  in  it  : 
the  other  piece  of  brood-comb  he  placed  under  another 
glass  bell,  N°  2.  with  a  few  drones,  a  queen,  and  a  pro^ 
portionable  number  of  common  bees.  The  result  was, 
that  in  tbe  glass,  N®  i.  there  was  no  ImpregnatioUt 
the  eggs  remained  in  tbe  same  state  they  were  in  when 
put  into  the  glass  ;  and  on  giving  the  bees  their  liberty 
on  the  •eyentb  day,  they  all  flew  away,  as  was  fonna 
to  be  the  case  in  the  former  experiment ;  whereas  in 
the  glas9,  N^  2.  the  very  day  after  the  bees  had  been  put 
into  it,  tbe  eggs  were  impregnated  by  tbe  drones,  the 
bees  did  not  leave  their  bive  on  receiving  their  liberty, 
tbe  eggs  at  the  usual  time  underwent  tbe  necessary 
transformations,  and  a  nmnerow  young  colony  was  prop 
duced. 

Naturalista  b^ve  observed,  that  tbe  queen  bee^  are 
produced  in  a  manner  peculiar  to  themselves,  and  di^ 
ferent  from  the  d];ones  and  working  bees.  Some  have 
supposed,  that  the  eggs  laid  by  tbe  queen  in  a  bive,  and' 
destined  for  the  production  of  queen  beee,  are  of  a  pecn^ 
liar  kind ;  but  though. this  is  not  the  case,  as  M.  $bl« 
racb  has  lately  discovered,  yet  there  are  partidular  celb^ 
appropriated  for  this  purpose.  These  cells  are  generaK- 
ly  near  the  e^ges,  and  at  the  bottom  of  tbe  combs,  and 
eometimes  on  the  sides  of  a  honey-comb:  tbey  are  of  aa 
oblong  circular  form,  and  very  strong  >.  and  are  more  or 
less  numerous  in  different  hives  as  occasion  seeo|W  to  so- 
quine.  It  has  abo  been  supposed,  that  the  matter  with 
which  they  a^'e  nqurisbed  is  of  a  different  kind  and  qua- 
lity from  that  employed  for  the  nourishment  of  the 
plher  he^s  j  that  which  has  been  collected  out  of  the 
royiil  cells  bfung  of  a  gummy  glntinqus  nature,  of  a 
deep  transparent  red,  and  dissolvijig  in  the  fire  sathof 
than  crumbling  to  powder. 

](t  baa  b^en  generally  supposed,  that  the  queen  bee 
is  the  only  femele  coptained  in  the  bive  ;  and  that  the 
working   bees  axie   neutral,   or  of  neither  sex«.  But  . 
is,.  Shirach  *    baa  lately  eitablished  a  different  doc-  *  B(ti, 
trine,  which  has  been  abo  confirmed  by  the  later  oh*^^^*  ^  ^ 
aervations  of  Mr  Debraw  f .    According  tp  b/L*  Shi-  "'jCSL 
racb,  all  the  woi  king  or  common  h^^  ^e  feipales  in  #.e^'* 
disgnise^   and  the  qoeen*bee  laya  only  two  kinds  pffphiL 
eggs,  viz.  those  which  are  to  prodoce  tbe  drones,  and  Trmu. 
those  from  which  the  working  bees   are  to  proceed.  :^®^  ^^^ 
^^i  from  ^y  ope  or  more  of  these,  one  or  mOre  queena  ^^^'^  ** 
may  be  produced  ;  so  that  ev^ry.  worm  of  the  latter  os  m.  Scbi- 
common  kind,  which  has  been    batched  abopt  three  rach't  dit. 
days,  is  capabk*  under  certain  circumstances^  of  ha-  coverici^ 
coming  tbe  qu^en  or  mother  of  a  hive.     In  proof  of 
this  doctrine,  new  and  lingular  as  it  may  seem,  he  al- 
leges a  number  of  satisfactory  and  decisive  experiments, 
which  have  been  since  verified  by  (hose  of  Mr  Dvhraw. 
In  tbe  early  months  of  the  spring,  and  in  ai>y  preceding 
month,  even  ao  late  aa  November,  be  cot  off  from  an  old 
biva  a  piece  of  that  pai't  of  the  comb  which  containa 
the  eggs  of  the  working  bees )  taking  care,  however^  . 
that  it  contained  likewise  worms  which  had  been  hatch-^ 
ed  about  three  days.     He  fixed  this  in  an  empty  hive,,  . 
or  bpx,  together  with  a  portion  of  honey »comb,  Ace. 
or„  in  other  wor.df,  with  a  sufSciency  of  food  and  build-> 
Iqg  m^terials^  or  waj(,  for  the  nse  of  the.  intended' Cf9* 
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Bee.  lo9j.  ite  then  pnt  into,  and  confined  wittiin  the  same 
box,  a  snfficient  nnmber  of  common  working  bees,  ta- 
ken from  the  same  or  any  other  bive.  As  soon  as  the 
members  of  this  small  commnnity  found  themselves  de- 
prived of  their  libertj,  and  without  a  queen,  a  dreadful 
«uproar  ensued,  which  continued  generally,  with  some 
short  intervals  of  silence,  for  the  space  of  about  twenty- 
fimr  hours ;  during  which  time  it  is  to  be  supposed  they 
were  alternately  meditating  and  holding  cojiiicil  on  the 
future  support  of  the  new  republic.  On  the  final  cessa- 
tion of  this  tumult,  the  general  and  almost  constant  re» 
suit  was,  that  they  betook  themselves  to  work  -^  first 
proceeding  to  the  construction  of  a  royal  cell,  and  then 
taking  the  proper  measures  for  hatching  and  feeding  the 
brood  enclosed  within  them.  Sometimes  eVen  ob  the 
second  day  the  foundiitions  of  one  or  more  royal  cells 
Were  to  be  perceived  y  the  view  of  which  furnished  cer- 
tain indications  that  they  had  elected  one  of  the  enclo- 
sed worms  to  the  sovereignty. 

The  operation  has  been  hitherto  conducted  in  the 
lionse.     This  new  colony  may  now  be  safely  trusted  in 
the  garden,  if  the  weather  be  wanb  and  have  the  li- 
berty allowed  them  of  passing  out  of  the  box  ;  of 'which 
they  instantly  avail  themselves,  and  are  seen  in  a  short 
time  almost  totally  to  desert  their  neW  habitation.     In 
about  two  hours,  however,  they  begin  to  re-enter  it. 
We  should  not  neglect  to  observe,  that  if  they  should 
be  placed  near  the  old  hive,  from  which  they  were  ta- 
ken, they  will  very  often  attempt  to  enter  it,  but  are 
as  constantly  repulsed  by  their  former  companions  and 
brethren,     it  is  prudent,  therefore,  to  place  them  at 
a  distance  from  the  mother  state,  in  order  to  avoid  the 
inconveniences  of  a  civil  war.    The  final  result  of  the 
experiment  is,  that  the  colony  of  working  bees  thus 
abut  tip,  with  a  morsel  of  Ciommon   brood,   not  only 
hatch  it,   but  are  found,   at  the  end   of  eighteen  Or 
twenty  days,  to  have  produced  from  thence  one  or  two 
queens  y  which  have  apparently  proceeded  from  worms 
of  the  common  sort,  pitched  upon  by  them  for  that 
purpose;  and  which,  nnder  other  circumstances,  that 
is,  if  they  had  remained  in  the  old  hive,  there  is  rea- 
son to  suppose  would   have  been   changed  into   com- 
mon working  bees.     In  the  present  instance,  the  com- 
mon worm  appears  to  be  converted   by  them  into  a 
queen-bee,  merely  because  the  hive  was  in  want  of  one. 
Hence  we  may  justly  infer,  that  the  kingdom  of  the 
bees  is  not,  if  the  expression  may  be  used,  ^jure  divino 
or  hereditary  monarchy,  but  an  elective  kingdom ;  in 
which  the  choice  of  their  future  ruler  is  made  by  the 
body  of  the  people,  while  she  is  yet  in  the  cradle,  or 
in  embryo ;  and  who  are   determined   by  motives   of 
preference  which  will  perhaps  for  ever  elude  the  pene- 
tration of  the  most  sagacious  naturalists. 

The  conclusions  drawn  by  M.  Shirach,  from  expe- 
riments of  the  preceding  kind,  often  repeated  by  him- 
self and  others  with  the  same  success,  are,  that  all  the 
common  or  working  bees  were  originally  of  the  female 
sex ;  but  that  when  they  have  undergone  their  last  me- 
tamorphosis, they  are  condemned  to  a  state  of  perpe- 
tual virginity,  and  the  organs  of  generation  are  oblite<' 
rated  ;  merely  because  they  have  not  been  lodged,  fled, 
and  brought  up  in  a  particular  manner,  while  they  were 
in  (he  worm  state.  He  supposes  that  the  worm,  de- 
signed by  the  community  to  be  a  queen,  or  mother, 
ewes  its  metamorphosis  into  a  queen,  partly  to  the  ex- 


traordinary size  of  its  cell,  and  its  peculiar  potittoo  In 
it  'f  but  principally  to  a  certain  appropriate  Dourisbment 
found  there,  and  carefully  administered  to  it  by  the 
working  bees  while  it  was  in  the  worm  state  ;  by  which^ 
and  possibly  other  means  unknown,  the  developemenf 
and  extension  of  the  germ  of  the  female  oi^gans,  previ- 
ously existing  in  the  embryo,  is  effected  ;  and  those  difi 
ferences  in  its  form  and  sixe  are  produced,  which  after- 
wards so  remarkably  distinguish  it  from  the  common 
working  bees. 

This  discovery  is  capable  of  being  applied  towards 
forming  artificial  swarms,  or  new  colonies  of  bees,  by 
which  means  their  number  Qiigbt  be  increased,  and 
their  produce  in  honey  and  wax  proportionably  aug^ 
mented. 

ExplanaHon  tf  Plate  LXXXIX.     Fig.  i.  is  the 
queen  bee.     1.  Is  the  drone.     3.  Is  the  working  bee. 
4.  Represents  the  bees  hanging  to  each  other  by  the  feet^ 
which  is  the  method  of  taking  their  repose.     5.  The 
proboscis  or  trunk,  which  is  one  of  the  princi^  or- 
gans of  the  bees,  ndietewith  they   gather   the   honey 
and  take  their  nourbhment.     6  •  One  of  the  hind  legs 
of  a  working  bee,  loaded  with  wax.     7.  A  comb,  in 
which  the  working  bees  are  bred.     The  cells  are  the 
smallest  of  any.    Two  of  them  have  the  yonne  bees  en- 
closed.    A  royal  cell  is  suspended  on  one  side.     8.  A 
comb  in  which  the  drones  are  bred,  being  larger  than 
the  former  \  the  young  drones  being  included  in  sevo- 
fal  of  them  \  with  two  royal  cells  suspended  on  the 
side.     9.  A  similar  comb«  in  which  the  royal  cdl  is 
fixed  in  the  middle  of  the  comb  \  and  several  common 
cells  are  sacrificed  to  serve  as  a  basis  and  support  to  it* 
In  genera],  the  royal  cells  are  suspended  on  the  side 
of  a  comb,  as  in  fig.  *j*  and  8.    To  the  side  of  fig.  9. 
two  royal  cells  are  begun,  when  they  resemble  pretty 
much  the  cup  in   which   an  acorn  lies.    The  othe^ 
ro^al  cells  have  the  yoimg  queens  indnded  in  them* 
Fig.  10.  ekhibits  the  sting  and  all  its  parts.     The  stin| 
is  composed  of  a  sheath  or  case,  and  two  shanks,  nnitea 
to  each  other,  and  terminating  in  a  sharp  pointy  so  as 
to  look  like  a  single  part.     6,  The  poisonous  bag« 
e,  The  tube  that  serves  to  convey  the  poison  from  its 
bag  to  the  thickest  part  of  the  stingos  sheath,     dd^  Hie 
two  shanks  of  the  sting,  mntoally  oonvereing  to  each 
other,     e  e^  The  sheath  of  the  sting.   JJl^he  thickest 
end  of  the  sheath,  where  the  tube  opens  into  it,  by 
which  it  receives  the  insect's  poison,    g^  The  extreme 
point  of  the  sting,  formed  by  the  two  shanks  of  that 
organ,  that  are  in  this  place  closely  united.     A  A,  The 
beards  with  which  the  shanks  of  the  sting  are  armed 
at  their  extremities,    i^  The  tube  that  serves  to  secrets 
the  poison,  which  it  discharges  into  the  poison-bag. 
k  kf  The  two  blind  extremities  of  the  said  tube.    ///^ 
Two  pair  of  cartilages^  of  difierent  fwms,  which  are 
for  the  most  part  of  a  deep  black,  and  articulated  a* 
mong  themselves,  and  with  the  shanks  of  the  sting, 
mm,  Two  other  cartilages  less  conspicuous  than  the 
former,  with  one  pair  of  which  they  are  articulated* 
These  two  cartilages  mm,  are  almost  entirely  of  a 
membranaeeons  substance,  nnunnmnn^  Eight  places 
in  which  the  foregoing  cartilages  are  articulated  among 
themselves,  and  with  the  shanks  of  the  sting  if  A  oooOf 
Fomr  muscles  serving  to  move  the  sting  different  ways^ 
by  the  assistance  of  the  same  cartilages,    pp^  Two 
muscles  which  draw  the  shanks  of  the  sting  into  its 
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ilieatli.  q  q^  Two  Appendages  of  the  stidg  wbich  are 
'  moved  along  with  it,  and  seem  to  answer  no  other  pur- 
pose  bat  that  of  ornament.— Fig.  11.  The  ovary^-^ 
Fie.  12.  Six  eggs  drawn  after  natnrei  and  placed  on 
their  ends :  These  eggs  are  oblong,  very  slender,  bot 
somewhat  thicker  on  their  upper  parts.— Fig.  13.  An 
egg  viewed  with  a  microscope :  it  resembles  the  skin 
of  a  fish|  divested  of  its  scales,  hot  still  retaining  the 
marks  of  their  insertion.— Fig.  14.  Worms  of  bees,^ 
of  different  sites,  drawn  after  nature,  a,  A  worm 
newly  hatched,  bcde^  Four  worms  that  have  received 
ikiore  nourishment,  and  are  more  grown,  fg^  Two 
worms  still  bigger  than  the  former,  having  had  more 
time  to  make  use  of  the  nourishment  provided  for 
them.  They  are  here  represented  as  they  lie  doubled 
in  their  cells.  A,  A  worm  placed  on  its  belly  so  as  to 
■how  on  its  back  a  black  line,  inclining  to  a  light  blue 
oV  gray.  This  line  denotes  the  stomach,  which  ap- 
pears in  this  place  through  the  transparent  parts  that 
lie  over  it.  t,  A  worm  lying  on  its  back,  and  begin« 
nlng  to  draw  in  the  hinder  part  of  its  body,  and  move 
its  bead.— Fig.  15.  A  full-grown  worm,  viewed  with  a 
microscope,  a  a.  Its  14  annular  incisions  or  divisions. 
A,  The  head  and  eyes,  &c.  ccc^  Ten  breathing- 
holes.-^Fig.  16.  The  worm  forming  its  web.  aa^  The 
ftidef  of  the  cell  that  contain  it.  6,  The  bottom  of 
the  cell,  c,  The  entrance  or  door  of  the  cell.  The 
worm  is  here  represented  as  making  its  web  in  the  pro- 
perest  manner  to  shut  up  this  entrance. — Fig.  17.  Worm 
taken  out  of  the  web  in  which  it  had  enclosed  itself, 
and  just  ready  to  cast  its  skin.— -Fig.  18.  A  cell  con- 
taining the  worm  changed  into  a  nymph,  and  per- 
fectly lined  with  the  said  worm's  web.  Likewise  the 
said  web  entire,  with  the  nymph  contained  in  it,  as 
they  appear  on  opening  the  cell,  a  a,  The  sides  of 
the  cell,  lined  with  the  worm's  web.  6,  The  mouth 
of  the  cell,  perfectly  closed  by  the  web.  c,  Tbe 
bottom  of  the  cell,  d^  Tbe  web  entire,  as  it  appears 
on  opening  the  cell,  which  it  greatly  resembles  in  form. 
Ir,  The  upper  part  of  the  web,  of  a  convex  form.  This 
part  shows  its  filaments  pretty  distinctly,  f^  The  en- 
closed nymph  appearing  through  the  tiransparent  sides 
of  the  web.  g^  The  bottom  of  the  web,  answering 
to  that  of  the  wax  cell.-^Fig.  19.  Worm  changed  to 
a  nymph,  of  its  natural  size  and  form,  yet  so  as  to  ex- 
hibit its  limbs,  which  are  folded  up  in  a  most  wonder- 
ful manner. — Fig.  2d.  The  nymph  of  the  bee  viewed 
with  the  microscope,  displaying  in  a  distinct  manner 
all  the  parts  of  the  enclosed  insect,  and  the  beautiful 
manner  in  which  they  are  laid  up.  a.  The  hc^d, 
bloated  with  humours.  b  6,  The  eves,  projecting 
considerably,  cc.  The  horns,  or  antennse.  d^  The 
lip.  ei^  The  teeth,  or  jaW-bones.  ff^  The  first 
pair  of  joints  belonfting  to  the  proboscis*  A,  Tbe  pro- 
boscis itself.  }},  Tbe  first  pair  of  legs,  kk^  Two 
transparent  stiff  little  parts,  lying  against  the  lowest 
joints  of  the  first  pair  of  legs.  These  little  parts 
are  not  to  be  found,  as  they  remain  in  the  skin  it  sheds 
on  quitting  the  nymph  state.  //,  The  second  pair  of 
legs,  mm.  The  wings,  nit.  The  blade-bones.  00^ 
The  last  pair  of  legs,  pp^  The  abdominal  rings. 
^,  (^)  The  hinder  part  of  the  body.  The  sting  pro- 
jects a  little  in  this  place,  r.  Two  little  parts  accom- 
panying the  sting,  f.  The  anus.— -Fig.  21.  a,  A  cell 
full  of  bees  bread,  placed  in  layers;  ^,  Little  grains. 
Vol.  IIL  Part  IL  f 
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of  which  the  said  substance,  viewed  with  the  micro- 
scope, appears  to  consist. 

IL  Of  the  Management  ofBESS^  and  most  approved 
Inventions  Jbr  saving  their  Lives  Ufhile  we  take  their 
Honey  and  Wax. 
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I.  Of  the  Apiary^  and  Hives*  Columella  directsof  theapi' 
that  tbe  apiary  face  the  south,  and  be  situated  in  avy- 
place  neither  too  hot  nor  too  much  exposed  to  the 
cold  :  that  it  be  in*  a  valley,  in  order  that  the  loaded 
bees  may  with  the  greater  ease  descend  to  their  homes  \ 
that  it  be  near  the  mansion  boose,  on  account  of  the  - 
conveniency  of  watching  them  ;  but  so  situated  as  not 
to  be  exposed  to  noisome  smells,  or  to  the  din  of  men 
or  cattle  :  that  it  be  surrounded  with  a  wall,  which 
however  should  not  rise  above  three  feet  high  :  that,  if 
possible,  a  running  stream  be  near  them  ^  or,  if  that 
Cannot  be,  that  water  be  broqght  near  them  in  troughs, 
with  pebbles  or  small  stones  in  the  water,  for  tbe  bees 
to  rest  on  while  tbey  drink  ;  or  that  the  water  be  con- 
fined within  gently  declining  banks,  in  order  that  the 
bees  may  have  safe  access  to  it ;  they  not  being  able  to 
produce  either  combs,  honey,  or  food  for  their  mag' 
gots,  without  water  ^  that  the  neighbourhood  of  ri^ 
vers  or  basons  of  water  with  high  banks  be  avoided,  * 
because  winds  may  whirl  the  bees  into  them,  and  (bey 
cannot  easily  get  on  shore  from  thence  to  dry  them* 
selves  $  and  that  the  garden  in  which  the  apiary  stands 
be  well  furnished  with  such  plants  as  afford  the  bees 
plenty  of  good  pasture.  Tbe  trees  iri  this  garden 
should  be  of  the  dwarf  kind,  and  their  heads  bushy,  in 
order  that  the  swarms  which' settle  on  them  may  be  the 
more  easily  hived. 

The  proprietor  should  be  particularly  attentive  that 
the  bees  have  also  in  their  neighbourhood  such  plants  as 
yield  them  plenty  of  food.  Columella  enumerates  ma-* 
ny  of  these  fitted  to  a  warm  climate :  among  them  he 
mentions  thyme,  the  oak,  the  pine,  the  sweet-smelling 
cedar,  and  all  fruit-trees.  Experience  has  taught  us, 
that  furze,  broom,  mustard,  clover,  heath,  &c.  are 
excellent  for  this  purpose.  Pliny  recommends  broom, 
in  particular,  as  a  plant  exceedingly  grateful  and  very 
profitable  to  bees.  «j 

With  regard  to  hives,  those  made  of  straw  are  gene- Of  hives* 
rally  preferred,  on  Several  accounts  ;  .they  are  not  liable  ' 
to  be  over- heated  by  tbe  rays  of  the  sun  }  they  keep 
out  cold  better  than  wood  or  any  other  materials  ;  and 
the  cheapness  renders  the  purchase  of  them  easy.  As 
the  ingenious  Mr  Wildman*s  hives  are  reckoned  to  be 
of  a  preferable  construction  to  any  other,  we  shall  give 
an  account  of  them  in  his  own  words. 

^*  My  hives  (says  he)  are  seven  inches  in  height 
and  ten  in  width.  The  sides  are  upright,  so  that  the 
top  and  bottom  are  of  the  same  diameter. .  A  hive  holds 
nearly  a  peck*  In  the  upper  row  of  straw  there  is  a 
hoop  of  about  half  an  inch  in  breadth  ^  to  which  are 
nailed  five  bars  of  deal,  full  a  quarter  of  an  Inch  in 
thickness,  and  an  Inch  and  quarter  wide,  and  half  an 
inch  asunder  from  one  another }  a  narrow  short  bar  is 
nailed  at  each  side,  half  an  inch  distant  from  the  bars 
iiext  them,  in  order  to  fill  up  the  remaining  parts  of 
the  circle  ;  so  that  there  are  in  all  seVen  bars  of  deal, 
to  which  the  bees  fix  their  combs.  The  space  of  half 
an  Inch  between  the  bars  allows  a  suflBcIent  and  easy 
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Bee.  passage  for  the  bees  bum  one  conb  to  another.  In  or- 
'  V  ' '  cler  to  give  great  steadiness  to  the  combs,  so  Uiat,  up« 
on  moving  the  hive,  the  combs  may  not  fall  off,  or  in- 
cline out  of  thenr  direction,  a  stick  should  be  ran  tfaxough 
the  middle  of  the  hive,  in  a  direction  directly  across 
the  bars  or  at  right  angles  with  them.  When  the 
hives  are  made,  a  piece  of  wood  should  be  worked  into 
the  lower  row  of  straw,  long  enough  to  allow  a  door 
for  the  bees,  of  four  inches  in  length^  and  half  an  inch 
in  height. 

^*  The  proprietor  of  the  bees  should  provide  himself 
with  several  flat  covers  of  straw,  worked  of  the  same 
thickness  as  the  hives,  and  a  foot  in  diameter,  tliat  so 
it  may  be  of  the  same  width  as  the  outside  of  the  hives* 
Before  the  cover  is  applied  to  the  hive,  a  piece  of  clean 
paper,  of  the  size  of  the  top  of  the  hive,  should  be 
laid  over  it ;  and  a  coat  of  cow- dung,  which  is  the  least 
apt  to  crack  of  any  cement  easily  to  be  obtained,  should 
be  laid  all  round  the  circumference  of  the  hive.  Let 
the  cover  be  laid  upon  this,  and  made  fast  to  the  hive 
with  a  packing-needle  and  paick-thread,  so  that  neither 
cold  nor  vermin  may  enter. 

"  Each  hive  should  stand  single  on  a  piece  of  deal, 
or  ether  wood,  somewhat  larger  tlian  the  bottom  of 
the  hive  :  That  part  of  the  stand  which  is  at  the  mouth 
ef  the  hive  should  project  some  iuches,  for  the  bees  to 
rest  on  when  they  return  from  the  field.  This  stand 
should  be  supported  upon  a  single  post,  two  and  a  half 
feet  high  ;  to  which  it  should  he  screwed  very  secure* 
ly,  that  high  winds,  or.  other  accidents,  may  not  blow 
down  both  Htaud  and  hive.  A  quantity  of  fioot  mixed 
with  barley  chaff  should  be  strewed  on  the  ground  round 
the  post  'f  which  will  effectually  prevent  ants,.  slug»^  and 
other  vermin,  from  rising  up  to  the  hive.  The  soot 
and  chaff  should  from  time  to  time  be  renewed  as  it 
is  blown  or  washed  away  ^  thougli,  as  it  is  sheltered  by 
the  stand.  It  remains  a  considerable  time,  especially  if 
care  be  taken  that  no  weeds  rise  through  it.  Weeds, 
indeed,  should  not  be  permitted  to  rise  near  the  hive  j 
for  they  may  give  shelter  to  vermin  which  may  be  hurt- 
ful to  the  bees. 

**  The  stands  for  bees  should  be  font  yards  asunder  ^ 
or  If  the  apiary  will  not  admit  of  so  much,  as  far  asun- 
der as  may  be,  that  the  bees  of  one  hive  may  not  inter- 
fere with  those  of  another  hive,  as  is  sometimes  the 
case  when  the  hives  ai*e  near  one  another  or  on  the 
same  stand  ^  for  the  bees,  mistaking  tlieir  own  hives, 
light  sometimes  at  the  wrong  door,  and  a  fray  ensues, 
14        in  which  one  or  more  may  lose  their  lives. 
or  the  pro-      "  The  person  who  intends  to  erect  an  apiary  should 
f^'  '^^^  purchase  a  proper  number  of  hives  at  the  latter  part  of 
^ffhivJT  ^^^  y®**"*  when  they  are  cheapest.     The  hives  should 
of  bees.       he  full  of  combs,  and  well  stored  with  bees.     The  pur- 
chaser should  examine  the  combs,  in  order  to  know  the 
age  of  the  hives.     The  combs  of  that  season  are  while, 
those  of  the  former  year  are  of  a  darkish  yellow  ;  and 
where  the  combs  are  black,  the  hive  shoold  be  rejected, 
because  old  hives  are  most  liable  to  vermin  and  other 
accidents. 

*'  If  the  number  of  hives  wanted  were  not  purchased 
IB  the  autumn,  it  will  be  necessary  to  remedy  this  ne- 
gleet  after  the  severity  of  the  cold  is  past  In  the  spring. 
At  this  season,  bees  which  are  in  good  condition  will 
get  into  the  fields  early  in  the  morning,  return  loaded, 
enter  boldJyi  and  do  not  come  out  of  the  hive  in  bad 
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weather  s  for  when  they  do,  this  indicates  they  are  la 
great  want  of  provisions.  They  are  alert  on  the  least 
disturbance,  and  by  the  loudness  of  their  hammiag  we 
J4idge  of  their  atrength.  They  preserve  their  hives  &ce 
firom  all  filch,  and  are  ready  to  defend  It  against  every 
enemy  that  approaches. 

^  The  summer  is  an  improper  time  for  baying  hees^ 
because  the  heat  of  the  weather  softens  the  wajc,  and 
thereby  lenders  the  combs  liable  to  break,  if  they  are 
ijkot  very  well  secured.  The  honey,  too,  being  then 
thinner  than  at  other  times,  is  mcure  apt  to  run  out  of 
the  cells }  which  b  attended  with  a  double  disadvan« 
tage,  namely,  the  loss  of  the  honey,  and  the  danhijiig 
of  the  bees,  whereby  many  of  them  may  be  destroyed. 
A  ^rst  and  atrong  svarm  may  indeed  be  purchased  ^ 
and,  if  leave  can  be  obtained,  permitted  to  stand  in  the 
same  garden  till  the  autumn  ^  but  if  leave  is  not  oh* 
tained,  it  ms^  be  carried  away  io  the  night  after  it  has 
been  hived. 

"  I  suppose,  that,  in  the  stocks  purchased,  the  beet 
are  in  hives  of  the  old  construction.  The  ^  only  di- 
rection here  necessary  is,  that  the  £rst  swarm  from 
tbese  stocks  should  he  put  Into  one  of  my  hives ;  and 
that  another  of  my  hives  should  in  a  few  days  be  put 
under  the  old  stock,  in  order  to  prevent  its  swarmiag 
agaln.^' 

2.  Of  Hiving.    Beea,  as  has  been  already  observed,  Of  bnqr 

never  swarm  till  the  hive  he  too  much  crowded  by  the^*""^ 
young  brood.  They  first  begin  to  swarm  in  May,  or 
in  the  end  of  April,  but  earlier  or  later  according  to 
the  warm^  of  the  season.  They  seldom  swarm  beftre 
ten  in  the  morning,  and  seldom  later  than  three  in  the 
afternoon.  We  may  know  when  they  are  about  to 
swarm,  by  clusters  of  them  hanging  on  the  outside  of 
the  hive,  and  by  the  drones  appearing  abroad  more 
than  usual :  Bat  the  most  certain  sign  is,  when  the  bees 
refrain  from  flying  into  the  fields,  though  the  season  be 
inviting.  Just  before  they  take  £ight,  there  is  an  on- 
5;ommon  silence  in  the  hive  ;  after  this,  as  soon  as  one 
takes  flighty  they  all  follow.  Before  the  subsequent 
swarmings,  there  is  a  great  noise  in  the  hive,  which  is 
supposed  to  be  occasioned  by  a  contest  whether  the 
young  or  the  old  queen  should  go  oat.  When  the  bees 
of  a  swarm  fly  too  high,  they  are  made  to  deacend  lower^ 
by  throwing  bandfuk  of  sand  or  dust  among  them,  which 
they  probably  mistake  for  rain.  For  the  same  purpose, 
it  is  usual  to  beat  on  a  kettle  or  frying-pan  :  This  prac- 
tice may  have  taken  Its  rise  from  observing  that  than- 
der  or  any  great  noise  prompts  such  hoes  as  are  in  tbe 
fields  to  return  home. 

As  soon  as  the  swarm  is  settled,  the  bees  which  com- 
pose it  should  be  got  Into  a  hive  with  all  convenient 
speed,  to  prevent  their  taking  wing  again.  If  they 
settle  on  a  small  branch  of  a  tree,  easy  to  come  at.  It 
may  be  cot  oil  and  laid  upon  a  cloth  ^  the  hive  being 
ready  Immediately  to  put  over  them.  If  the  branch 
cannot  be  conveniently  cut,  the  bees  may  be  swept  from 
off  it  into  a  hive.  Lodge  but  the  queen  into  the  hive^ 
and  the  rest  will  soon  follow.  If  the  bees  must  he  con- 
siderably disturbed  in  order  to  get  them  into  the  hive, 
the  most  advisable  way  is  to  let  them  remain  in  the 
place  where  they  have  pitched  till  the  evening,  when 
there  is  less  danger  of  their  taking  wing.  If  it  be  ob- 
served that  they  still  hover  about  the  place  they  first 
alighted  upon,  the  branches  there  may  be  rubbed  with 
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r«e,  or  aMer-leaves,  or  any  other  tbkig  ^tasteful  to 
Ihem,  t&  prevent  their  retnming  to  it. 

The  hive  employed  on  this  occasion  should  be  cleaned 
with  the  utmost  care^  and  its  inside  be  rubbed  very  hard 
With  a  coarse  cloth«  to  get  off  the  loose  straws,  or  other 
imparities,  which  nrtght  cost  them  a  great  deal  of  time 
atid  labour  to  gnaw  away.  It  may  then  be  rubbed  with 
fragrant  herbs  or  flowers,  the  smell  of  wbich  is  agree- 
able to  the  bees  ;  or  with  honey. 

The  hive  should  not  be  immediately  set  on  the  stool 
where  tt  is  to  remain ;  bnt  shoold  be  kepi  near  the  pTace 
at  which  the  bees  settled,  till  the  evening,  liest  some* 
stragglers  shonld  be  lost.  It  should  be  shaded  either 
witb  bonghs  or  with  a  cloth,  that  the  too  great  heat  of 
the  Sim  may  not  annoy  the  bees. 

We  sometimes  see  a  swarm  of  bees,  after  having  lefb 
Ikieir  hive,  and  even  alighted  upon  a  tree,  return  to 
their  first  abode.  This  never  happens  but  when  the 
yeung  qneen  did  not  come  forth  with  them,  for  want  of 
atrengtb,  or  perhaps  courage  to  trust  her  wings  for  the 
first  time  ;  or  possibly  fVom  a  consciousness  of  her  not 
being  impregnated. 

When  a  swarm  is  too  few  in  number  for  a  bi ve,  an- 
other may  be  added.  The  usual  method  of  thus  unit- 
ing swarms  is  very  easy.  Spread  a  cloth  at  night  upon< 
the  ground  close  to  the  hive  in  which  tbe  two  casts 
OE  swarms  are  to  be  united;  lay  a  stick  across  this 
cloth}  then  fetch  the  hive  with  the  new  swarm,  set 
it  over  the  stick,  give  a  smart  stroke  on  the  top  of  the 
Kive,  and  all  the  bees  will  drop  down  upon  the  cloth 
Ml  a  cluster.  This  done,  throw  aside  the  empty  hive, 
take  the  other  from  off  the  stool,  and  set  this  last  over 
the  bees,  who  will  soon  ascend  into  it,  mix  with  those 
already  there,  and  become  one  and  the  same  family. 
Others,  instead  of  striking  the  bees  down  upon  the 
cloth,  phice  with  its  bottom  upmost  the  hive  in  which 
the  united  swarms  are  to  live,  and  strike  the  bees  of 
the  other  hive  down  into  it.  The  former  of  these  hives 
is  then  restored  to  its  natural  situation,  and  the  bees  of 
botit  hives  soon  unite.  'If  some  bees  still  adhere  to  the 
otber  hive,  they  may  be  brushed  off  on  the  cloth,  and 
they  will  soon  join  their  brethren.  Or  one  may  take 
the  following  method,  which  gives  less  disturbance  to 
tbe  bees.  Set  with  its  mouth  upmost  the  hive  into 
wbich  the  yonng  swarm  has  been  put,  and  set  upon  it 
tbe  other  hive.  The  bees  in  the  lower  hive,  ftndiog 
themselves  in  an  inverted  situation,  will  soon  ascend 
into  the  upper. 

Though  all  writers  acknowledge,  that  one  of  the 
queens  is  constantly  slain  on  these  occasions,  and  gene- 
rally a-  considerable  number  of  the  working  bees  ;  yet 
none  of  tbem.  Columella  excepted,  has  proposed  the 
easy  remedy  of  killing  the  queen  of  the  latter  cast  or 
swarm  before  tbe  union  is  made ;  a  means  by  which 
the  lives  of  the  working  bees  may  be  preserved.  This 
may  be  done  eitber  by  intoxicating  tbem  and  then 
picking  her  out^  or  by  searching  her  out  when  the 
bees  are  beaten  down  upon  the  cloth ;  for  this  being 
done  in  tbe  night,  to  prevent  tbe  battle  which  might 
otherwise  ensue,  there  will  be  no  great  difficulty  in 
finding  her. 

A  large  swarm  may  weigh  eight. poundS|  and  so 
gradually  less  to  one  pound  :  consequently  a  very  good* 
one-  may  weigh  five  or  six  pounds.  All  such  as  weigh 
less  than  four  pounds  should  be  strengtbeaed  by  onitiog 
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to  each  of  them  a  >ess  numerous  swarm.     The  si^e  of      Bee. 
the  hive  should  be  proportioned  to  the  number  of  the 
bees  ;  and,  as  a  general  rule,  it  should  be  rather  under 
than  over  sized,  because  bees  require  to  be  kept  warmer 
than  a  l^rge  hive  will  admit  of. 

In  the  Letters  from  an  American  Farmer^  we  have  Bee-bsat- 
the  following  entertaining  account  of  the  swarming  of ing  in  A* 
bees,  their  flight  into  the  woods,  and  the  method  ofinerica. 
discovering  them  there.  A  little  experience  renders  it 
easy  to  predict  the  time  of  their  swarming :  but  the 
**  difficult  point  is,  when  on  the  wing,  to  know  whe- 
ther they  want  to  go  to  the  woods  or  not.  If  they 
have  previously  pitched  in  some  hollow  trees,  it  is 
not  the  allurements  of  salt  and  water,  of  fennel,  hic- 
kory leaves,  &c.  nor  the  finest  box,  that  can  induce 
tbem  to  stay.  They  will  prefer  those  rude,  rough, 
habitations,  to  the  best  polished  mahogany  faive.  When 
that  is  the  case  with  mine,  I  seldom  thwart  their  incli- 
nations. It  is  in  freedom  that  they  work.  Were  I 
to  confine  them,  they  would  dwindle  away  and  quit 
their  labour.  In  such  excursions  we  only  part  for  a 
while.  I  am  generally  sure  to  find  them  again  the  fol- 
lowing fall.  This'  elopement  of  theirs  only  adds  to  my ' 
recreations*  I  know  ho%v  to  deceive  even  their  super- 
lative instinct.  Nor  do  I  fear  losing  them,  though  i8 
miles  from  my  house,  and  lodged  iu'  the  most  lof\y 
trees  in  the  most  imperviour  of  our  forests.  After  1 
have  done  sowing,  by  way  of  recreation  I  prepare  for 
a  week's  jaunt  \n  tbe  woods,  not  to  hunt  eitber  the 
deer  or  the  bears,  as  my  neighbours  do,  but  to  catch 
the  more  harmless  bees.  I  cannot  boast  that  this  chase 
is  so  noble  or  so  famous  among  men  :  but  I  find  it  less 
fatiguing,  and  full  as  profitable ;  and  the  last  conside- 
ration is  the  only  one  that  moves  me.  I  take  with  me 
ny  dog,  as  a  companion,  for  he  is  useless  as  to  this 
game ;  my  gun,  for  no  one  ought  to  enter  the  woods 
without  one ;  my  blanket,  some  provisions,  some  wax, 
vermilion,  honey,  and  a  small  pocket- compass.  With 
these  implements  I  proceed  to  such  woods  as  are  at  a 
considerable  distance  from  any  settlements.  I  careful- 
ly examine  whether  they  abound  with  large  trees ;  if 
so,  I  make  a  small  fire,  on  some  flat  stones,  in  a  con- 
venient place.  Oh  the  fire  I  put  some  wax :  close  by 
this  fire,  on  another  stone,  I  drop  honey  in  distinct 
drops,  which  1  surround  with  small  quantities  of  vermi* 
lion,  laid  on  the  stone  \  and  then  I  retire  carefully  to 
watch  whether  any  bees  appear.  If  there  are  any  ifi 
that  neighbourhood,  I  rest  assured  that  the  smell  of  the 
burnt  wax  will  unavoidably  attract  them.  They  will 
soon  find  out  the  honey,  for  they  are  fond  of  preying 
on  that  which  is  not  their  own ;  and  in  their  approach, 
they  will  necessarily  tinge  themselves  with  some  parti- 
cles of  vermilion,  which  will  adhere  long  to  their  bo- 
dies. I  next  fix  my  compass,  to  find  out  tbeir  course  \ 
wbich  tliey  keep  invariably  straight,  when  they  arc  re- 
turning home  loaded.  By  the  assistance  of  my  watch,  I 
observe  bow  long  those  are  in  returning  which  are  mark- 
ed with  vermilion.  Thus  possessed  of  the  course,  and, 
in  some  measure,  of  tlie  distance,  which  I  can  easily 
gness  at,  I  follow  the  first,  and  seldom  fail  of  coming 
to  the  tree  where  those  republicans  are  lodged.  I  then 
mark  it^  and  thus,  with  patience,*  I  have  found  out 
sometimes  1 1  swarms  in  a  season ;  and  it  is  inconceiv- 
able what  a  quantity  of  honey  these  trees  will  some- 
times siffordt    It  entirely  depends  on  tbe  size  of  tho 
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hollow,  as  the  bees  never  rest  or  swarm  till  it  is  reple- 
nished ^  for,  like  men,  it  is  only  the  want  of  room 
that  induces  them  to  quit  the  maternal  hive.  Next  I 
proceed  to  some  of  the  nearest  settlements,  where  I 
procure  proper  assistance  to  cat  down  the  trees,  get  all 
my  prey  secured,  and  then  return  home  with  my 
prize.  The  first  bees  I  ever  procured  were  thus  found 
in  the  woods  by  mere  accident  >  for,  at  that  time,  I 
had  no  kind  of  skill  in  this  method  of  tracing  them. 
The  body  of  the  tree  being  perfectly  sound,  they  had 
lodged  themselves  in  the  hollow  of  one  of  its  principal 
limbs,  which  I  carefully  sawed  off,  and  with  a  good 
deal  of  labour  and  industry,  brought  it  home,  where  I 
fixed  it  up  in  the  same  position  in  which  I  found  it 
growing.  This  was  in  April.  I  had  five  swarms  that 
year,  and  they  have  been  ever  since  very  prosperous. 
This  business  generally  takes  up  a- week  of  my  time 
every  fall,  and  to  me  it  is  a  week  of  solitary  ease  and 
relaxation.'^ 

3.  Of  skifttng  the  Abode  of  Bees*  Great  improve- 
.ments  may  certainly  be  made  in  the  essential  article  of 
providing  plenty  of  past^ire  for  bees,  whenever  this 
subject  spall  be  more  carefully  attended  to  than  ft  has 
hitherto  been.  A  rich  corn  country  is  well  known  to 
be  a  barren  desert  to  them  during  the  most  considerable 
part  of  the  year  j  and  therefore  the  practice  of  other 
nations,  in  shifting  the  places  of  abode  of  their  bees, 
well  deserves  our  imitation* 

Columella  informs  us,  that,  as  few  places  are  so  hap- 
pily situated  as  to  afford  the  btes  proper  pasture  both 
in  the  beginning  of  the  season  and  also  in  the  autumn, 
it  was  the  advice  of  Celsus,  that  after  the  vernal  pas- 
tures are  consumed,  the  bees  should  bfr  transported  to 
places  abounding  with  autumnal  flowers  \  as  was  prac- 
tised by  conveying  the  bees  from  Achaia  to  Attica, 
from  Euboea  and  the  Cyclad  inlands  to  Scyrus  \  and  al- 
so in  Sicily,  where  they  Were  brought  to  Hybla  from 
other  parts  of  the  island. 

We  find  by  Pliny,  that  this  was  likewise  the  prac- 
tice of  Italy  in  his  time.  '^  As  soon,''  says  he,  '*  as 
the  spring-food  for  bees  has  failed  in  the  valleys  near 
our  towns,  the  hive&  of  bees  are  put  into  boats,  and 
carried  up  against  the  stream  of  the  river,  in  the  night, 
in  search  of  better  pasture.  The  bees  go  out  iri  the 
morning  in  quest  of  prjovistons,  and  return  regulai-ly  to 
tbeir  hives  in  the  boats,  with  the  stores  they  have  col- 
lected. This  method  is  continued,  till  the  sinking  of 
the  boats  to  a  certain  depth  in  the  water  shows  that 
the  hives  are  sufficiently  full  \  and  they  are  then  car- 
ried back  fo  their  former  homes,  where  their  honey  is 
taken  out  of  them.*'  And  this  is  still  the  practice  of 
the  Italians  who  live  near  the  banks  of  the  Po,  (the 
river  Which  Pliny  instanced  particularly  in  the  above- 
quoted  passage). 

M.  Maillet  relates,  in  his  curious  Description  of  £- 
gypt,  that,  "  spite  of  the  ignorance  and  rusticity  which 
have  got  possession  of  that  country,  there  yet  remain 
in  it  several  footsteps  of  the  industry  and  skill  of  the 
ancient  Egyptians.  One  of  their  most  admirable  con- 
trivances IS,  their  sending  their  bees  annually  into  di- 
stant countries,  in  order  to  procure  them  sustenance 
there,  at  a  time  when  they  could  not  find  any  at  home  \ 
and  their  afterwards  bringing  them  back,  like  shepherds 
who  should  travel  with  their  flock,  and  make  them  feed 
at  they  gp.    It  was  observed  by  the  ancient  inhabi- 
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tants  of  Lower  Egypt,  that  all  plants  blossomed,  ao  J  Bm 
the  fruits  of  the  eiirth  ripened,  above  six  weeks  earlier^  ■  >■*! 
in  Upper  Egypt  than  with  them.  They  applied  this 
remark  to  their  bees  \  and  the  means  then  roaide  use  of 
by  them,  to  enable  these  usefully  industrious  insects  to 
reap  advantage  from  the  more  forward  state  of  nature 
there,  were  exactly  the  same  as  are  now  practised,  for 
the  like  purpose,  in  that  country.  About  the  end  of 
October,  all  such  inhabitants  of  Lower  Egypt  as 
have  hives  of  bees,  embark  them  on  the  Nile,  and 
convey  them  up  that  river  quite  into  Upper  Egypt  \ 
observing  to  time  it  so  that  they  arrive  there  just  wbea 
the  inundation  is  withdrawn,  the  lands  have  been  sown, 
and  the  flowers  begin  to  bud.  The  hives  thus  sent  are 
marked  and  numbered  by  their  respective  owners,  and 
placed  pyramidically  in  boats  prepared  for  the  pnrpose. 
After  they  have  remained  some  days  at  their  farthest 
station,  and  are  supposed  ta  have  gathered  all  the  wax 
and  honey  they  could  find  in  the  fields  within  two  or 
three  leagues  around  \  their  conductors  convey  them 
in  the  same  boats  two  or  three  leagues  lower  down, 
and  there  leave  the  laborious  insects  so  long  time  as  is 
necessary  for  them  to  collect  all  the  riches  of  this  spot. 
Thus,  the  ne&rer  they  come  to  the  place  of  their  mora 
permanent  abode,  they  find  the  productions  of  the. earth, 
and  the  plants  which  afford  them  food,  forward  in  pro- 
portion. In  fincj  about  the  beginning  of  February^ 
after  having  travelled  through  the  whole  length  of 
Egypt,  gathering  all  the  rich  produce  of  the  delight- 
ful banks  of  the  Nile,  they  arrive  at  the  mouth  of  Uiat 
river,  towards  the  ocean  \  from  whence  they  set  oat, 
and  from  whence  they  are  now  returned  to  their  seve- 
ral homes  :  for  care  is  taken  to  keep  an  exact  register 
of  every  district  from  whence  the  hives  wer«  sent  in 
the  beginning  of  the  season,  of  their  numbers,  of  the 
names  of  the  persons  who  sent  them,  and  likewise  of 
the  mark  or  number  of  the  boat  in  which  they  wert. 
placed." 

In  many  parts  of  France,  floating  bee-boiises  are 
very  common*  They  have  on  board  one  barge  three* 
score  or  a  hundred  bee-hives,  well  defended  from  the. 
inclemency  of  an  accidental  storm.  With  these  the 
owners  suffer  themselves  to  float  gently  down  the  river, 
the  bees  continually  choosing  their  flowery  pasture  a- 
long  the  banks  of  the  stream  \  and  thus  a  single  float- 
ing bee-house  yields  the  proprietor  a  considerable  in- 
come. 

They  have  also  a  method  of  transporting  their  bees 
by  land,   well  worth  our  imitation  in  many  parts  of 
this  kingdom*     Tbeir  first  care  is,  to  examine  those.     , 
hives,  some  of  whose  honey-combs  might  be  broken  or 
separated  by  the  jolting  of  the  vehicle  ;  they  are  made 
fast  one  to  the  other,  and  against  the  sides  of  the  hive,, 
by  means  of  small  sticks,  which  may  be  disposed  dif- 
ferently as  occasion  will  point  out.     This  being  done,, 
every  hive  is  set  upon  a  packing-cloth,  or  something, 
like  it,  the  threads  of  which  are  very  wide  ;  the  sides, 
of  this  cloth  are  then  turned  up  and  laid  on  the  outside 
of  each  hive,  in  which  state  they  are  tied  together  with 
a  piece  of  small  pack-tht«ad  wound  several  times  round, 
the  hive.     As  many  hives  as  a  cart  built  for  that  par- 
pose  will  hold,  are  afterwards  placed  in  this  vehicle. 
The  hives  are  set  two  and  two,  the  whole  length  of 
the  cart.     Over  these  are  placed  others ;  which  make, 
as  it  verci  a  second  story  or  bed  of  hives.     Those 
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which  stre  stored  with  combs  should  always  be  turned 
topsy-turvy.  It  is  for  the  sake  of  their  combs,  and  to 
fix  them  the  better,  that  they  are  disposed  ia  this  man- 
ner y  for  such  as  have  but  a  small  quantity  of  combs  in 
thero,  are  placed  in  their  natural  situation.  Care  is 
taken  in  this  stowage  not  to  let  one  hive  stop  up  an- 
other, it  being  essentially  necessary  for  the  bees  to  have 
air ;  and  it  is  for  this  reason  they  are  wrapped  up  in  a 
coarse  cloth,  the  threads  of  which  were  wove  very 
wide,  in  order  that  the  air  may  have  a  free  passage, 
and  lessen  the  heat  which  these  insects  raise  in  their 
hives,  especially  when  they  move  about  very  tumultu- 
oosly,  as  often  happens  in  these  carts.  Those  used  for 
this  purpose  in  Yevre,  hold  from  30  to  48  hives.  As 
soon  as  all  are  thus  stowed,  the  caravan  sets  out.  If 
the  season  is  sultry,  they  travel  only  in  the  night ;  but 
a  proper  advantage  is  made  of  cool  days.  These  cara- 
vans do  not  go  fast.  The  horses  must  not  be  permitted 
even  to  trot:  they  are  led  slowly,  and  through  the 
smoothest  roads.  When  there  are  not  combs  in  the 
hives  sufficient  to  support  the  bees  during  their  journey, 
the  owner  takes  the  eslrliest  opportunity  of  resting  them 
wherever  they  can  collect  wax.  The  hives  are  taken 
out  of  the  cart,  then  set  upon  the  ground,  and  after  re- 
moving the  cloth  from  over  them,  the  bees  go  forth  in 
aearch  of  food.  The  first  field  they  come  to  serves  them 
as  an  inn.  In  the  evening,  as  soon  as  they  are  all  re- 
turned, the  hives  are  shut  op  ^  and  being  placed  again 
in  the  cart,  they  proceed  on  their  journey.  When  the 
caravan  is  arrived  at  the  journey^s  end,  the  hives  are 
distributed  in  the  gardens,  or  in  the  fields  adjacent  to 
the  hodses  of  different  peasants,  who,  for  a  very  small 
reward,  undertake  to  look  after  them.  Thus  it  is  that, 
in  such  spots  as  -do  not  abound  in  flowers  at  all  seasons, 
means  are  found  to  supply  the  bees  with  food  during  the 
whole  year. 

These  instances  of  the  great  advantages  which  attend 
shifting  of  bees  in  search  of  pasture,  afford  an  excellent 
lesson  to  many  places  in  this  kingdom :  they  direct  par- 
ticularly the  inhabitants  of  the  rich  vales,  where  the 
harvest  for  bees  ends  early,  to  remove  their  stocks  to 
places  which  abound  in  heath,  this  plant  continuing  in 
bloom  during  a  considerable  part  of  autumn,  and  yield- 
ing greai  plenty  of  food  to  bees.  Those  in  the  neigh- 
bourhood of  hills  and  mountains  will  save  the  bees  a 
great  deal  of  labour,  by  taking  also  the  advantage  of 
abiftinjBr  their  places  of  abode. 

4*  ^ffi^^^'^  o^d  defending  Bees  in  Winter.  Provi- 
dence has  ordained,  that  insects  which  feed  on  leaves, 
flowers,  and  green  succulent  plants,  are  in  an  insensible 
and  torpid  state  from  the  time  that  the  winter's  cold  has 
deprived  them  of  the  means  of  subsistence.  Thus  the 
bees  during  the  winter  are  in  so  lethargic  a  state,  that 
little  ibod  supports  them :  but  as  the  weather  is  very 
changeable,  and  every  warm  and  sunny  day  revives 
them,  and  prompts  them  to  return  to  exercise,  food  be- 
comes necessary  on  these  occasions. 

Many  hives  of  bees,  which  are  thought  to  die  of  cold 
in  the  winter,  in  truth  die  of  famine  \  when  a  rainy 
summer  has  hindered  the  liees  from  laying  in  a  sufficient 
store  of  provisions.  The  hives  should  therefore  be  care- 
folly  examined  in  the  autumn,  and  should  then  weigh  at 
least  18  pounds. 

Columella  describes  an  annual  distemper  which  nei- 
xe8>  bees  in  the  spring,  when  the  spurge  blossoms^  and 
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the  elm  discloses  its  seeds  ;  for  that,  being  allured  by      Bee. 
the  first  flowers,  they  feed  so  greedily  upon  them,  that 
they  surfeit  themselves,  and  die  of  a  looseness,  if  they  are 
not  speedily  relieved. 

The  authors  of  the  Maison  Rustique  impute  this  pur- 
ging to  the  bees  feeding  on  pure  honey,  which  does 
not  form  a  food  sufficiently  substantial  for  them,  unless 
they  have  bee-bread  to  eat  at  the  same  time  ^  and  ad- 
vise giving  them  a  honey-comb  taken  from  another 
hive,  the  cells  of  which  are  filled  with  crude  wax  or 
bee-bread. 

There  is  still,  however,  a  want  of  experiments  to  as- 
certain both  the  time  and  the  manner  in  which  bees 
should  be  fed.  The  common  practice  is  to  feed  them  in 
th^  autumn,  giving  them  as  much  honey  as  will  bring 
the  whole  weight  of  the  hive  to  near  20  pounds*  To 
this  end,  the  honey  is  diluted  with  water,  and  then  put 
into  an  empty  comb,  split  reeds,  or,  as  Columella  di- 
rects, upon  clean  wool,  which  the  bees  will  suck  per- 
fectly dry.  But  the  dilution  with  water  makes  the  ho- 
ney apt  to  be  candied,  and  honey  in  that  state  is  preju- 
dicial to  bees. 

The  following  directions  given  in  the  Maison  Jftf-Teai.  i 
stique'^tem  to  be  very  judicious.  Replenish  the  weak  l^43S« 
hives  in  September  with  such  a  portion  of  combs  full 
of  honey  taken  from  other  hives  as  shall  be  judged  to 
be  a  sufficient  supply  for  them.  In  order  to  do  this, 
turn  up  the  weak  hive,  after  taking  the  precaution  of 
defending  yourself  with  the  smoke  of  rags,  cut  out  the 
empty  combs,  and  put  the  full  ones  in  their  place  \ 
where  secure  them  with  pieces  of  wood  run  across,  in 
such  manner  that  they  may  not  fall  down  when  the 
hive  is  returned  to  its  place.  The  bees  will  soon  fix 
them  more  effectually.  If  this  method  be  thought  too 
troublesome,  set  under  the  hive  a  plate  of  liquid  ho- 
ney, unmixed  with  water,  with  straws  laid  across  it, 
and  over  these  a  paper  pierced  full  of  holes,  through 
which  the  bees  will  suck  the  honey  without  daubing 
themselves.  This  should  be  done  in  cloudy  or  rainy 
weather,  when  the  bees  stir  least  abroad  \  and  the 
hive*  should  be  covered,  to  protect  the  bees  from  rob- 
ben>,  who  might  be  allured  to  it  by  the  smell  of  the  bo« 
ney. 

Another  circumstance  which  may  render  it  very  ne- 
cessary to  feed  the  bees  is,  when  several  days  of  bad 
weather  ensue  immediately  after  they  have  swarmed  y 
for  then,  being  destitute  of  every^  supply  beyond  what 
they  carried  with  them,  they  may  be  in  great  danger  of 
starving.  In  this  case,  honey  should  be  given  them  in 
proportion  to  the  duration  of  the  bad  weather. 

The  degree  of  cold  which  bees  can  endure  has  not 
been  ascertained.  We  find  that  they  live  in  the  cold 
parts  of  Russia,  and  often  in  hollow  trees,  without  any 
care  being  taken  of  them.  Their  hives  are  frequently 
made  of  the  bark  of  trees,  which  does  not  afford  them 
much  protection  from  cold.  Mr  White,  therefore,  ju- 
diciously observer,  that  bees  which  stand  on  the  north 
side  of  a  building  whose  height  intercepts  the  sun^s 
beams  all  the  winter,  will  waste  hess  of  their  provisions 
(almost  by  half)  than  others  which  stand  in  the  sun  : 
for  coming  seldom  forth,  they  eat  little}  and  yet  in 
the  spring  are  as  forward  to  work  and  swarm  as  (hose 
which  had  twice  as  much  honey  in  the  autumn  before. 
The  owner  should,  however,  examine  their  state  in  the 
winter  5 -and  if  he  finds,  that,  instead  of  being  clustered 
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Bee.      between  tbe  cembs,  they  fall  down  iq  numbers  on  the 

▼        stool  or  bottom  of  tbe  hivei  tbc  hive  should  be  carried 

to  a  warmer  place,  where  they  will  soon  recover.     He 

must  be  cautious  in  returning  them  again  to  the  cold^ 

lest  the  honey  be  candied. 

Where  the  winters  are  extremely  severe,  the  authors 
of  the  MaisQft  Rustique  advise  to  lay  on  the  bottom  of 
an  old  cask  the  depth  of  half  a  foot  of  very  dry  earth, 
powdered  and  pressed  down  hard«  and  to  set  oo,  this  the 
stool  with  the  hive;  then,  to  preserve  a  communication 
with  the  air,  which  is  absolutely  necessary,  to  cut  alu)k 
in  tbe  cask,  opposite  to  the  mouth  of  the  hive,  and  pbice 
a  piece  of  reed,  or  of  alder,  made  hollow,  from  the  mouth 
of  the  hive  to  the  hole  in  tbe  cask;  and  after  this  to 
cover  the.  hive  with  more  of  the  sa^e  dry  earth.  If 
there  be  any  room  to  fear  that  the  bees  will  not  have 
a  sufBciency  of  food,  a  plate  with  honey,  covered  vm  be^ 
fore  directed,  may  be  pat  under  the  hive.  If  the  nusi^ 
ber  of  hives  be  great,  boxes  may  be  made  of  deajs  naiU 
ed.  together,  deep,  enough  to  contain  thf  hives  when 
covered  with  dry  earth.  The  bees  will  thus  remain  all 
the  winter  free  from  any  danger  from  cold,  huuger,  o^ 
^Q  enemies. 
Metlioda  of  5.  Of  taking  the  Honey  and  Wax.  In  this  country  it 
takiag  the  \^  usual,,  in  seizing  the  stores  of  these  little  animals,  tv 

the  wax.  f^^  ^^^^^  ^^^  °^  ^^^'"^  !*^®**  "^^^  common  method 
Commoa  '^t  '^'^^t  when  thos9  which  are  doomed  for  slaughter 
method  in  have  been  marked  out  (which  is  generally  done  \\k 
this  coun<  September),  a  hole  is  dug  near  the  hive,  and  a  stick, 
at  the  end  of  which  is  a  rag  that  has  been  dipp^^d, 
in  melted  brimstone,  being  stuck  in  that  bole,  the 
rag  is  set  on  fire,  the  hive  is  immediately  set  o.ver'it, 
and  the  ei^rtb  is  instantly  thrown  up.  all  round,  so 
that  none  of  the  smoke  can  escape.  In  a  quarter  of 
an  hour,  all  the  bees  are  seemingly  dead;  and  they  will 
SQon  after  be  irrecoverably  so,  by  being  buried  in  tlie 
earth  that  is  returned  back  into  the  hole.  By  this  last 
means  it  is  that  they  are  absolutely  killed  ;  for  it  haa 
be^n  found  by  experiment,  thM  aJl  the  bees  which  have 
he^n  affected  only  by  th&  fume  of  the  brimstone,  reco« 
ver  again,  except  such  as  have  been  singed  or  hurt 
by  the  flame.  Hence  it  is  evident,  that  fume  of 
brimstone  might  be  used  for  intoxicating  the  bees,  witk 
some  few  precautions.  The  heaviest  and  the  lightest 
hives  are  alike  treated  in  this  manner :  the  former,  be* 
Qause  they  yield  the  most  profit,  with  an  immediate  re- 
turn ;  and  the  latter,  because  they  would  not  be  able 
to  survive  the  winter.  Those  hives  which  weigh  from 
15  to  20  pounds  are  thought  to  be  the  fittest  for 
keeping. 

More  humane  and  judicious  methods  were  practised 
.  by  the  ancients  ♦ ;  and  the  following  simple  method  is 

and  roiro'*^  this  day  practised  in  Greece,  degenerate  as  it  is. 
de  Re  Ru-  "  Mount  Hymethns  is  celebrated  for  the  best  honey  in 
tUca,  lib.  all  Greece.  This  mountain  was  not  less  famous  in  times 
iiJ.  e.  1 5.  p^^t  for  bees  and  admirable  honey  ;  the  ancients  belie- 
^  ^  ving  that  bees  were  first  bred  here,  and  that  all  other 
tliodoftha-^^^^  were  but  colonies  from  this  mountain ;  which  if  so, 
ring  the  ho- we  assured  ourselves  that  it  must  be  from  this  part  of 
ney  wiih  the  mountain  that  the  colonies  were  sent;  botli  because 
S**  W'aL'  ^^^  bqney  here  n^ade  is  the  best,  and  that  here  they 
ier*B  JdttT"  ^^'^^^  destroy  the  bees.  It  is  of  a  good  consistence,  of 
netf  into  ^  ^^^^  gold-colour,  and  tbe  same  quantity  sweetens  more 
Creectt  water  than  the  like  quantity  of  any  other  doth.  I  no 
p-  4ti«      «ooner  knew  that  they  never  destroy  or  io\ps|ir  th^  stod^;, 
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of  bees  in  taking  away  their  hooey,  but  I  waa  infiiisi-  i^c. 
tive  to  understand  their  method  of  ordering  the  bees  ; 
which  being  an  art  so  worthy  the  knowledge  of  the  cu- 
rious, I  shall  not  think  it  beside  the  purpose,  t»  rdatt 
what  I  saw,  and  was  inforo^d  of  to  that  effect  ky  mA 
as  had  skill  in  that  place. 

'*  The  hives  they  keep  their  beeo  io  axe  made  of  wil- 
lows or  osiers,  fashioned  like  eux  common  dostF^haakefea, 
wide  at  toip  and  narrow  at  the  boltooi,  and  plasteed 
with  clay  or  loam  within  and  withoot.  ^hcj  are  set  Pkli  Id 
as  in  fig.  X.  with  the  wide  end  opperoBost.  The  topa 
are  covered  with  broad  flat  sticks,  which  are  »l8o  po- 
stered over  with  clay  ;  and,  to  secure  them  &om  the 
weather,  they  cover  them  with  a  tuft  of  atimw^  as  we 
do.  Along  each  of  these  sticks,  the  bees  fastea  their 
combs ;  so-  that  a  comb  may  bo  taken  oat  whole,  with- 
out the  least  bruising,  aod  with  the  greateat^aao  iflsagi* 
nable.  To  increase  them  in  spring-time,  that  is  in 
March  or  April,  until  the  beginning  of  May,  they,  di- 
vide them ;  first  separating  the  sticks  00  which  tfao 
combs  and  bees  are  fiistened,  from  one  another,  with  a 
knife  :  so^  taking  out  the  first  conb  and  beea  t<^ether 
on  each  side,  they  pat  tliera  into  another  basket,  in  tbo 
same  order  as  they  were  taken  out,  until  th^  have 
equally  dividedthem.  After  this,  when  they  are  both 
again  accommodated  with  sticks  and  plastered,  they  set 
the  new  basket  in  the  place  of  the  dd  one,  and  the  oki 
one  in  some  new  place.  And  all  this  they  do  ia  the 
middle  of  the  day,  at  such  time  as  tbe  greatest  part  of 
the  bees  are  abroad  ;  who  at  their  coming  home,  widK 
out  much  difficulty,  by  this  means  divide  themselvaa 
equally.  This  device  hinders  then  from  swamitng  and 
flying  away.  In  August,  they  take  not  their  honeys 
Tliis  tliey  do  in  the  day-time  also,  while  they  are* 
abroad ;  the  bees  being  thereby,  say  they,  distncbed 
least :  at  which  time  they  take  out  the  combs  ladea 
with  honey,  as  before ;  tfiat  is,  beginning  at  each  oat- 
side,  and  so  taking  away,  until  they  have  left  only  such 
a  quantity  of  combs,  in  the  middle,  as  they  judge  will 
be  sufficient  to  maintain  the  bees  ia  winter ;  sweeping 
those  bees  that  are  on  the  corahs  into  the  basket  agaiav 
and  then  covering  it  with  new  sticks  and  plaster.'^ 

The  Greek  method  above  related  was  kHrodiieed  in- 
to France  in  1754,  as  we  are  informed  by  M.  de  Bsan- 
mur  and  Du  Hamel^  in  the  memoirs  of  the  Royal  A- 
cademy  for  that  year,  p.  33 1. 

Attempts  have  been  made  in  oor  own  coaatry  to  aU 
tain  the  desirable  end  of  getting  the  honey  and  wax 
without  destroying  the  bees;  tbe  most  approved  of  which 
we  shall  now  relate  as  concisely  as  possible.  ., 

Mr  Thorley,  in  his  Inquiry  into  the  Nature^  OfY/0r,MrTk^ 
and  Govemtnent  ofBees^  thinks  colonies  preferable  tokj^K*^' 
hives,  for  the  following  reasons:  Fitst^  The  more  cci^^*^'''^^ 
tain  preservation  of  very  many  thousands  of  these  use- 
ful creatures.    Secondly^  Their  greater  strength  (which 
consists  in  numbers),  and  consequently  their  greater 
safety  from  robbers.     Thirdly^  Their  greater  wealth, 
arising  from  the  united  labours  of  the.  greater  number. 
He  tells  us,  that  he  has  in  some  summers  taken  two* 
boxes  filled  with  honey  from  one  colony  ;  and  yet  saf- 
ficient  store  has  been  left  for  their  maintenance  danttg 
the  winter ;  each  box  tveighing  40  poands.    Add  Io 
these  advantages,  the  pleasure  of  viewing  them,  with 
the  greatest  safety,  at  all  seasons,  even  in  their  bosisst 
time  of  gatheringi  and  their  requiring  a  nmch  leas  at- 
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teiukaoe  10  swiirniiiig  time.  Tlie  beet  ihas  managed 
are  also  more  eflPectually  secured  from  wet  and  cold, 
from  mice  and  other  verniU). 

His  boxes  are  made  of  deftly  wiiicht  being  apongy, 
•ocks  11^  the  breatfa  of  the  bees  sooner  than  a  more  so- 
lid wood  would  do.  Yellow  dram-deal  tboroiighiy  sea^ 
toned  is  the  be&t. 

An  ooUgon,  being  nearer  to  a  sphere,  is  better  than 
a  square  form  ( for  as  the  beee,  in  winter,  lie  in  a  round 
bodjr  near  the  centre  of  the  hive,  a  due  heat  is  then 
conveyed  to  all  the  out-partS|  aad  the  hooey  i«  kept 
from  candying. 

The  dimensions  which  Mr  Thorley,  after  many  years 
tiqierience^  recommends  for  the  boxes,  are  10  inches 
do^h,  and  1 2  or  14  inches  breadth  in  the  inside.  He 
has  tried  boxes  containing  a  bushel  or  more,  but  found 
Ihem  not  to  answer  the  dceign  like  those  of  a  lesser  size. 
The  larger  are  much  longer  in  filling  ^  so  that  k  is  later 
are  you  come  to  reap  the  fruits  of  the  labour  of  the  bees : 
nor  is  the  hoaey  there  so  good  and  fine,  the  effluvia  even 
4>f  their  own  bodies  tainting  it* 

The  beat  and  purest  honey  is  that  wliioh  is  gathered 
in  the  first  five  or  six  weeks :  and  in  boxea  of  less  di* 
mensioas  you  may  take,  in  a  month  or  little  mow,  pro- 
Tided  the  season  be  favourable,  a  box  /uil  of  the  finest 
honey. 

The  top  of  the  box  should  be  made  of  an  entire  board 
a  full  inch  thick  after  it  has  been  planed ;  and  it  should 
project  00  all  sides  at  krast  an  inch  beyond  the  dimea- 
sions  of  the  box.  In  the  middle  of  this  top  tfaene  must 
be  a  hole  five  inches  square,  for  a  oommuoication  be- 
tween the  boxes  $  and  this  hole  should  be  oovered  with 
a  sliding  shutter,  of  deal  or  elm,  running  easily  in  a 
groove  over  the  back  window.  The  eiglit  pannels, 
aine  uicliee  deep,  and  three  quarters  of  an  inch  thick 
when  plaaed,  are  to  be  let  into  the  top  so  far  as  to 
keep  them  in  their  proper  places  \  to  be  secured  at  the 
corners  with  phitee  of  brass,  and  to  be  cramped  with 
wires  at  the  bottom  to  keep  theip  firm ;  for  the  heat  in 
summer  will  try  their  strength.  There  should  be  a  glass 
window  behind,  fixed  in  a  frame,  with  a  thin  deal-cover, 
iwo  small,  brass  hinges,  and  a  button  to  fasten  it.  This 
window  will  be  sufficient  for  inspecting  the  progress  of 
the  bees.  Two  brass  handles,  one  on  each  side,  are 
neoessaiy  to  lift  up  the  box  :  these  should  be  fixed  in 
with  two  thin  plates  of  iron,  near  three  inches  long,  so 
as  to  turn  up  and  down,  and  put  three  inches  below  the 
top-board,  which  is  nailed  close  down  with  sprigs  to 
tlie  other  parts  of  the  box. 

Those  who  choose  a  fraoK  within,  to  which  the  bees 
may  fasten  their  combs,  need  only  use  a  couple  of  deal 
sticks  of  an  inch  square,  placed  across  the  box,  and 
supported  by  two  pins  of  brass  j  one  an  inch  and  a  half 
below  the  top,  and  the  other  two  inches  below  it ;  by 
which  means  the  combs  will  quickly  find  a  rest.  One 
thing  more,  which  perfects  the  work,  is,  a  passage, 
four  or  five  inches  long,  and  less  than  half  an  inch 
deep,  lor  the  bees  to  go  in  and  out  at  the  bottom  of 
the  box. 

I.  In  keeping  bees  in  colonies,  a  house  is  necessary, 
or  at  least  a  shed  ;  without  which  the  weather,  espe- 
I  CO-  cially  the  heat  of  the  sun,  would  soon  rend  the  boxes 
5"jJ  to  pieces. 

Your  house  may  be  made  of  any  boards  yoo  please, 
loncj  but  deal  is  the  best.    Of  whatever  sort  the  materials 

IS. 


are,  the  boo|e  must  ht  painted,  to  secore  it  ftnm  lihe 
weather. 

The  length  of  this  house,  we  will  suppose  for  six 
lonies,  sliould  be  full  12  feet  and  a  half,  and  each  co- 
lony should  stand  a  foot  distance  from  the  other.  It 
should  be  three  feet  and  a  half  high,  to  admit  four  boxes 
one  upon  another  ^  but  if  only  three  boxes  are  employ- 
ed, two  feet  eight  inches  will  be  suflkient.  Its  breadth 
in  the  inside  should  be  two  feet.  Hie  four  comer- 
posts  should  be  made  of  oak,  and  well  fixed  in  the 
ground,  that  no  stormy  winds  may  overturn  it  j  and 
all  the  rails  should  be  of  oak,  supported  by  several  up- 
rights of  the  same,  before  and  behind,  that  they  may 
not  yield  or  sink  under  6,  7,  or  8  cwt.  or  upwards.  The 
floor  of  the  house  (about  two  feet  firom  the  ground) 
should  be  strong  and  smooth,  that  the  lowest  box  may 
stand  close  to  it. 

This  floor  may  be  made  with  boards  or  planks  of 
deal  the  full  length  of  the  bee-house ;  or,  which  is  pre- 
ferable, with  a  board  or  plank  to  each  colony,  of  two 
feet  four  inches  long,  and  fixed  down  to  the  rails  ^  and 
that  part  which  appears  at  the  front  of  the  house  may 
be  cut  into  a  semicircle,  as  a  proper  alighting  place  for 
the  bees.  Plane  it  to  a  slope,  that  the  wet  may  fall  off. 
When  this  floor  to  a  single  colony  wants  to  be  repaired, 
it  may  easily  be  removed,  and  another  be  placed  in  tta 
room,  without  disturbing  the  other  colonies,  or  touching 
any  other  part  of  the  floor. 

Upon  this  floor,  at  equal  distances,  all  yonr  colonies 
must  be  placed  against  a  door  or  passage  cut  in  the 
front  of  the  house. 

Only  observe  farther,  to  prevent  any  false  step,  that 
•as  the  top* board  of  the  box  (being  a  full  inch  broader 
than  the  other  part)  will  not  permit  the  two  mouths 
to  ooroe  together,  you  must  cut  a  third  in  a  piece  of 
deal  of  a  suficieat  breadth,  and  place  it  between  the 
other  two,  so  close  tbaUnot  a  bee  may  get  that  way 
into  the  house.  And  fixmg  the  said  piece  of  deal  down 
to  the  floor  with  two  lath-nails,  you  will' find  after- 
ward?  to  be  of  service,  when  you  have  occasion  either 
to  raise  a  colony,  or  take  a  box  of  honey,  and  may 
prove  a  means  of  preventing  a  great  deal  of  trouble  and 
mischief. 

The  house  being  in  this  forwardness,  yon  may  cover 
it  to  your  own  mind,  with  boards,  fine  slates,  or  tiles. 
But  contrive  their  position  so  as  to  carry  off  the  wet, 
and  keep  ont  the  cold,  rain,  snow,  or  whatever  might 
any  way  hurt  and  prejudice  them. 

The  back-doors  may  be  made  of  half-inch  deal,  two 
of  them  to  shut  close  in  a  rabbet,  cut  in  an  upright  pil- 
lar, which  may  be  so  contrived  as  to  take  in  and  ont,  by 
a  mortise  in  the  bottom  rail,  and  a  notch  in  the  inside 
of  the  upper  rail,  and  fastened  with  a  strong  hasp.  Place 
these  pillars  in  the  spaces  between  the  colonies. 

Concluding  your  house  made  after  this  model,  with- 
out front-doors,  a  weather-board  will  be  very  necessary 
to  carry  the  water  off  from  the  places  where  the  bees 
settle  and  rest. 

Good  painting  will  be  a  great  preservative^  Forget 
not  to  paitft  the  moutlis  of  your  colonies  with  different 
colours,  as  red,  white,  blue,  yellow,  &c.  in  form  af  a 
lialf-moon,  or  square,  that  the  bees  may  the  better 
know  their  own  home.  Such  diveraity  will  be  a  di- 
rection to  them. 

Thtts  your  bees  are  J^ept  warn  in  tbe^  coldest  winter  i 
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Bf  e.  AD^  in  the  hottest  summer  grei^tly  refreshed  by  the  cool 
air,  the  back  doors  being  set  open  without  any  air- 
holes made  in  the  boxes. 

Dr  Warden  observes,  that  in  June,  July,  and  Au- 
gust, when  the  colonies  come  to  be  very  full,  and  the 
weather  proves  very  hot,  the  appearance  of  a  shower 
drives  the  bees  home  in  such  crowds,  that  pressing  to 
get  in,  they  stop  the  passage  so  close,  that  those  with- 
in are  almost  suffocated  for  want  of  air ;  which  makes 
these  last  so  uneasy,  that  they  are  like  mad  things.  In 
this  extremity,  he  has  lifted  the  whole  colony  up  a  little 
on  one  side;  and  by  thus  giving  them  air,  has  soon 
quieted  them.  He  has  known  them,  he  says,  come 
pouring  out,  on  such  an  occasion,  in  numbers  sufficient 
to  have  filled  at  once  two  or  three  quarts ;  as  if  they 
had  been  going  to  swarm.  To  prevent  this  inconve- 
nience, he  advises  cutting  a  hole  two  inches  squ!|re  in 
about  the  middle  of  one  of  the  hinder  pannels  of  each 
box.  Over  this  hole,  nail,  in  the  inside  of  the  box,  a 
piece  of  tiu-plate  punched  full  of  holes  so  small  that  a 
bee  cannot  creep  through  them  ;  and  have  over  it,  on 
the  outside,  a  very  thin  slider,  made  to  run  in  grooves; 
so  that,  when  it  is  thrust  home,  all  may  be  close  and 
warm  ;  and  when  it  is  opened,  in  very  hot  weather,  the 
air  may  pass,  through  the  hole,  and  prevent  the  suffo- 
cating heat.  Or  holes  may  be  bored  in  the  pannels 
themselves,  on  such  an  emergency,  in  a  colony  already 
settled. 

Such  a  thorough  passage  for  the  air  may  be  conve- 
nient in  extreme  heat,  which  is  sometimes  so  great  as 
to  make  the  honey  run  out  of  the  combs.  The  Me* 
moirs  of  the  truly  laudable  Berne  Society,  for  the  year 
1764,  give  us  a  particular  instance  of  this,  when  they 
say,  that,  in  1761,  many  in  Switzerland  were  obliged 
to  smother  their  bees,  when  they  saw  the  honey  and 
wax  trickling  down ;  not  knowing  any  other  remedy 
for  the  losses  they  daily  sustaiped.  Some  shaded  these 
hives  from  the  sun,  or  covered  them  with  cloths  wet 
several  times  a-day,  and  watered  the  ground  all  a- 
round. 

The  best  time  to  plant  the  colonies  is  either  in 
spring  with  new  stocks  full  of  bees,  or  in  summer  with 
swarms.  If  swarms  are  used,  procure,  if  possible,  two 
of  the  same  day  :  hive  them  either  in  two  boxes  or  in 
a  hive  and'  a  box :  at  night,  place  them  in  the  bee- 
house,  one  over  the  other ;  and  with  a  knife  and  a  lit- 
tle lime  and  hair  stop  close  the  mouth  of  the  hive 
or  upper  box,  •  so  that  not  a  bee  may  be  able  to  go 
iH  or  out  but  at  the  front  door.  This  done,  you  will 
ill  a  week  or  ten  days  with  pleasure  see  the  combs 
appear  in  the  boxes ;  but  if  it  be  a  hive,  nothing  cat! 
be  seen  till  the  bees  have  wrought  down  into  the 
box.  Never  plant  a  colony  with  a  single  swarm,  as 
Mr  Thorley  says  he  has  sometimes  donci  but  with  lit- 
tle success. 

When  the  second  box,  or  the  box  under  the  hive^ 
appears  full  of  bees  and  combs,  it  is  time  to  raise  your 
colony.  This  should  be  done  in  the  dusk  of  the  even-^ 
ing,  and  in  the  following  manner: 

Place  your  empty  box,  with  the  sliding  shutter 
drawn  back,  behind  the  house,  near  the  colony  that  is 
to  be  raised,  and  at  nearly  the  height  of  the  floor : .  then 
lifting  up  the  colony  with  what  expt^dition  you  can, 
let  the  empty  box  be  put  in  the  place  where  it  is  to 
stand,  and  the  colony  upon  it ;  and  shut  up  the  mouth 


of  the  then  upper  box  with  lime  and  hair,  as  before 
directed* 

When,  by  the  help  of  the  windows  in  the  back  of 
the  boxes,  you  find  the  middle  box  full  of  combs,  and 
a  quantity  of  honey  sealed  up  in  it,  the  lowest  box  half 
full  of  combS|  and  few  bees  in  the  uppermost  box,  pro- 
ceed thus : 

About  five  oVlock  in  the  afternoon,  drive  close  with 
a  mallet  the  sliding  shutter  under  the  hive  or  box  that 
is  to  be  taken  from  the  colony.  If  the  combe  are  neW| 
the  shutter  may  be  forced  home  without  a  mallet ;  but 
be  sure  it  be  close,  that  no  bees  may  ascend  into  the 
hive  or  box  to  be  removed.  After  this  shut  close  the 
doors  of  your  house,  and  leave  the  bees  thus  cot  off 
from  the  rest  of  their  companions  for  the  space  of  half 
an  hour  or  more.  In  this  space  of  time,  having  lost 
their  queen,  they  will  fill  themselves  with  honey,  and 
be  impatient  to  be  set  at  liberty. 

If,  in  this  interval,  you  examine  the  box  or  boxes 
beneath,  and  observe  all  to  be  quiet  in  them,  you  may 
be  confident  that  the  queen  is  there,  and  in  safety. 
Hereupon  raise  the  batk  part  of  the  hive  or  box  so  farg 
by  a  piece  of  wood  slipped  under  it,  as  to  give  the  pri- 
soners room  to  come  out,  and  they  will  return  to  their 
fellows  t  then  lifting  the  b»x  from  off  the  colony,  and 
turning  its  bottom  upmost,  cover  it  with  a  cloth  all 
night ;  and  the  next  morning,  when  this  cloth  is  remo- 
ved, the  bees  that  have  remained  in  it  will  return  to  the 
colony.  Thus  you  have  a  hive  or  box  of  honey,  and 
all  your  bees  safe. 

If  the  bees  do  not  all  come  out  in  this  manner,  Dr 
Warder's  method  may  be  followed,  especially  if  it  be 
with  a  hive.  It  is  to  place  the  hive  with  the  small  end 
downward  in  a  pail,  peck,  or  flower-pot,  so  as  to  make 
it  stand  firm :  then  to  take  an  empty  hive,  and  set  it 
upon  the  former,  and  to  draw  a  cloth  tight  round  the 
joining  of  the  two  hives,  so  that  none  of  the  bees  may 
be  able  to  get  ont :  after  this,  to  strike  the  full  hive  so 
smartly  as  to  disturb  the  bees  that  are  in  it,  but  with 
such  pauses  between  the  strokes  as  to  allow  them  time 
to  ascend  into  the  empty  hive,  which  must  be  held  fast 
while  this  is  doing,  lest  it  fall  off  by  the  shaking  of 
the  other.  When  you  perceive,  by  the  noise  of  the 
bees  in  the  upper  hive,  that  they  are  got  into  this  last, 
carry  it  to  a  cloth  spread  for  this  purpose  before  the 
colony,  with  one  end  fastened  to  the  landing-place, 
and  knock  them  out  upon  it :  they  will  soon  crawl  up 
the  cloth,  and  join  their  fellows,  who  will  gladly  receive 
them. 

Mr  Thorley  next  gives  an  account  of  his  narcotic, 
and  of  the  manner  of  using  it. 

The  tnethod  which  he  has  pursued  with  great  suc- 
cess for  many  years,  and  which  he  recommends  to  the 
public  as  the  most  effectual  for  preserving  bees  in  com- 
mon hives,  is  incorporation,  or  uniting  two  stocks  into 
one,-  by  the  help  of  a.  peculiar  fume  or  opiate,  which 
will  put  them  entirely  in  your  power  for  a  time  to  dl* 
vide  and  dispose  of  at  pleasure.  But  as  that  dominion 
over  them  will  be  of  short  duration,  you  must  be  expc' 
ditious  in  this  business. 

The  queen  is  immediately  to  be  searched  for,  and 
killed.  Hives  which  have  swarmed  twice,  and  are  con- 
sequently reduced  in  their  numbers,  are  the  fittest  to 
be  joined  together,  as  this  will  greatly  strengthen  and 
improve  them.      If  a  hive  which  you  would  take  is 

both 


BEE 


C    5^9    ] 


BEE 


both  rich  in  honey  ao<]  foU  of  bees,  il  is  hut  dividing 
the  bees  into  two  parts,  mnd  potting  them  into  two 
bozefl  instead  of  one*  Examine  whether  the  stock  to 
which  you  intend  to  join  the  bees  of  another  have  ho- 
ney enough  in  it  to  maintain  the  bees  of  both :  itshonld 
weigh  full  20  pounds. 

The  narcotic,  or  stupifying  fume,  is  made  with  the 
fungus  maximus  ov  pu/veruientuSy  the  large  mushroom, 
commonly  known  by  the  name  of  bunt^  puckfist^  or 
frogcheese*  It  is  as  big  as  a  man^s  head,  or  bigger  \ 
when  ripe,  it  is  of  a  brown  colour,  turns  to  powder,  and 
IS  exceeding  light.  Put  one  of  these  pucks  into  a  large 
paper,  press  it  therein  to  two-thirds  or  near  half  the 
bulk  oF  its  former  size,  and  tie  it  up  very  close  \  then 
pat  it  into  an  oven  some  time  after  the  household  bread 
has  been  drawn,  and  let  it  remain  there  all  night  \  when 
it  is  dry  enough  to  hold  fire,  it  is  fit  for  use.  The  man- 
ner of  using  it  is  thus  : 

Cut  off  a  piece  of  the  puck,  as  large  as  a  hen^s  egg, 
and  fix  it  in  the  end  oF  a  small  slick  slit  for  that  pur- 
pose, and  sharpened  at  the  other  end  \  which  place  so 
that  the  pluck  may  haug  near  the  middle  of  an  empty 
hive.  This  hive  must  be  set  with  the  mouth  upward, 
in  a  pail  or  bucket,  which  should  hold  it  steady,  near 
the  stock  you  intend  to  take.  This  done,  set  fire  to 
the  puck,  and  immediately  place  the  stock  of  bees 
over  it,  tying  a  cloth  round  the  hives,  that  no  smoke 
may  come  forth.  In  a  minute^s  time,  or  little  more, 
yon  will  hear  the  bees  fall  like  drops  of  hail  into  the 
empty  hive.  You  may  then  beat  the  top  of  the  full 
hive  gently  with  your  band,  to  get  out  as  many  of  them 
as  you  can :  after  this,  loosing  the  cloth,  lift  the  hive 
off  to  a  table,  knock  it  several  times  against  the  table, 
several  more  bees  will  tumble  out,  and  perhaps  the 
queen  among  them.  She  often  is  one  of  the  last  that 
falls.  If  she  is  not  there,  search  for  her  among  the 
main  body  in  the  empty  hive,  spreading  them  for  this 
purpose  on  a  table. 

You  must  proceed  In  the  same  manner  with  the  other 
hive,  with  the  bees  of  which  these  are  to  be  united. 
One  of  the  queens  being  secured,  you  must  put  the 
bees  of  both  hives  together,  mingle  them  thoroughly, 
and  drop  them  among  the  combs  of  the  hive  which 
they  are  intended  to  inhabit.  When  they  are  all  in, 
cover  it  with  a  packing  or  other  coarse  cloth  which  will 
admit  air,  and  let  them  remain  shut  up  all  that  night 
and  the  next  day.  You  will  soon  be  sensible  that  they 
are  awakened  from  this  sleep. 

The  second  night  after  their  onion,  in  the  dusk  of 
the  evening,  gentlj  remove  the  cloth  from  off  the  mouth 
of  the  hive  (taking  care  of  yourself),  and  the  bees  will 
immediately  sally  forth  with  a  great  noise  \  but  being 
too  late,  they  will  soon  return  :  then  inserting  two 
pieces  of  tobacco-pipes  to  let  in  air,  keep  them  confined 
for  three  or  four  days,  alter  which  the  door  may  be  left 
open. 

The  best  time  for  uniting  bees  is,  after  their  young 
brood  are  all  out,  and  before  they  begin  to  lodge  in 
the  empty  cells.  As  to  the  hour  of  the  da;,  he  ad- 
vises young  practitioners  to  do  it  early  in  the  aftemoou, 
in  order  that  having  the  longer  light  they  may  the 
more  easily  find  out  the  queen.  He  never  knew  such 
combined  stocks  conquered  by  robbers.  They  will  ei- 
ther swarm  in  the  next  summer,  or  yield  a  hive  foil  of 
honey. 

Vol.  III.  Part  IL  t 
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Mr  N.  Thomley,  son  of  the  above-mentioned  clergy**  Bie. 
man,  has  added  to  the  edition  which  he  has  given  of  his 
father^s  book,  a  postscript,  purporting,  that  persons 
who  choose  to  keep  bees  in  glass-hives  may,  after  un-^^.*^*^ 
covering  the  hole  at  the- top  of  a  flat-topped  straw-hive, 
or  box,  place  the  glass  over  it  so  close  that  no  bee  can 
go  in  or  ont  but  at  the  bottom  of  the  hive  or  box. 
The  glass-hive  must  be  covered  with  an  empty  hive  or 
with  a  cloth,  that  too  much  light  may  not  prevent  the 
bees  from  working.  As  soon  as  they  have  filled  the 
straw-hive  or  box,  they  will  begin  to  work  up  into  the 
glass-hive.  He  tells  us,  that  he  himself  has  had  one  of 
these  glass-hives  filled  by  the  bees  in  30  days  in  a  fine 
season  j  and  that  it  contained  38  pounds  of  fine  hone]^. 
When  the  glass  is  completely  filled,  slide  a  tin-plate 
between  it  and  the  hive  or  box,  so  as  to  cover  the  pas- 
sage, and  in  half  an  hour  the  glass  may  be  taken  off 
with  safety.  What  few  bees  remain  in  it,  will  readily 
go  to  their  companions.  He  has  added  a  glass  win- 
dow to  his  straw-hives,  in  order  to  see  what  progress 
bees  make  \  which  is  of  some  importance,  especially  if 
one  hive  is  to  be  taken  away  whilst  the  season  still  con- 
tinues favourable  for  their  collecting  honey  \  for  when 
the  combs  are  fi41ed  with  honey,  the  cells  are  sealed  op, 
and  the  bees  forsake  them,  and  reside  mostly  in  the 
hive  in  which  their  works  are  chiefly  carried  on.  Ob- 
serving also  that  the  bees  were  apt  to  extend  their  combs 
through  the  passage  of  communication  in  the  upper  hive, 
whether  glass  or  other,  which  rendered  it  necessary  to 
divide  the  comb  when  the  upper  hive  was  taken  away, 
he  now  puts  in  that  passage  a  wire  screen  or  netting,  the 
meshes  of  which  are  large  enough  for  a  loaded  bee  to  go 
easily  through  them.  This  prevents  the  joining  of  the 
combs  from  one  box  to  the  other,  and  consequently  ob- 
viates the  necessity  of  cutting  them,  and  of  spilling  some 
of  the  honey,  which  running  down  among  a  crowd  of 
bees,  used  liefore  to  incommode  them  much,  it  being 
difficult  for  them  to  clear  their  wings  of  it.  Fig.  2.  is  Plate  XC. 
a  drawing  of  one  of  his  colonies.  35 

2.  The   reverend    Mr  White  informs  us,  that  his  O' bees  ia 
fondness  for  these  little  animals  soon  put  him  upon  ^n-^'|t'l/^ 
deavouring  if  possible  to  save  them  horn  fire  and  ^<m- taXtna  their 
stone  ;  that  he  thought  he  had  reason  to  be  content  to  honey  aad 
share  their  labours  for  the  present,  and  great  reason  to  ^^^ 
rejoice  if  he  could  at  any  time  preserve  their  lives,  to 
work  for  him  another  year  $  and  that  the  main  drift  of 
his  observations  and  experiments  has  hitherto  been,  to 
discover  an  easy  and  cheap' method,  suited  to  the  abili- 
ties of  the  common  people,  of  taking  away  so  much, 
honey  as  can  be  spared,  without  destroying  or  starving 
the  bees  ;  and  by  the  same  means  to  encourage  season- 
able swarms. 

In  his  directions  how  to  make  the  bee-boxes  of  his 
inventing,  he  tells  us,  speaking  of  the  manner  of  con- 
structing a  single  one,  that  it  may  be  made  of  deal  or  aay 
other  well-seasoned  boards  which  are  not  apt  to  warp  or 
split.  The  boards  should  be  near  an  inch  thick  \  the 
figure  of  the  box  square,  and  its  height  and  breadth 
nine  inches  and  five-eighths,  every  way,  measuring 
within.  With  these  dimensions  it  will  contain  near  a 
peck  and  a  half.  The  front  part  must  have  a  door 
cut  in  the  middle  of  the  bottom  edge,  three  inches 
wide,  and  near  half  an  inch  in  height,  which  will  give 
free  liberly  to  the  bees  to  pass  through,  yet  not  be  large 
caoogh  for  their  enemy  the  mouse  to  enter.     In  the 
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Bee.  back  part  yoa  nfiast  cut  a  hole  with  a  rabbet  in  it,  in 
wbich  you  are  to  fix  a  pane  of  the  clearest  and  bett 
isrown-giass,  about  Btc  iuches  in  length,  and  three  in 
breadth,  and  fasten  it  with  putty ;  let  the  top  of  the 
glass  be  placed  as  high  as  the  roof,  vrtthinside,  that  you 
may  see  the  upper  part  of  the  comba,  where  the  bees 
with  their  riches  are  mostly  placed.  You  will  by  this 
means  be  better  able  to  judge  of  their  state  and  strength, 
than  if  your  glass  was  fixed  in  the  middle.  The  glass 
must  be  covered  with  a  thin  piece  of  board,  by  way  of 
shutter,  which  may  be  made  to  hang  by  a  string,  ortnm 
upon  a  nail,  or  slide  sidewise  between  two  mouldings. 
Such  as  are  desirous  of  seeing  more  of  the  bees  works, 
may  make  the  glass  as  large  as  the  box  will  admit 
without  weakening  it  too  much  ^  or  they  may  add  a 
pane  of  glass  on  the  top,  which  must  likewise  be  cover- 
ed with  a  shutter,  fastened  down  with  pegs,  to  prevent 
accidents. 

The  side  of  the  box  which  is  to  be  joined  to  another 
box  of  the  same  form  and  dimensions,  as  it  will  not  be 
exposed  to  the  internal  air,  may  be  made  of  a  piece  of 
slit  deal  not  half  an  inch  thick.  This  he  calk  the  side 
of  commumcatton^  because  it  is  not  to  be  wholly  enclo- 
sed :  a  space  is  to  be  lefl.  at  the  bottom  the  whole 
breadth  of  the  box,  and  a  little  more  than  an  inch  in 
height ;  and  a  hole  or  passage  is  to  be  made  at  top, 
three  inches  long,  and  more  than  half  an  inch  wide. 
Through  these  the  bees  are  to  have  a  communication 
from  one  box  to  the  other.  The  lower  communication 
being  on  the  floor,  our  labourers,  ^ith  their  burdens, 
may  readily  and  easily  ascend  into  either  of  the  boxe«. 
The  upper  communication  is  only  intended  as  a  passage 
between  the  boxes,  resembling  the  little  holes  or  nar- 
row passes,  which  may  be  observed  in  the  combs  form- 
ed by  our  sagacious  architects,  to  save  time  and  shorten 
the  way  when  they  have  occasion  to  pass  from  one  comb 
to  another }  just  as  in  populous  cities,  there  are  narrow 
lanes  and  alleys  passing  transversely  from  one  large 
street  to  another. 

In  the  next  place  you  are  to  provide  a  loose  board, 
half  an  inch  thick,  and  large  enough  to  cover  the  side 
where  you  have  made  the  communications.  Yon  are 
likewise  to  have  in  readiness  several  little  iron  staples, 
an  inch  and  half  long,  with  the  two  points  or  end 
bended  down  more  than  half  an  inch.  The  use  of  these 
will  be  seen  presently. 

You  have  now  only  to  fix  two  sticks  crossing  the  box 
from  side  to  side,  and  crossing  each  other,  to  be  a  stay 
to  the  combs ;  one  about  three  inches  from  the  bot- 
tom, the  other  the  same  distance  from  the  top ;  and 
when  you  have  painted  the  whole,  to  make  it  more  du- 
rable, your  box  is  finished. 

The  judicious  bee-master  will  here  observe,  that  the 
form  of  the  box  now  described  is  as  plain  as  possible 
for  it  to  be.  It  is  little  more  than  five  square  pieces  of 
board  nailed  together  ^  so  that  a  poor  cottager  who  has 
but  ingenuity  enough  to  saw  a  board  into  the  given 
dimensions,  and  to  dnve  a  nail,  may  make  his  own 
boxes  well  enongb,  without  the  help  or  expence  of  a 
carpenter. 

No  directions  are  necessary  for  making  the  other 
box,  which  must  be  of  the  same  form  and  dimensions. 
The  two  boxes  differ  from  each  other  only  in  this,  that 
the  side  of  communication  of  the  one  muHt  be  on  your 
right  hand  }  of  the  other  on  your  left.     Fig.  3.  repre- 


sents two  of  thesa  boxes,  with  their  openiagaof  cooibhi- 
nicatron,  ready  to  join  to  each  other. 

Mr  White's  manner  of  hiving  a  swarm  into,  one  ar 
bolh  of  theee  boxes  is  thus  : 

You  are  to  take  the  loose  board,  and  faatea  it  to  one 
of  the  boxes,  so  as  to  stop  the  commuBtcations.  This 
may  be  done  by  three  of  the  staples  before  mentioned } 
one  on  the  top  of  the  box  near  |he  front;  the  two 
others  on  the  baek,  near  the  top  and  near  the  bottom. 
Let  one  end  of  the  staple  bo  thrust  into  a  gimlet-hob 
made  in  the  box,  so  that  the  other  end  may  go  as  tighl 
as  can  be  over  the  loose  board,  to  keep  it  from  sUppmg 
when  it  is  handled.  The  next  momiDg  after  the  beca 
have  been  hived  in  this  box,  the  other  box  should  he 
added,  and  the  loose  board  should  be  takon  away.  This 
will  prevent  a  great  deal  of  labour  to  the  bees,  mnd  bobm 
to  the  proprietor. 

Be  careful  to  fasten  the  shutter  so  close  to  the  glass 
that  no  light  may  enter  through  it  y  for  the  bees  seem 
to  look  upon  such  a  light  as  a  hole  or  breach  in  thcb 
house,  and  on  that  account  may  not  so  well  like  their 
new  habitation.  But  the  principal  thing  to  be  obser- 
ved at  this  time  is,  to  cover  the  box  as  soon  as  the  bees 
are  hived  with  a  linen  cloth  thrown  closely  over  it,  or 
with  green  boughs  to  protect  it  from  the  piercing  heat 
of  the  sun.  Boxes  will  admit  the  beat  much  sooner 
than  straw-hives ;  and  if  the  bees  find  their  house  too 
hot  for  them,  they  will  be  wise  enough  to  leave  it.  if 
the  swarm  be  larger  than  usual,  instead  of  fastening  the 
loose  board  to  one  box,  you  may  join  two  boxes  toge- 
ther with  three  staples,  leaving  the  communication  open 
from  one  to  the  other,  and  then  hive  your  bees  into 
both.  In  all  other  respects,  they  are  to  he  hived  ia 
boxes  after  the  same  manner  as  in  common  hives. 

The  door  of  the  second  box  should  be  carefully  stop- 
ped up,  and  be  kept  constantly  closed,  in  order  that  the 
bees  may  not  have  an  entrance  but  throngh  the  first 
box. 

Wlien  the  boxes  are  set  in  the  places  where  they  are 
to  remain,  they  must  he  screened  from  the  summer's 
sun,  because  the  wood  will  otherwise  be .  heated  to  a 
greater  degree  than  either  the  bees  or  their  works  can 
bear ;  and  they  should  likewise  be  screened  from  the 
winter's  son,  because  the  warmth  of  this  will  draw  the 
bees  from  that  lethargic  state  which  is  natural  to  then», 
as  well  as  many  other  insects,  in  the  winter  season.  For 
this  purpose,  and  also  to  shelter  the  boyes  from  rain,  cor 
ingenious  clergyman  has  contrived  the  following  frame. 

Fig.  4.  represents  the  front  of  a  frame  for  twelve  co- 
lonies :  0,  o,  are  two  cells  of  oak  lying  flat  on  the  ground 
more  than  four  feet  long.  In  these  cells  are  fixed  four 
oaken  posts,  about  the  thickness  of  such  as  are  used  for 
drying  linen.  The  two  posts  b,  6,  in  the  front,  are 
about  six  feet  two  inches  above  the  cells :  the  other 
two,  standing  backward,  five  feet  eight  inches.  You 
are  next  to  nail  some  boards  of  slit  deal  horizontally 
from  one  of  the  fore-posts  to  the  other,  to  screen  the 
bees  from  the  sun.  Let  these  boards  be  seven  feet  seven 
inches  in  length,  and  nailed  to  the  inside  of  the  posts  ^ 
and  he  well  seasoned  that  they  may  not  shrink  or  gape 
in  the  joints,  r,  c,  Are  two  splints  of  deal,  to  keep  the 
boards  even,  and  strengthen  them. 

Fig.  5.  represents  the  back  of  the  frame,  «/,  </,  </,  d^ 
Are  four  strong  boards  of  the  same  length  with  the 
frame  on  wbich  you  are  to  place  the  boxes.     Let  the 
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npp^r  Side  of  them  be  Tery  smooth  fin<l  even,  that  the 
boxes  nmy  stand  true  upon  them :  or  it  mav  be  still 
more  advisable,  to  placp  under  every  pair  of  boxes  a 
smooth  thin  board,  aa  long  as  the  boxes,  and  about  a 
quarter  of  an  inch  wider.  The  liees  will  soon  fasten  the 
boxes  to  this  board  in  such  a  manner  that  yon  may  move 
or  weigh  the  boxes  and  board  together,  without  break- 
ing the  wax  or  resin,  which  for  many  reasons  ought  to 
be  avoided.  These  floors  must  be  supported  by  pieces 
of  wood  or  bearers,  which  are  nailed  from  post  to  post 
at  each  end.  They  are  likewise  to  be  well  nailed  to  the 
frame,  to  keep  them  from  sinking  with  the  weight  of 
the  boxes,  y*  Represents  the  roof,  which  projects  back- 
ward about  seven  or  eight  inches  beyond  the  boxes,  to 
shelter  them  from  rain.  You  have  now  only  to  cut 
niches  or  holes  in  the  frame,  over  against  each  mouth 
or  entrance  into  the  boxes,  at  //,  h^  A,  in  fig.  4.  Let 
these  niches  be  near  four  inches  long  \  and  under  each 
you  must  nail  a  small  piece  of  wood  for  the  bees  to 
alight  upon.  The  morning  or  evening  sun  will  shine 
upon  one  or  both  ends  of  the  frame,  let  its  aspect  be 
what  it  will :  but  yov  may  prevent  its  overheating  the 
boxes,  by  a  loose  board  set  up  between  the  posts,  and 
kept  in  by  two  or  three  pegs. 

The  same  gentleman,  with  great  humanity,  observes, 
that  no  true  lover  of  bees  ever  lighted  the  fatal  match 
without  much  concern  :  and  that  it  is  evidently  more 
to  our  advantage  to  spare  the  lives  of  our  bees,  and  be 
content  with  part  of  their  stores,  than  to  kill  and  take 
possession  of  the  whole. 

About  the  latter  end  of  August,  says  he,  by  a  little 
inspection  through  jour  glasses,  you  may  easily  disco- 
ver which  of  your  colonies  you  may  lay  under  contrl- 
buttOB.  Such  as  have  filled  a  box  and  a  half  with 
their  works,  will  pretty  readily  yield  you  the  half  box. 
£ut  you  are  not  to  depend  upon  the  quantity  of  combs, 
without  examining  how  they  are  stored  with  honey. 
The  bees  should,  according  to  him,  have  eight  or  nine 
pounds  left  them,  by  way  of  wages  for  their  snmmer^s 
work* 

The  most  proper  time  for  this  business  is  the  middle 
of  the  day  \  and  as  you  stand  behind  the  frame,  you 
will  need  00  armour,  except  a  pair  of  gloves.  The 
operation  itself  is  very  simple  and  easily  performed, 
thus :  Open  the  mouth  of  the  box  you  intend  to  take  \ 
then  with  a  thin  knife  cut  through  the  resin  with 
which  the  bees  have  joined  the  boxes  to  each  other,  till 
you  find  that  you  have  separated  them  \  and  after  this, 
thrust  a  sheet  of  tin  gently  in  between  the  boxes.  The 
oommnnication  being  hereby  stopped,  the  bees  in  the 
fullest  box,  where  it  is  most  likely  the  queen  is,  will  be 
a  little  disturbed  at  the  operation  ^  but  those  Jn  the 
other  box  where  we  suppose  the  queen  is  not,  will  ron 
to  and  fro  in  the  utmost  hurry  and  confusion,  and 
eend  forth  a  monrnful  cry,  easily  distinguished  from 
their  other  notes.  They  will  issue  out  at  the  newly 
opened  door  \  not  in  a  body  as  when  they  swarm,  nor 
with  such  calm  and  cheerful  activity  as  when  they  go 
forth  to  their  labours  \  but  by  one  or  two  at  a  time, 
with  a  wild  flutter  and  visible  rage  and  disorder.  This, 
botvever,  is  sooA  over :  for  aS  soon  as  they  get  abroad 
and  spy  their  fellows,  they  fly  to  them  instantly  and 
join  thtm  at  the  mouth  of  the  other  box.  By  thiB 
wne^im^  in  an  hour  or  two,  for  Chey  go  out  slowly,  yoo 
will  have  a  box  of  pure  honey,  wttfaoot  leaving  a  bee 
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in  it  to  molest  yon  ;  and  likewise  without  dead  bees.      Bee. 
which,  when  you  burn  them,  are  often  mixed  with  your         * 
honey,  and  both  waste  and  damage  it. 

Mr  White  acknowledges,  that  he  has  sometimes 
found  this  method  fail,  when  the  mouth  of  the  box  to 
be  taken  away  has  not  been  constantly  and,  carefully 
closed :  the  bees  will  in  this  case  get  acquainted  with 
it  as  an  entrance  \  and  when  you  open  the  mouth  in 
order  to  their  leaving  this  box,  many  of  them  will  be 
apt  to  return,  and  the  communication  being  stopped, 
will  in  a  short  time  carry  away  all  the  honey  from  this 
to  the  other  box  \  so  much  do  they  abhor  a  separation. 
When  this  happens,  he  has  recourse  to  the  following 
expedient,  which  he  thinks  infallible.  He  takes  a  piece 
of  deal,  a  little  larger  than  will  cover  the  mouth  of  the 
box,  and  cuts  in  it  a  square  niche  somewhat  more  than 
half  an  inch  wide.  In  this  niche  he  hangs  a  little  trap- 
door, made  of  a  thin  piece  of  tin,  turning  upon  a  pin, 
with  another  pin  crossing  the  niche  a  little  lower,  so  as 
to  prevent  the  hanging  door  from  opening  both  ways. 
This  being  placed  close  to  the  mouth,  the  bees  which 
want  to  get  out  will  easily  thrust  open  the  door  out- 
wards, but  cannot  open  it  the  other  way  to  get  it  again  j 
so  must,  and  will  readily,  make  to  the  other  box,  leav- 
ing  this  in  about  the  space  of  two  hours,  with  all  its 
store,  justly  due  to  the  tender-hearted  bee-master  as  a 
ransom  for  their  Hves. 

What  led  Mr  White  to  prefer  collateral  boxes  to 
those  before  in  use,  was,  to  use  his  own  words,  his 
*'  compassion  for  the  poor  bees,  who,  after  traversing 
the  fields,  return  home  weary  and  hei^vy  laden,  and 
must  perhaps  deposit  their  burden  up  two  pair  of  stairs, 
or  in  the  garret.  The  lower  room,  it  is  likely,  is  not 
yet  furnished  with  stairs :  for,  as  is  well  known,  oor 
little  architects  lay  the  foundation  of  their  structures 
at  the  top  and  build  downward.  In  this  case,  the 
weary  little  labourer  is  to  drag  her  load  up  the  tides 
of  the  walls:  and  when  she  has  done  this,  she  will  tra- 
vel many  times  backward  and  forward,  as  I  have  fre- 
quently seen,  along  the  roof,  before  she  finds  the  door 
or  passage  into  the  second  story  \  and  here  again  she  is 
perplexed  with  a  like  puzzling  labyrinth,  before  she 
gets  into  the  third.  What  a  waste  is  here  of  that  pre- 
cious time  which  our  bees  value  so  much,  and  which 
they  employ  so  well !  and  what  an  expence  of  strength 
and  spirits,  on  which  their  support  and  sustenance  de- 
pend !  In  the  collateral  boxes,  the  rooms  are  all  on 
the  ground  floor;  and  because  I  know  my  bees  are 
wise  enough  to  value  convenience  more  than  state,  I 
have  made  them  of  such  a  moderate,  though  decent, 
height,  that  the  bees  have  mnch  less  way  to  climb  to 
the  top  of  them  than  they  have  to  the  crown  of  a  com- 
mon bive.*^  ^6 

Mr  Wildman's  hives  have  been  already  described  Of  the  ma. 
(N°  23,  24.).   A  good  swarm  will  soon  fill  one  of  these  "•gemcnt 
hives,  and  therefore  another  hive  may  be  put  under  i^^   M^'M- 
the  next  morning.     The  larger  space  allowed  the  beeein^*,hfy^ 
will  excite  their  industry  in  filling  them  with  combs. 
The  queen  will  lay  some  eggs  in  the  upper  hive  \  but 
so  soon  as  the  lower  hive  is  filled  with  combsy  she  will 
lay  most  of  them  in  it.  In  little  more  than  three  weeks, 
all  the  eggs  laid  in  the  upper  hive  will  be  turned  into 
bees ;  and  if  the  season  is  favourable,  their  cells  will  be 
soon  filled  with  honey. 

As  soon  as  they  want  room,  a  third  hire  sboold  be 
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Bet.  placed  under  tlie  two  former  }  and  in  a  few  days  after 
the  end  of  three  weeks  from  the  time  the  swarm  was 
put  into  the  hive,  the  top  hive  roaj  be  taken  away  at 
noon  of  a  fair  day  ^  and  if  any  bees  remain*  in  it,  carry 
it  to  a  little  distance  from  the  stand,  and  turning  its 
bottom  up,  and  striking  it  on  the  sides,  the  bees  will  be 
alarmed,  take  wing,  and  join  their  companions  in  the 
second  and  third  hives.  If  it  is  found  that  the  b^s  are 
very  unwilling  to  quit  it,  it  is  probable  that  the  queen 
remains  among  them.  In  this  case,  the  bees  must  be 
treated  in  the  manner  that  shall  be  directed  when  we 
describe  Mr  Wildman^s  method  of  taking  the  honey 
and  the  wax.  The  upper  hive  now  taken  away  should 
be  put  in  a  cool  place,  in  which  no  vermin,  mice,  &c. 
can  come  at  the  combs,  or  other  damage  can  happen  to 
them,  and  be  thus  preserved  in  reserve. 

When  the  hives  seem  to  be  again  crowded,  and  the 
upper  hive  is  well  stored  or  filled  with  honey,  a  fourth 
hive  should  be  placed  under  the  third,  and  the  upper 
hive  be  taken  off  the  next  fair  day  at  noon,  and  treated 
as  already  directed.  As  the  honey  made  during  the 
summer  is  the  best,  and  as  it  is  needless  to  keep  many 
full  hives  in  store,  the  honey  may  be  taken  out  of  the 
combs  of  this  second  hive  for  use. 

If  the  season  is  very  favourable,  the  bees  may  still  fill 
a  third  hive.  In  this  case,  a  fifth  hive  must  be  put  un- 
der the  fourth,  and  the  third  taken  away  as  before.  The 
bees  Will  then  fill  the^  fourth  for  their  winter  store.   * 

As  the  honey  of  the  first  hive  is  better  than  the  bo- 
ny collected  so  late  as  that  in  the  third,  the  honey  may 
be  taken  out  of  the  combs  of  the  fin>t,  and  the  third 
may  be  preserved  with  the  same  care  as  directed  for 
that. 

In  the  month  of  September,  the  top  hive  should  be 
examined;  if  full,  it  will  be  a  sufficient  provision  for 
the  winter;  but  if  light,  that  is,  not  containing  20 
pounds  of  honey,  the  more  the  better,  then,  in  the 
month  of  October,  the  fifth  hive  should  be  taken  away, 
and  the  hive  kept  in  reserve  should  be  put  upon  the  re« 
maining  one,  to  supply  the  bees  with  abundant  provi- 
sions for  the  winter.  Nor  need  the  owner  grudge  them 
this  ample  store;  for  they  are  faithful  stewards,  and  will 
he  proportioually  richer  and  more  forward  in  the  spring 
and  summer,  when  he  will  reap  an^  abundant  profit. 
The  fifth  hive  which  was  taken  away  should  be  careful- 
ly preserved  during  the  winter,  that  it  may  be  restored 
to  the  same  stock  of  bees,  when  an  additional  hive  is 
wanted  next  summer ;  or  the  first  swarm  that  comes  off 
may  be  pot  into  it.  Tlie  combs  in  it,  if  kept  free  from 
filth  and  vermin,  will  save  much  labour,  and  they  will 
at  once  go  to  the  collecting  of  honey. 

It  is  almost  needless  to  observe,  that  when  the  hives 
are  changed,  a  cover,  as  already  directed  (see  N^  23.) 
should  be  put  upon  every  upper  hive ;  and  that  when  a 
lower  hive  becomes  an  upper  hive,  the  door  of  it  should 
be  shut  up,  that  so  their  only  passage  out  shall  be  by  the 
lower  hive;  for  otherwise  the  queen  would  be  apt  to  lay 
eggs  in  both  indiscriminately*  The  whole  of  the  above 
detail  of  the  management  of  one  hive  may  be  extended 
to  any  number ;  it  may  be  proper  to  keep  a  register  to 
each  set;  because,  in  restoring  hives  to  the  bees,  they 
may  be  better  pleased  at  receiving  their  own  labours 
than  that  of  other  stocks. 

If  in  the  autumn  the  owner  has  some  weak  hives, 
which  have  neither  proTision  nor  number  safficient  for 
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the  winter,  it  is  advisable  to  join  the  Irees  to  richer 
hives  :  for  the  greater  number  of  bees  will  be  a  motoal 
advantage  to  one  another  during  the  winter,  and  ac- 
celerate their  labours  much  in  the  spring.  For  this  par- 
pose,  carry  a  poor  and  a  richer  hive  into  a  room  a  little 
before  night :  then  force  the  bees  out  of  both  hives  into 
two  separate  empty  hives,  in  a  manner  that  shall  be 
hereafter  directed  :  shake  upon  a  cloth  the  bees  out  of 
the  hiye  which  contains  the  fewest ;  search  for  the 
queen  ;  and  as  eoon  as  you  have  secured  her  with  a  suf- 
ficient retinue,,  bring  the  other  hive  which  contains  the 
greater  number,  and  place  it  on  the  cloth  on  which  the 
other  bees  are,  with  a  support  under  one  side,  and  with 
a  spoon  shovel  the  bees  under  it.  They  will  soon  ascend; 
and,  while  under  this  impression  of  fear,  will  unite 
peaceably  with  the  other  bees ;  whereas,  had  they  been 
added  to  the  bees  of  the  richer  hive,  while  in  possession 
of  their  castle,  many  of  the  new-conaers  most  have  paid 
with  their  lives  for  their  intrusion. 

It  appears  from  the  account  of  the  manageoient  of 
bees  in  Mr  Wildman's  hives,  that  there  is  very  little 
art  wanting  to  cause  the' bees  to  quit  the  hives  which 
are  taken  away,  unless  a  queen  happens  by  chance  to 
be  among  them.  In  that  case,  the  same  means  may  be 
used  as  are  necessary  when  we  woold  rob  one  of  the 
common  hives  of  part  of  their  wealth.  The  method  is ' 
as  follows : 

Remove  the  hive  from  which  you  would  take  theffiimtWd 
wax  and  honey  into  a  room,  into  which  admit  hut^**^ 
little  light,  that  it  may  at  first  appear  to  the  bees  as~^^ 
if  it  was  late  in  the  evening.  Gently  invert  the  hive, 
placing  it  between  the  frames  of  a  chair  or  other  steady 
support,  and  cover  it  with  an  empty  hive,  keeping  that 
side  of  the  empty  hive  raised  a  little,  which  is  next  the 
window,  to  give  the  bees  sufficient  light  to  get  up  in- 
to it.  While  you  bold  the  empty  hive,  steadily  sop- 
ported  on  the  edge  of  the  full  hive,  between  your  side 
and  your  left  arm,  keep  striking  with  the  other  hand 
all  round  the  full  hive  from  top  to  bottom,  in  the  man- 
ner of  beating  a  drum,  so  that  the  bees  may  be  fright- 
ened by  the  continued  noise  from  all  quarters  ;  and 
they  will  in  consequence  mount  ont  of  the  full  hive  in-  • 
to  the  empty  one.  Repeat  the  strokes  rather  quick 
than  strong  round  the  hive,  till  all  the  bees  are  got  out 
of  it,  which  in  general  will  be  ni  about  five  minutes.  It 
is  to  be  observed,  that  the  fuller  the  hive  is  of  bees,  the 
sooner  they  will  have  left  it.  As  soon  as  a  number  of 
them  have  got  into  the  empty  hive,  it  should  be  raised 
a  little  from  the  full  one,  that  the  bees  mav  not  conti- 
nue  to  run  from  the  one  to  the  other,  but  rather  keep 
ascending  upon  one  another. 

So  soon  as  all  the  bees  are  out  of  the  full  hive,  the 
hive  in  which  the  bees  are  must  be  placed  on  the  stand 
from  which  the  other  hive  was  taken,  in  order  to  receive 
the  absent  bees  as  they  return  from  the  fields. 

If  this  is  done  early  in  the  season,  the  operator 
should  examine  the  royal  cells,  that  any  of  tbeoi  that 
have  young  in  them  may  be  saved,  as  well  as  the  combs 
which  have  young  bees  in  them,  which  should  on  no 
account  be  touched,  though  by  sparing  them  a  good 
deal  of  honey  be  left  behind.  Then  take  out  the  other 
combs  with  a  long,  broad,  and  pliable  knife,  such  as 
the  apothecaries  make  use  of.  The  combs  should  be 
cut  from  the  sides  aud  crown  as  clean  as  possible^  to 
6a?e  the  future  labour  of  the  beesi  who  mttst  lick  up 
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(««  the  lioney  spihy  and  remove  every  remain  of  wax^ 
I  and  then  the  sides  of  the  hive  bhould  be  scraped  with 
sa-ofl.^  a  table  spoon  to  clear  away  what  was  left  by  the  knife. 
During  the  whole  of  this  operation,  the  hive  should  be 
placed  inclined  to  the  side  from  which  the  ccmbs  are 
taken,  that  the  honey  which  is  spilt  may  not  daub  the 
remaining  combs*  If  some  combs  were  unavoidably 
taken  away,  in  which  there  are  young  bees,  the  parts 
of  the  combs  in  which  they  are  should  be  returned  into 
the  hive,  and  secured  by  sticks  in  the  best  manner  pos- 
aible.  Place  the  hive  then  for  some  time  upright,  that 
any  remaining  honey  may  drain  out.  If  the  combs  are 
built  in  a  direction  opposite  to  the  entrance,  or  at  right 
angles  with  it,  the  combs  which  are  the  farthest  from 
the  entrance  are  to  be  preferred ;  because  there  they  are 
best  Atored  with  honey,  and  have  the  fewest  young  bees 
in  them. 

Having  thus  finished  taking  the  wax  and  honey,  the 
next  business  is  to  return  the  bees  to  their  old  hive } 
and  for  this  purpose  place  a  table  covered  with  a  clean 
cloth  near  the  stand,  and  giving  the  hive  in  which  the 
bees  are  a  sudden  shake,  at  the  same  time  striking  it 
pretty  forcibly,  the  bees  will  be  shaken  on  the  cloth. 
Put  their  own  hive  over  them  immediately,  raised  a 
little  on  one  side,  that  the  bees  may  the  more  easily  en- 
ter 'f  and  when  all  are  entered,  place  it  on  the  stand  as 
before.  If  the  hive  in  < which  the  bees  are  be  turned 
bottom  uppermost,  and  their  own  hive  be  placed  over 
it,  the  bees  will  ascend  into  it,  especially  if  the  lower 
hive  is  struck  on  the  sides  to  alarm  them. 

As  the  chief  object  of  the  bees  during  the  spring  and 
beginning  of  the  summer  is  the  propagation  of  their 
kind,  honey  during  that  time  is  not  collected  in  such 
quantity  as  it  is  afterwards  :  and  on  this  account  it  is 
acarcely  worth  while  to  rob  a  hive  before  the  latter  end 
of  Junfr ;  nor  is  it  safe  to  do  it  after  the  middle  of  July, 
Jest  rainy  weather  may  prevent  tlieir  restoring  the  comb^ 
they  have  lost,  and  laying  in  a  stock  of  honey  sufficient 
for  the  winter,  unless  there  is  a  chance  of  carrying  them 
to  a  rich  pasture.     See  the  article  Bee  in  the  Suffle- 

MENT. 

Bee  is  also  used  figuratively  to  denote  sweetness,  in- 
dustry, <Scc.  Thus  Xenophon  is  called  the  Attic  Bee^ 
on  account  of  the  great  sweetness  of  his  Atyle.  Anton ius 
got  the  denomination  Melissa  or  Bee^  on  account  of  his 
collection  of  common  places.-— Leo  Allatius  gave  the 
appellation  apes  urbarue  to  the  illustrious  men  at  Rome, 
from  the  year*  1630  to  the  year  1632. 

BsB*s  Bread.     See  Bee,  N®  i  2.  par.  vlt, 

BES'Eater,     See  Merops,  Ornithology  Index. 

BsE'Flower,     See  Ophrys,  Botany  Index. 

BsS'Glue^  called  by  the  ancients  propolis^  is  a  soft, 
nnctuous,  glutinous  matter,  employed  by  bees  to  ce- 
ment the  combs  to  the  hives,  and  to  close  up  the  cells. 
See  Bee,  N°  13. 

BEE'Hives.    See  Bee,  N^  ipi  34»  36. 

BEECH-TREE.     See  Fagus,  Botany  Index. 

BEECH'Mastf  the  fruit  of  the  beech-tree,  said  to  be 
good  for  fattening  hogs,  deer,  &c.— It  has  sometimes, 
even  to  men,  proved  an  useful  substitute  for  bread. 
Chios  is  said  to  have  endured  a  memorable  siege  by 
means  of  it. 

Beech-OH^  aii  oil  drawn  by  expression  from  the  mast 
of  the  beech-tree,  after  it  has  l>een  shelled  and  pounded. 
This  oil  is  very  common  in  Picardy,  and  used  there 
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and  in  other  parts  of  France  instead  of  butter  \  but  most  £t;ei:h-oiI 
of  those  who  take  a  great  deal  of  it  complain  of  pains         D 
and  a  heaviness  in  the  stomach. 

BEEF,  the  flesh  of  black-cattle  prepared  for  food. 
According  to  l^r  CuUen*,  beef,  though  of  a  more  firm  *  Leet  on 
texture  and  less  soluble  than  mutton,  is  equally  alka-*^*'* ''*^'''' 
lescent,  perspirable,  and  nutritious  :  and  if  in  the  south- 
ern countries  it  is  not  esteemed  so,  it  is  on  account  of 
its  imperfection  there. 

BEELE,  a  kind  of  pick-axe,  nsed  by  the  miners 
for  separating  the  ores  from  the  rocks  in  which  they 
lie  ;  this  instrument  is  called  a  tubber  by  the  miners  of 
Cornwall. 

BEER,  is  a  spirituous  liquor  made  from  any  fari- 
naceous gi'ain,  but  generally  from  barley.  It  is,  pro- 
perly speaking,  the  wine  of  barley.  The  meals  of  any 
of  these  grains  being  extracted  by  a  sufficient  quantity 
of  water,  and  remaining  at  rest  in  a  degree  of  hf  at  re- 
quisite for  the  spirituous  fermentation,  naturally  under- 
go this  fermentation,  and  are  changed  into  a  vinous  li- 
quor. But  as  all  these  matters  render  the  water  mu- 
cilaginous, fermentation  proceeds  slowly  and  imper- 
Ifectly  in  such  liquors.  On  the  other  side,  if  the  quan- 
tity of  farinaceous  matter  be  so  diminished  that  its  ex- 
tract  or  decoction  may  have  a  convenient  degree  of 
fluidity,  this  liquor  will  be  impregnated  with  so  small 
a  quantity  of  fermentable  matter,  that  the  beer  or 
wine  of  the  grain  will  be  too  weak,  and  have  too  little 
taste. 

These  inconveniences  are  remedied  by  preliminary 
operations  which  the  grain  is  made  to  undergo.— These 
preparations  consist  in  steeping  it  in  cold  water,  that  it 
may  soak  and  swell  to  a  certain  degree  \  and  in  laying 
it  in  a  heap  with  a  suitable  degree  of  heat,  by  mean;* 
of  which,  and  of  the  imbibed  moisture,  a  germination 
begins,  which  is  to  be  stopped  by  a  quick  drying,  as 
soon  as  the  bud  shows  itself.  To  accelerate  this  drying, 
and  render  it  more  complete,  the  grain  is  slightly  roast- 
ed, by  making  it  pass  down  an  inclined  canal  sufficient- 
ly heated.  1  his  germination,  and  this  slight  roasting, 
changes  considerably  the  nature  of  the  mucilaginous 
fermentable  matter  of  the  grain.  The  germination  at- 
tenuates much,  and  in  some  measure  totally  destroys, 
the  viscosity  of  the  mucilage ;  and  it  does  this,  when 
not  carried  too  far,  without  depriving  the  grain  of  any 
of  its  disposition  to  ferment.  On  the  contrary,  it 
changes  the  grain  into  a  saccharine  substance,  as  may 
be  perceived  by  mashing  grains  beginning  to  germi- 
nate. The  slight  roasting  contributes. also  to  attenuate 
the  mucilaginous  fermentable  matter  of  the  grain.  When 
the  grain  is  thus  prapared,  it  is  pt  to  be  ground,  and  to 
impregnate  water  with  much  of  its  substance  without 
forming  a  glue  or  viscous  mass.  The  grain  thus  pre- 
pared is  called  malt.  This  malt  is  then  to  be  ground  ; 
and  all  its  substance,  which  is  fermentable  and  soluble 
in  water,  is  to  be  extricated  by  means  of  hot  water. 
Thisextract  or  infusion  is  sufficiently  evaporated  by  boil- 
ing, in  caldrons  5  and  some  plant  of  an  agreeable  bitter- 
yUess,  such  as  hops,  is  at  that  time  added,  to  heighten 
the  taste  of  the  beer,  and  to  render  it  capable  of  being 
longer  preserved.  Lastly,  this  liquor  is  put  into  casks, 
and  allowed  to  ferment ;  natnre  performs  the  rest  of 
the  work,  and  is  only  to  be  assisted  by  the  other  most 
favourable  circumstances  for  the  spirituous  fermentation. 
Sec  Fermentation. 
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Foreigners  have  framed  divers  cotijectnrei  to  account 
for  the  excellency  of  the  British  heer,  and  its  superio- 
rity to  that  of  other  countries,  even  of  Bremen,  Mons, 
and  Ro9toch.  It  has  heen  pretended  our  brewers 
throw  dead  dogs  flayed  into  their  wort^  and  boil  them 
till  the  flesh  is  all  consumed.  Others,  more  equitable, 
attribute  the  excellency  of  our  beer  to  the  quality  of 
our  malt  and  water,  and  the  skill  of  our  brewers  in  pre- 
paring it. 

Sour  beer  may  be  restored  divers  ways  \  as  by  salt 
made  of  the  ashes  of  barley -straw,  put  into  the  vessel 
and  stirred  \  or  by  three  or  four  handfuls  of  beech- 
a.ohes  thrown  into  the  vessel,  and  stirred  \  or,  where  the 
liquor  is  not  very  sour,  by  a  little  put  in  a  bag,  with- 
out stirring ;  chalk  calcined,  oyster-shells,  egg-shells, 
burnt  sea-shells,  crabs  eyes,  alkalized  coral,  &c.  do 
the  same,  as  they  imbibe  the  acidity,  and  unite  with 
it  into  a  sweetness.— Beer,  it  is  said,  may  be  kept  from 
turning  sour  in  summer,  by  hanging  in  the  vessel  a  bag 
containing  a  new-laid  egg,  pricked  full  of  little  pin- 
holes, some  laurel-berries,  and  a  few  barley-grains  ;  or 
by  a  new- laid  e^g  and  walnut-tree  leaves.  Glauber 
commends  his  sal  mirabile  and  fixed  nitre,  put  in  a  li- 
nen bag,  and  hung  on  the  top  of  the  cask  so  as  to  reach 
the  liquor,  not  only  for  recovering  sour  beer,  but  pre- 
serving and  strengthening  it. 

Laurel-berries,  the  skin  being  peeled  off,  will  keep 
beer  from  deadness  ;  and  beer  already  dead  may  be  re- 
stored by  impregnating  it  with  fixed  air. 

Beer  tasting  of  the  cask  may  be  freed  from  it  by  pat- 
ting a  handful  of  wheat  in  a  bag,  and  banging  it  in  the 
vessel. 

BEEROTH,  a  village  of  Judea,  situated  at  the  foot 
t>f  Mount  Gabaon,  seven  miles  from  /Elia  or  Jerusalem, 
on  the  road  to  Nicopolis  (Jerome). 

BEERSHEB  A  (Moses),  a  city  to  the  south  of  the 
tribe  of  Judab,  adjoining  to  Idumea  (Josephos).  See 
Bersabe. 

BEESTINGS,  or  Breastings,  a  term  used  by 
country-people  for  the  first  milk  taken  from  a  cow  af- 
ter calving.-— The  beestings  are  of  a  thick  consistence, 
and  yellow  colour,  seeming  impregnated  with  sulphur. . 
Dr  Morgan  imagines  them  peculiarly  fitted  and  intend- 
ed by  nature  to  cleanse  the  young  animal  from  the  re- 
'Crements  gathered  in  its  stomach  and  intestines  during 
its  long  habitation  in  utero.  The  like  quality  and  vir- 
tue he  supposes  in  women's  first  milk  after  delivery  \ 
and  hence  infers  the  necessity  of  the  mother's  suckling 
her  own  child,  rather  than  committing  it  to  a  nurse 
whose  first  milk  is  gone. 

BEET.    See  Beta,  Botany  Index. 

BEETLE.  See  Scarabaus,  Entomologt  In- 
den. 

Beetle  also  denotes  a  wooden  instrument  for  driv- 
ing piles,  &c.  It  is  likewise  called  a  stamper^  and  by 
paviors  a  rammtr. 

BEEVES,  a  general  name  for  oxen.  See  Bos, 
Mammalia  Index. 

BEFORT,  a  small  town  of  France  in  the  depart- 
ment of  Upper  Rhine.  It  was  ceded  to  France  by  the 
treaty  of  Westphalia  in  1648.  It  contains  nearly 
5000  inhabitants,  and  is  important  on  account  of  the 
great  road  by  this  place  from  Franche  Compte.  The 
.fortificatipus  were  greatly  angmented  by  Louis  XIV. 


It  is  seated  at  the  foot  of  a  mountain*     E.  Long.  6.  3.    Sefct 
N.  Lat.  47.  38.  I 

BEG,  or  Bet,  in  the  Turkish  aflWirs.     See  Bet.    Bcfiq^ 

Beg  is  more  particularly  applied  to  the  lord  of  a 
banner,  called  also  in  the  same  language  sangiak-heg. 
A  beg  has  the  command  of  a  certain  number  of  the 
Bpahis,  or  horse,  maintained  by  the  province  under  the 
denomination  of  timatnots.  All  the  begs  of  a  pro- 
vince obey  one  governor-general,  called  begler-btg^  or 
beyler'beg^  q.  d.  lord  of  lords  or  of  the  beya  of  the  pro- 
vince. 

Begs,  or  Beghs,  of  Egypt,  denote  twelve  generals, 
who  had  the  command  of  the  militia  or  standing  forces 
of  the  kingdom  \  and  were  to  secure  the  country  firom 
the  insults  of  Arabs,  as  well  as  to  protect  die  pilgrims 
in  their  annual  expeditions  to  Mecca.  They  were  for- 
merly very  rich  and  powerful ;  but  the  Turkish  Pasha 
Ali,  who  has  raised  himself  to  independence  in  Egypt 
since  the  expulsion  of  the  French,  has  annihilated  the 
power  of  this  class  of  officers. 

BEGA,  Cornelius,  painter  of  landscape,  cattle, 
and  conversations,  was  bom  at  Haerlem  in  1620,  and 
was  the  disciple  of  Adrian  Ostade.  Falling  into  a  dis- 
sipated way  of  life,  he  was  disinherited  by  his  father : 
for  which  reason  he  cast  off  his  fatber^a  name,  which 
was  Begeyn,  and  assumed  that  of  Bega :  his  early  pic- 
tures being  marked  with  the  former,  and  his  latter 
works  with  the  other.  He  had  a  fine  pencil,  and  a 
delicate  manner  of  handling  his  colours,  so  as  to  give 
them  a  look  of  neatness  and  transparence  ;  and  his  per- 
formances are  so  much  esteemed  in  the  Low  Countries, 
as  to  be  placed  among  the  works  of  the  best  artists. 
He  caught  the  plague  from  a  woman  with  whom  he  was 
deeply  enamoured  ;  and  \^  showed  so  much  sincerity 
of  affection,  that  notwithstanding  the  expostulations  ii 
all  his  friends  and  physicians,  he  would  attend  her  to 
the  last  momenta  of  her  life,  and  died  a  few  days  after, 
aged  44. 

BEGGAR,  a  person  who  begs.  See  a  general  view 
of  the  condition  and  number  of  such  persons  in  Britain, 
in  the  article  Beggar  in  the  Supplement. 

BEGHARDS.    See  Beguarbs. 

BEGLERBEG,  a  governor  of  one  of  the  principal 
governments  of  the  Turkish  empire,  and  next  in  digni- 
ty to  the  grand  vizier.  To  every  beglerbeg  the  grand 
Bignior  gives  three  ensigns  or  staves,  trimmed  with  a 
horsetail  j  to  distinguish  them  from  the  bashaws,  who 
have  but  two  \  and  from  simple  bega,  or  sangiac  begs, 
who  have  but  one. 

The  province  or  government  of  beglsrbeg  is  called 
heglerbegUk^  or  beglitrbeglik.  There  are  two  sorts  \ 
the  first  called  basilo  begkrbegKk^  which  have  a  certain 
rent  assigned  out  of  the  cities,  countries,  and  aigniories 
allotted  to  the  principality :  the  second  called  aaUmm 
beglcrbegltk^  for  maintenance  of  which  is  annexed  a  sa- 
lary or  rent,  collected  by  the  grand  signtor^a  officers 
with  the  treasure  of  the  empire.  The  beglerbegs  of 
the  first  sort  are  in  number  22»  viz.  those  of  Anatalia, 
Caramania,  Diarbekir,  Daroascna,  Aleppo,  Tripoli, 
Trebizond,  Boda,  Timiswar,  &c«  The  beglerbegs  of 
the  second  sort  are  in  number  six,  viz.  those  of  Gairo^ 
Babylon,  &c.  Five  of  the  beglerbegs  have  the  title 
of  viziers^  viz.  those  of  Anatolia,  BabyloD,  Cairo,  Bo- 
mania,  and  Boda. 
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Tbe  begWbegs  appear  with  great  state,  and  a  Urge 
retinae^  especially  in  the  camp,  being  obliged  to.  bring 
a  soldier  for  evenr  5000  aspers  of  rent  which  they  en-i 
joy.  Those  of  Romania  brought  10,000  effective  men 
into  the  field. 

Tbe  beglerbegs  are  become  almost  independent,  and 
bave  ander  their  jurisdiction  scTeral  sangiacs  or  particti<* 
fatf  governments,  and  begs,  agas,  and  other  officers  who 
obey  them. 

BEGUARDS,  or  BeghaRDS,  religious  of  the  third 
order  of  St  Francis  in  Flanders.  They  were  establish- 
ed ai  Antwerp  in  the  year  1228,  and  took  St  Begghe 
fisr  theb  pairoaess,  whence  they  had  their  name.  From 
their  first  institotion  they  employed  themselves  in  mak- 
ing linen  cloth,  each  supporting  himself  by  bis  own  la« 
boor,  and  united  only  by  the  bonds  of  charity,  with- 
out having  any  particular  rule.  But,  when  Pope  Ni- 
cholas IV.  bad  confirmed  that  of  tbe  third  order  of  St 
Francis  in  1 289,  they  embraced  it  tbe  year  following* 
They  were  greatly  favoured  by  tbe  diikes  of  Brabant, 
particularly  John  II.  and  John  III.  who  exempted 
ihem  from  all  contributions  and  taxes.  In  the  year 
1425,  they  began  to  live  in  common,  and  made  solemn 
vows  in  1467,  after  having  taken  the  habit  of  tbe  Ter- 
ciaries  (or  religious  of  the  third  ordf  r  of  St  Francis) 
of  Liege.  At  last,  in  1472,  they  1>ecame  subject  to 
tbe  general  of  the  congregation  of  Zepperen  in  the 
diocese  of  Liege,  to  which  they  were  united  by  Pope 
Sixtus  IV.  As  tbe  convent  of  Antwerp  is  since  be- 
come very  considerable,  the  name  ofBeguards  has  been 
given  to  all  the  other  religious  of  the  same  congrega- 
tion. But,  in  1650,  Pope  Innocent  X.  having  sup* 
pressed  the  general  of  the  congregation  of  Zepperen, 
all  the  convents  of  the  third  order  of  St  Francis,  in 
the  dioceses  of  Liege,  Maiines,  and  Antwerp,  were 
sobmitted  to  tbe  visitation,  jurisdict  ion,  and  correction, 
of  the  general  of  Italy,  and  erected  into  a  province, 
under  the  title  of  she  province  of  Flanders.  This  pro- 
vince has  at  present  10  or  12  convents,  the  principal 
of  which  are  those  of  Antwerp,  Brubsels,  Maestricht, 
and  Louvain. 

BEGUINES,  a  congregation  of  religious  or  nuns, 
founded  either  by  St  Begghe,  founder  likewise  of  the 
Beguards,  or  by  Lambert  le  Begoe ;  of  whom  the 
former  died  about  the  end  of  tbe  seventh  century,  the 
latter  about  the  end  of  the  1 2tb.  They  were  establish- 
ed fii<st  at  Liege,  and  afterwards  at  Neville,  in  1207  ; 
and  from  this  last  settlement  sprang  the  great  number 
of  Beguinages,  which  are  spread  over  all  Flanders,  and 
which  have  passed  from  Flanders  into  Germany.  In 
the  latter  country,  some  of  these  religious  fell  into  ex- 
travagant errors,  persuading  themselves  that  it  was  pos- 
sible, in  the  present  life,  to  arrive  at  the  highest  per- 
fection, even  tu  impeccability,  and  a  clear  view  of 
God  \  in  short,  to  so  eminent  a  degree  of  contemplation, 
that  there  was  no  necessity,  after  this,  either  to  observe 
the  fasts  of  the  church,  or  submit  to  the  direction  and 
laws  of  mortal  men.  The  council  of  Vienna  con- 
demned these  errors,  and  abolished  the  order  of  Be- 
guines  ;  permitting,  nevertlieless,  those  among  them, 
who  continued  in  the  true  faith,  to  live  in  chastity  and 
penitence,  either  with  or  without  vows.  It  is  by  favour 
of  this  latter  clause,  that  there  still  subsist  so  many 
communities  of  Beguiaes  in  Flanders  \  who,  since  the 
council  of  Vienna,  have  conducted  themselves  with  so 


much  wisdom  and  piety,  that  Pepe  John  XXII.  by  his  Begvinet 
decretal,  which  explains  that  of  bis  predecessor  made        R 
in  the  council  of  Vienna,  took  them  under  his  protec-     Bebn. 
tion  \  and  Boniface  VIII.  in  another,  exempted  them 
from  the  secular  tribunal,  and  put  them  under  the  ju- 
risdiction of  the  bishops* 

There  is  scarcely  a  town  in  the  Low  Countries,  in 
which  there  is  not  a  society  of  Begoines}  and,  not- 
withstanding the  change  of  religion  at  Amsterdam, 
there  is  a  very  flourishing  one  in  that  city.  These  so- 
cieties consist  of  several  houses  placed  together  in  one 
indosore,  with  one  or  more  diurches,  according  ta 
the  nnmber  of  Beguines.  There  is  in  every  boose  a 
prioress,  or  mistress,  without  whose  leave  they  dare 
not  stir  out.  They  make  a  sort  of  vow,  which  is  con<^ 
ceived  in  the  following  terms :  '*  I  N.  promise  to  be 
obedient  and  chaste  as  long  as  I  continue  in  this  Begui- 
nage.**  They  observe  a  three  yean  noviciate  before 
they  take  the  habit.  Tbe  rector  of  the  parish  is  supe<» 
rior  of  tbe  Beguinage  >  and  be  does  nothing  without  tbe 
advice  of  eight  Beguines.  They  were  formerly  habited 
in  different  manners  \  some  in  gray,  others  in  blue ;  but 
at  present  they  all  wear  black.  When  they  go  abroad, 
in  Amsterdam,  they  put  on  a  black  veil.  Formerly 
they  had  as  many  different  statutes  as  there  were  socie- 
ties. In  the  visitations  of  the  year  1600  and  1 601,  by 
.  the  archbishop  Matthias  Hovius,  they  were  forbidden, 
nnder  the  penalty  of  a  fine,  to  have  lapdogs»  The 
finest  Beguinage  in  Flanders  is  that  of  Maiines.  Thai' 
of  Antwerp  likewise  is  very  spacious,  and  has  two  se- 
parate churches. 

BEHEADING,  a  capital  punishment,  wherein  tbe 
head  is  severed  from  the  body  by  the  stroke  of  an  axe, 
sword,  or  other  cutting  instrument* 

Beheading  was  a  military  punishment  among  the  Ro- 
mans, known  by  tbe  name  of  decoUatio,  Among  them 
tlie  bead  was  laid  on  a  cippus  or  block,  placed  in  a  pit 
dug  for  the  purpose  ;  in  the  army,  without  the  vallum  ; 
in  the  city,  without  the  walls,  at  a  place  near  the  porta 
decvmana*  ^ivparatory  to  the  stroke,  the  criminal  was 
tied  to  a  stake,  and  whipped  with  cords.  In  the  early 
ages  the  blow  was  given  with  an  axe  \  but  in  after- 
times  with  a  sword,  which  was  thought  tbe  more  repu- 
table manner  of  dying.  Tbe  execution  was  but  clum- 
sily performed  in  the  first  limes  ;  but  afterwards  they 
grew  more  expert,  and  took  the  head  off"  clvan^  with 
one  circular  stroke. 

In  England,  beheading  is  tbe  punishment  of  nobles, 
as  it  was  formerly  in  France  \  being  reputed  not  to  de- 
rogate from  nobility,  as  hanging  does. 

In  Scotland  they  do  not  behead  with  an  axe,  as  in 
England  ^  nor  with  a  sword,  as  in  Holland  ;  but  with 
an  edged  instrument  called  the  Maiden.  With  an  in- 
strument similar  to  this,  were  the  bloody  executions 
perpetrated  in  France  during  the  late  revolution.  Tt 
was  called  guiilotine^  from  the  name  of  the  supposed  in- 
ventor, who  was  a  physician. 

BEHEMOTH,  tbe  hippopotamus  or  river-horse. 
See  HirpoPOTAMUs,  Mammalia  Index. 

BEHEN,  in  Botany.  See  Cucubalus,  Botany 
Inde«e. 

BEHMEN.     See  Boehmen. 

BEHN,  Aphara,  a  celebrated  authoress,  descend- 
ed from  a  good  family  in  the  city  of  Canterbury, .  was 
born  some  time  in  Charles   I.^s   reign,  but  in   wltat 
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Beho.  year  is  uncertain.  Her  father^s  name  was  Johnson^ 
who  through  the  interest  of  Lord  Willonghby,  to 
vrhoni  he  was  related,  being  appointed  lieutenant-ge- 
neral of  Surinam  and  36  islands^  undertook  a  journey 
to  the  West  Indies,  taking  with  him  his  whole  tamily, 
among  whom  was  our  poetess,  at  that  time  very  young. 
Mr  Johnson  died  on  the  voyage  y  but  his  family  reach- 
ing Surinam,  settled  there  for  some  yearsb  Here  it 
was  that  she  learned  the  history  of,  and  acquired  a  per- 
sonal intimacy  with,  the  American  prince  Oroonoko, 
and  his  beloved  Imoinda,  whose  adventures  she  hath 
80  pathetically  related  in  her  celebrated  novel  of  that 
name,  and  which  Mr  Southerne  afterwards  made  such 
an  admirable  use  of,  in  adopting  it  as  the  ground- 
work of  one  of  the  best«  tragedies  in  the  English  lan- 
guage. 

Oil  her  return  to  London,  she  became  the  wife  of 
one  Mr  Behn,  a  merchant,  residing  in  that  city,  but 
of  Dutch  extraction.  How  long  he  lived  after  their 
marriage  is  not  very  apparent,  probably  not  very  long  j 
for  her  wit  and  abilities  having  brought  her  into  high 
estimation  at  court,  King  Charles  II.  fixed  on  her  as  a 
proper  person  to  transact  some  affairs  of  importance 
abroad  during  the  course  of  the  Dutch  war.  To  this 
purpose  she  went  over  to  Antwerp,  where,  by  her  in- 
trigues and  gallantries,  she  so  far  crept  into  the  secrets 
of  state,  as  to  answer  the  ends  proposed  by  sending  her 
over.  Nay,  in  the  latter  end  of  1666,  by  means 
of  the  influence  she  had  over  one  Vander  Albert,  a 
Dutchman  of  eminence,  whose  heart  was  warmly  tit- 
tached  to  her,  she  wormed  out  of  him  the  design  form- 
ed by  De  Ruyter,  in  conjunction  with  the  family  of 
the  De  Wits,  of  sailing  up  the  Thames  and  burning 
the  English  ships  in  their  harbours,  which  they  after- 
wards put  in  execution  at  Rochester.  This  she  imme- 
diately communicated  to  the  English  court :  but  though 
the  event  proved  her  intelligence  to  be  well  grounded, 
yet  it  was  at  that  time  only  laughed  at )  which,  toge- 
ther probably  with  no  great  inclination  shown  to  re- 
ward her  for  the  pains  she  had  been  at,  determined  her 
to  drop  all  further  thoughts  of  political  affairs,  and  du- 
ring the  remainder  of  her  stay  at  Antwerp  to  give  her- 
self up  entirely  to  the  gaiety  and  gallantries  of  the  place. 
Vander  Albert  continued  his  addresses,  and  after  having 
made  some  unsuccessful  attempts  to  obtain  the  possession 
of  her  person  on  easier  terms  than  matrimony,  at  length 
consented  to  make  her  his  wife  ;  but  while  he  was  pre- 
paring at  Amsterdam  for  a  journey  to  England  with 
that  intent,  a  fever  carried  him  off,  and  left  her  free 
from  any  amorous  engagements.  In  her  voyage  back 
to  England,  she  was  veiy  near  being  lost,  the  vessel  she 
was  in  being  driven  on  the  coast  by  a  storm  ;  but  hap- 
pening to  founder  within  sight  of  land,  the  passengers 
were,  by  the  timely  assistance  of  boats  from  the  shore, 
all  fortunately  preserved. 

From  this  period  she  devoted  her  life  entirely  to  plea- 
sure and  the  muses.  Her  works  are  extremely  nume- 
rous, and  all  of  them  haVe  a  lively  and  amorous  turn. 
It  is  no  wonder  then  that  her  wit  shoold  have  gained 
her  the  esteem  of  Mr  Dryden,  SuUtheme,  and  other 
men  of  genius,  as  her  beauty,  of  which  in  her  younger 
part  of  life  she  possessed  a  great  share,  did  the  love 
of  those  of  gallantry.  Nor  does  she  appear  to  have 
been  any  stranger  to  the  delicate  sensations  of  that  pas* 
fivn,  as  appears  from  some  of  her  letters  to  a^^ntle* 


man,  with  whom  she  corresponded  under  the  name  of    |^ 
Lycida,    and  who   seems  not   to  have   retorned  her      | 
fkime  with  eqoal  ardour,  or  received  it  with  that  rip-  M^ikl 
tore  ber  charms  might  well  have  been  expected  to  com- 
mand. 

She  published  three  volumes  of  Miscellany  Poems ; 
two  volumes  of  Histories  and  Novels ;  translated  Fon- 
tenelle's  Plurality  of  Worlds,  and  annexed  a  Criticism 
on  it ;  and  her  plays  make  four  volumes.  In  the  dra- 
matic line,  the  turn  of  her  genius  was  chiefly  to  co- 
medy. As  to  the  character  her  plays  should  maintain 
in  the  records  of  dramatic  history,  it  will  be  diflicult  to 
determine,  since  their  faults  and  perfections  stand  ia 
strong  opposition  to  each  other.  In  all,  even  the  most 
indifferent  of  ber  pieces,  there  are  strong  marks  of  ge- 
nius and  understanding.  Her  plots  are  full  of  bosinesi 
and  ingenuity,  and  ber  dialogue  sparkles  with  the  daz- 
zling lustre  of  genuine  wit,  which  everywhere  fitters 
among  it.  But  then  she  has  been  accused,  and  that 
not  without  great  justice,  of  interlarding  ber  comedies 
with  the  most  indecent  scenes,  and  giving  an  indul- 
gence to  her  wit  in  the  most  indelicate  expressions.  To 
this  accusation  she  has  herself  made  some  reply  in  the 
Preface  to  the  Lucky  Chance ;  but  the  retorting  the 
charge  of  prudery  and  preciseness  on  ber  accusers,  is 
far  from  being  a  sufficient  exculpation  of  herself.  The 
best  and  perhaps  the  only  true  excuse  that  can  be 
made  for  it  is,  that,  as  she  wrote  for  a  livelihood,  she 
was  obliged  to  comply  with  the  corrupt  taste  of  the 
times. 

After  a  life  intermingled  with  numerous  disappoint- 
ments, she  departed  from  this  world  on  the  16th  of 
April  1689,  and  lies  interred  in  the  cloisters  of  West- 
minster Abbey. 

fiEJA«  an  ancient  town  of  Portugal,  in  the  province 
of  Alentejo.  It  is  seated  in  a  very  agreeable  and  fruit- 
ful plain,  remarkable  for  excellent  wine.  There  are 
three  gates  remaining,  which  are  of  Roman  architecture, 
and  a  great  many  Roman  antiquities  are  dn^  out  of  the 
earth.  The  town  has  a  strong  castle  for  its  defence, 
and  is  situated  in  W.  Long.  7.  20.  N.  Lat.  37.  58.  It 
was  taken  from  the  Moors  in  1162. 

BE  JAR,  a  town  of  Estremadura  in  Spain,  famous  for 
its  baths.  It  is  seated  in  a  very  agreeable  valley  sur- 
rounded with  high  mountains  whose  tops  are  always  co- 
vered with  snow.  Here  the  dukes  of  Bejar  have  a 
handsome  palace.  In  this  neighbourhood  are  forests 
filled  with  game,  and  watered  by  fine  springs }  also  a 
lake  abounding  with  excellent  fish,  particularly  tronts. 
They  pretend  that  this  lake  makes  such  a  noise  before  a 
storm,  that  it  may  be  heard  15  miles  off. 
.  BEICHLINGEN,  a  town  ofThoringia  in  Upper 
Saxony,  in  £.  Long.  11.  50.  N.  Lat.  51.  20. 

BEfLA,  a  town  of  Italy,  in  Piedmont.  £.  Long. 
7.  45.  N.  Lat.  45.  2. 

BEILSTEIN,  a  town  of  the  landgr^vate  of  Hesse  in 
Germany,  in  E.  Long.  8.  o.  N.  Lat.  50.  30. 

BEINASCHI,  GiovAKNi  Battista,  called  Ca- 
vaUer  Beinaschi^  history  painter,  was  a  Piedmontese, 
and  born  4n  1634.  He  studied  in  Rome,  under  the 
direction  of  Pietro  del  Po  \  and  some  authors  aflirm, 
that  he  was  afterwards  the  disciple,  of  Lanfranc.  It 
was  certain  that  he  was  peculiarly  fond  of  the  works 
of  Lanfranc,  and  at  last  became  so  thoroughly  ac- 
quainted with  the  style,  maaaer,    and  touch,    of  that 
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t^lii  excelknt  master,  that  many  of  die  pictinee  of  Beinas- 

I        obi  are  at  this  day  accoaated  tbe  wmrk  of  LaDfranc^s 

<1*       own  hand.     He  was  an  admirable  designer }  his  lively 

*"*^  invention  famished  him  with  a  sorprising  Tariely :  his 

thought  was  noble  j  he  was  not.  only  expeditions  but: 

dorfcct ;  and  as  a  poblic  acknowledgment  of  his  me-. 

rity  the   honour   of  knighthood  was  conferred  upon 

him. 

BEINHElMi  a  fort  of  Alsace  in  France,  seated  on 
the  river  Sur,  near  its  conflnence  with  the  Bbine,  in 
£.  Long.  8.  12.  N.  Lat.  45.  a. 

BEIRAy  a  province  of  Portugal,  bounded  on  tbe- 
west  by  the  ocean,  on  the  south  by  the  Portuguese 
Estreroadura,  on  the  south-east  by  the  Spanish  province 
of  the  same  name,  on  the  east  by  the  jirovinoe  of  Tra 
los  Montos,  and  on  the  north  by  the  river  JOouro.  It 
extends  in  length  about  34  leagues,  and  in  breadth 
abovt  30  leagues,  and  is  divided  into  six  commarcas* 
Within  this  province  lies  Lamego,  where  the  first  as« 
•embly  of  the  states  was  held  y  the  chief  episcopal  city 
of  Conimbra,  or  Coimbra,  which  is  likewise  an  uni- 
versity }  and  Viseo,  also  a  bishopric,  and  formerly  the 
capital  of  a  dukedom.  The  country  is  equallv  agree* 
able  and  fruitful,  producing,  com,  wines,  &c.  m  abun- 
dance, and  the  hills  affording  excellent  pasture  to  cattle 
and  sheep.  The  population  in  x 810  was  880,602,  and 
the  number  of  parishes  1 227. 

BEIRAM,  or  Bairam.     See  Bairam. 

BEIRALSTON,  a  town  in  Devonshire,  which  aenda 
two  members  to  parliameht. 

BEIZA,  or  Beizath,  in  Hebrew  antiquity,  a  word 
signifying  an  egg;  as  also  a  certain  measure  in  use  among 
the  Jews.  The  beiza  was  likewise  a  gold  coin,  weigh- 
ing  40  drachms,  among  the  Persians,  who  gave  out 
that  Philip  of  Macedon  owed  their  king  Darius  looo 
beizaths  or  golden  eggs,  for  tribute-money  ^  and  that 
Alexander  the  Great  refused  to  pay  them,  saying,  that 
the  bird  which  laid  these  eggs  was  flown  into  the  other 
world. 

BEKKEB,  Balthasar,  one  of  the  most  famous 
Dutch  divines,  and  author  of  the  celebrated  book,  The 
World  Bewitched,  an  ingenious  piece  against  the  vul- 
gar notion  of  spirits.  This  raised  a  terrible  clamour 
against  him.  He  was  deposed  from  the  office  of  mini- 
ster 'f  but  the  magistrates  of  Amsterdam  continued  him 
his  pen«ion.     He  died  in  1698. 

BEL,  Matthias,  was  born  in  Hungary,  and  be<< 
eame  a  Lutheran  minister  at  Presburg,  and  historiogra- 
pher to  the  emperor  Charles  Vi.  He  wrote,  among 
other  works, .  a  History  of  Hungary,  which  was  so 
much  admired,  that  the  emperor  sent  him  letters  of 
nobility  ^  and  notwithstanding  his  being  a  Lutheran, 
the  Pope,  in  1736,  sent  him  his  picture,  and  many 
large  gold  medals.  He  was  a  member  of  the  Rojal 
Society  of  London,  and  of  the  academies  of  Berlin 
and  Petersburg }  and  died  in  1749,  at  66  years  of 
age. 

Bel,  or  Be/us^  the  supreme  god  of  the  ancient 
Chaldeans  or  Babylonians.  He  was  the  founder  of 
the  Babylonian  empire ;  and  is  supposed  to  be  the  Nim- 
rod  of  Scripture,  and  the  same  as  the  Phoenician  Baal. 
This  god  had  a  temple  erected  to  him  in  the  city  of 
Babylon,  on  the  very  uppermost  range  of  the  famous 
tower  of  Babel,  or  Babylon,  wherein  were  many  sta- 
laes  of  this  deity  j  and  one,  among  the  rest,  of  massy 
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gold,  40  feet  liigli.     The  whole  fbmitnra  of  this  mag-       Bel 
nificent  temple  was  of  the  same  metal,  and  valued  at        I 
80b  talents  of  golcL^This  temple,  with  its  riches,  was  >'M— - 
in  being  till,  the  time  of  Xerxes,  who,  returning  from 
his  unfortunate  expedition  into  Greece,  demolished  it, 
and  carried  off  the  immense  wealth  which  it  contained* 
It  was  the  statue  of  this  god  which  Nebuchadnezzar,' 
being  returned  to  Babylon  after  the  end  of  the  Jewish-, 
war,  set  op  and  dedicated  in  the  plain  of  Dura  j  the 
story  of  which  is  related  at  large  in  the  third  chapter 
of  Daniel. 

Bel  and  the  Dragon^  the  historj  of  j  an  apocryphal 
and  uncanonical  book  of  Scripture.  It  was  always  re* 
jected  by  the  Jewish  church,  and  is  extant  neither  in 
the  Hebrew  nor  the  Cbaldee  language,  nor  is  there 
any  proof  that  it  ever  was  so.  St  Jerome  gives  it  no 
better  title  than  the  Fable  ofBeU  and  the  Dragon.  It 
is  however  permitted  to  be  read,  as  well  as  the  other 
apocryphal  writings,  for  instruction  and  the  improve- 
ment of  manners. 

BELAC,  a  small  town  of  France,  in  the  province 
of  the  Lyonnois,  now  the  department  of  Upper  Vienne, 
and  district  of  La  Marche.  It  contains  about  3900 
inhabitants.     E.  Long.  i.  3.  N.  Lat.  46.  8. 

BELA.Y,  on  board  a  ship,  signifies  the  same  as  fa- 
sten.—Thus  they  sav,  belay  the  sheet,  or  tack,  that  is, 
£sstei}  it  to  the  kevel,  by  winding  it  several  times  rocmd 
a  last,  &c. 

BELCASTRO,  an  episcopal  city  of  Italy  in  the  far- 
ther Calabria,  and  kingdom  of  Naples.  It  is  seated  on 
a  mountain,  in  E.  Long.  17.  15.  N.  Lat.  39.  6. 

BELCHITE,  a  town  of  Spain,  in  the  kingdom  of 
Arragon,  seated  on  the  river  Almonazir,  in  W.  Long, 
p.  30.  N.  Lat.  41.  19. 

BELCHOE,  a  town  of  Ireland,  in  the  province  of 
Ulster,  and  county  of  Fermanagh,  seated  on  Lough 
Nilly,  in  W.  Long.  6.  6.  N.  Lat.  54.  2. 

BELEM,  a  town  of  Estremadura  in  Portugal,  about 
a  mile  from  Lisbon.  It  is  seated  on  the  north  side  of 
the  river  Tajo,  and  is  designed  to  defend  the  entrance  to 
LislMin^  and  here  all  the  ships  that  sail  up  the  river  must 
bring  to.  In  this  place  they  inter  the  kings  and  queens 
of  Portugal. 

BELEMNITES,  vulgarly  called  thunder-boits  or 
thunder^stoneSf  are  composed  of  several  crusts  of  stone 
encircling  each  other,  of  a  conical  form,  and  various 
sizes:  usually  a  little  hollow,  and  somewhat  trans- 
parent, formed  of  several  strisB  radiating  from  the  axis 
to  the  surface  of  the  stone  j  and  when  burnt  or  rubbed 
against  one  another,  or  scraped  with  a  knife,  yield  an 
odour  like  rasped  horn.  Their  size  is  various,  from  a 
quarter  of  an  inch  to  eight  inches  j  and  their  colour 
and  shape  differ.  They  are  supposed  to  be  originally 
either  a  part  of  some  sea  prodnction  ^  or  a  stone  formed 
in  the  cavity  of  some  worm-shell,  which  being  of  a  ten* 
der  and  brittle  nature,  has  perished,  after  giving  its 
form  to  the  stone.  Tbey  are  very  frequently  found  in  ^ 
many  parts  of  England }  and  the  common  people  have  n 
a  notion,  that  tbey  are  always  to  be  met  with  after  a 
storm.  They  are  often  enclosed  in,  or  adhere  to,  other 
stones }  and  are  most  frequent  amongst  gravel,  or  in 
clay  'f  they  abound  in  Gloucestershire  5  and  are  found 
near  Dedington  in  Oxfordshire,  where  they  sometimes 
contain  the  silver  marcasite.   . 

BELEBIUM,  in  Ancient  Geographf^  a  prcmontory 
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of  tb  Dinmonit  or  DuBB«irii|  the  msliiiostBtitpDt. 
Now  called  the  JLanePs  End^  in  iConiwalL' 

BELESIS,  or  Nahtbros,  udMclAo  ^ayetlieto  the 
foander  of  the  Ancient  fiabjlonish  caipive,  and  in  oo»> 
junction  with  Arbaces  the  Mede  to4iav«  put  an  euA 
to  the  kingdom  of  the  Assyrtana  by  the  defeat  ^abd 
death  of  Swrdanapulns.  This  ifirst  ip^inoe  »  represented 
as  a  ccafty  and  mean-spirited  koaTc.;  and  «t  the  same 
time,  as  nothing  less  than  a  hero.  It  h  aaid,  he  waa 
hase  enough  to  circomvent  Arbacca  his  colleague  and 
friend  in  the  most  shameful  manner ;  bj  pretendiDg  a 
vow  he  had,  in  the  midst  of  the  war,  4iia)de»to  his  god 
Belus,  That  if  success  wa^  the  event  of  it,  and  the  pa- 
lace of  Sardanapalus  'was  consumed,  as  it  was,  ^he 
would  be  at  the  charge  and  trouble  of  removing  the 
ashes  that  were  left  to  Babylon  9  where  he  would  4>eap 
them  up  into  a  mount  near  die  temple  of  his  god  ;  theve 
to  stand  as  a  monument  to  M  who  should  navigate  Iha 
Euphrates,  of  the  subversion  of  the  Assyrian  empire* 
'  He,  it  seems,  had  been  privately  informed,  by  an  eu- 
nuch, of  the  immense  treasure  which  bad  been  con- 
sumed in  the  conflagration  at  Nineveh  3  and  knowing  it 
to.be  a  secret  to  Arbaces,  his  avarice  soffgested'to  hiia 
this  artifice.  Arbaces  not  only  granted  him  his  re- 
quest ;  but  appointed  him  'king  oJF  Babjlon,  with  an 
exemption  from  aU  tribute.  Belesis,  by  this  artifice, 
carried  a  prodigious  treasure  with  him  to  Babylon ; 
but  when  the  secret  was  discovered,  he  was  called  to 
an  account  for  it,  and  trped  by  the  other  chiefs  who 
had  been  assistant  in  the  war,  and  who,  upon  his  coo- 
fession  of  the  crime,  condemned  him  to  lose  his  head. 
But  Arbaces,  a  muoificent  and  generous  prince,  free- 
ly forgave  him,  left  htm  in  possession  of  the  treasure, 
and  also  in  the  independent  gavemroent  of  Babylon, 
taying,  The  good  he  had  done  ought  to  serve  as  a  veil 
to  his  crime }  and  thus  he  became  at  once  a  prince  of 
great  wealth  and  dominion. 

In  process  of  tine,  and  under  the  successor  of  Ar- 
baces, he  became  a  man  of  dress,  shew,  and  eiemiaacy, 
unworthy  of  the  kingdom  or  province  he  held.  Nany* 
bruSy  for  so  we  must  now  call  Belesis,  underatandiag  a 
certain  robust  Mede,  called  Panondfu^  held  bin  in  the 
utmost  contempt,  and  had  solicited  the  emperor  of  the 
Modes  to  divest  him  of  his  dominions,  and  to  confer 
them  upon  himself,  offered  a  very  great  reward  to  the 
man  who  should  take  Parson  das  and  bring  him  to  him* 
Parsondas  hunting  somewhere  near  Babylon  with  the 
king  of  the  Medes,  and  straggling  from  the  company, 
happened  to  fall  in  with  some  of  the  servants  of  the  Ba- 
bylonian Nanybrus',  who  had  been  tempted  with  the 
promised  reward.  They  were  purveyors  to  the  king  ^ 
and  Parsondas  being  very  thirsty,  asked  them  for  a 
draught  of  wine  j  which  they  not  only  granted,  but 
prevailed  upon  him  to  take  a  meal  with  them.  As  he 
drank  freely,  suspecting  no  treachery,  he  was  easily 
persuaded  to  pasr  that  night  in  company  with  some 
beautiful  women,  brought  on  purpose  to  detain  him* 
,  But,  while  he  was  in  a  profound  sleep,  the  servants 
of  Nanybrus  rushing  upon  him,  bound  him,  and  car- 
ried him  to  their  prince  j  who  bitterly  reproached  him 
for  endeavouring  to  estrange  his  master  the  king  of 
the  Medes  from  him,  and  by  that  means  place  him- 
self in  his  room  on  the  throae  of  Babylon.  Parson- 
das did  not  deny  the  charge  ^  but  with  great  intrepi- 
dity owned,  that  he  thoiight  hiiLself  more  worthy  of  a 
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OBomi  4iian«iiah«9  iadotent  aad  eflfamittito  pristt  as  b^ 
he  JMS.  NaiqrbiaBy  highly  ptavoked  at  the  Ubecly  he  MtmL 
toak,  -sworQ  iiy  ithe  gods  Bdlns  and  Molis,  or  rathsc 
Mylitta,  ithat  Paraandas  himself  ahoaM  in  a  ahart  tina 
becbma  <so  -  afENninalia  >as  to  rapraach  none  with  eflFeui- 
nccy.  Aoaordingly,  he  ordered  the  enoueh  wlia  Aad 
the  charge  iof  ,'his  auisic*woB«en,  to  ahavr,  paint,  axid 
dress  him  after  the  manner  of  those  women,  to  teach 
him  the  art,  and  in  abort  to  taranafonn  him  by  jiU  pos- 
sible flMaas  into  a  woohui.  His  ;Orden  were  oh^ed  ; 
and  the  manly  Parsondaa  ^qpn  azcidied  the  iiMreat  &• 
mdle  in  aingieg,  playing,  and  the  other  arta  of  allore> 
ment. 

la  the  mean  time  the  king  of  the  Medea,  lian^g  in 
^vaia  sought' aAqr  his  iavoncite  aervam,  and  in  wain  of- 
fered.gieat 'rewards  to  anch  as  ahonld  give  him  any  ia^ 
fbmataon  concemiag  iiim,  concluded  be  liad  heea  de* 
atioyad  kj  aome  mU  beast  in  the  ehaae*  At  length, 
alter  sevea  years,  the  Mede  was  ikifonned  of  his  stale 
apd  ooivlitioqi  by  an  eunuch,  who,  being  cmelly  soaw 
md  by  Naayhras^s  order,  fled,  at  the  inaCigBlioo  of 
Parspbdaa  into  Media  }  and  'there  disclosed  the  whole 
to  the  kina,  who  iamediately  despatched  an  oflicer  to 
demand  ban.  Nanybms  pretended  to  know  aothiBg 
of  ai^aoch  pofson:  npon  which  another  oflBeer  was 
aent  by  the  Mede,  with  a  peiemptery  ecder  to  sciae  on 
Nanybrus  if  he  persisted  in  the  denial,  to  hind  him  with 
his  girdle,  and  lead  him  to  immediate  eaecotion.  This 
order  had  the  deeited  effect :  the  Babylonian  owned 
what  he  had  before  denied  ;  prombing  to  comply,  wilh- 
oot  tether  delay,  with  the  king's  deaiand  i  and  in  the 
mean  time  invited  the  oflker  to  a  banquet,  at  which 
150  wonsen,  among  whom  was  Parsondas,  made  their 
appearance,  singing  and  playing  npon  varions  instm- 
ments.  But,  of  all,  Parsondas  appeared  by  far  the  most 
charming  j  insomuch,  that  Nanybrus  inquiring  of  the 
Mede  which  he  Irked  best,  immediately  pointed  at 
him.  At  this  the  Babylonian  clapt  his  hands  j  and, 
falling  into  an  immoderate  fit  of  laughter,  told  him 
who  Ae  person  was  whom  he  thus  preferred  to  all  the 
vest  I  addinff,  that  he  could  answer  what  he  liad  done 
before  the  king  of  the  Medes*  The  officer  was  no  leis 
surprised  at  anch  an  astonishing  change  than  hia  master 
was  afUrwards,  when  Parsondas  appeared  before  him* 
The  only  fiivour  Parsondas  begged  of  the  king,  for  all 
his  past  services,  was,  that  he  would  avenge  on  the  Ba» 
bylonian  the  base  and  highly  injurious  treatment  he  had 
met  with  at  his  hands.  The  Mede  marched  acc4^- 
ingly  at  his  instigation  to  Babylon  ;  and,  notwith- 
standing the  remonstrances  of  Nauybros,  urging,  that 
Parsondas  had,  without  the  least  provocation,  eadea- 
voured  to  deprive  him  both  of  his  life  and  kingdom, 
declared  that  in  ten  days  time  he  would  pass  the  sen- 
tence on  him  which  he  deserved,  for  presuming  to^att 
as  judge  in  his  own  cause,  instead  of  appealing  to  bin* 
But  ^Janybrus  having  in  the  mean  time  gained  .with  a 
large  bribe  Mitraphernes  the  Models  favourite  eunuch, 
the  king  was  by  him  prevailed  npon*  to  sentence  the 
Babylonian  only  to  a  fine  ^  which  made  Parsondas  carse 
the  roan  who  first  found  out  gold,  for  the  sake  of  which 
he  was  to  live  the  sport  and  derision  of  an  eieminats 
Babylonian. 

BELE8ME,  a  town  of  Peidie  in  France,  in  the 
department  rf  Orne,  -in  W*  Long,  o*  16.  N.  Let  48. 
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BELEZERO,  a  town  of  Riwmh  aad  cmpttal  of  a 
province  of  the  same  nume.  It  is  aitoated  on  the  south- 
east shore  of  the  White  sea,  in  £•  LoDg»  $6.  lO.  N. 
Lat.  6i.  50. 

B£LFA8T,  a  town  of  Ireland,  in  the  oonnty  of 
Antrint.  It  is  seated  at  the  bottom  of  Carricklergas 
bay,  and  is  the  chief  town  and  port  in  this  part  of  Ire^ 
}aody  as  well  for  beanty,  as  for  its  wealth,  trade,  and 
shipping.  The  cnstomboiise  dnties  for  the  year  1816 
amoanted  to  349,417].;  and  the  inhabitants,  who  are 
mostly  Soots,  and  of  the  Presbyterian  religion,  amount* 
cd  in  the  same  year  to  30,000.  W»  Long.  5.  54.  N. 
Lat.  54.  38. 

BELFRY,  BSLFREDUB^  is  used  by  militory  writers 
of  tb»  middle  age  for  a  sort  of  tower  erected  by  b»* 
siegers  to  overlook  and  command  the  place  besieged. 
Belfry  originally  denoted  a  hi^^  tower,  whereon  sent** 
■els  were  placed  to  watch  the  avenues  of  a  place,  and 
prevent  surprise- from  parties  of  the  enemies,  or  to  give 
notice  of  fires  by  ringing  a  belk  In  the  cities  of  Fiaaw 
ders,  where  there  i»  no  belfry  on  purpoee,  the  tower 
of  the  chief  church  serves  the  same  end.  The  ^word 
heffiy  is  compounded  of  the  Teutonic  Mif  tm^Jhuii 
^  peace,**  because  the  bells  were  hung  for  pieasrving 
oie  peace. 

BftLFRT  is  also  used  for  that  part  of  aateeplewbeve* 
in  the  hells  are  hung.  This  is  sometimes  called  by.  the 
middle-age  writers  emmpanik^  dncaria^  and  triitegttm. 

BULKRT  is  more  particulariy  used  for  the  timber* 
work  which  sustains  the  bells  in  a  steeple,  or  that  wood* 
en  structure  to  which  the  bells  in  cliurch-steeples  am 
fiwtened. 

BELG.£,  in  Ancient  Geogmphf^  a  people  of  Bri- 
tain»  to  the  west:  Now  Hampshire^  Wiluhiro,  and 
Somersetshire,  (Camden). 

BELGICA,  a  town  of  the  Ubii  in  Gallia  Belgica, 
midway  between  the  rivers  Rhine  andRoer  :  Now  caU 
led  Bakhuaen  (Cluveiius)  \  a  citadel  of  Juliers  (Bau^ 
drand). 

BsLQiCA  Gallia^  one  of  Caesar's  three  divisions  of 
Gaol,  contained  between  the  ocean  to  the  north,  the 
rivers  Seine  and  REame  to  tli6  west,  the  Rhine  to  the 
east,  but  on  the  South  at  dlfl^rent  times  within  differ- 
ent limits*  Augustas,  instituting  everywhere  a  new, 
partition  of  provinces,  added  the  Sequaiii  and  Helvetii^ 
who  till  then  made  a  part  of  Celtic  Gaul,  to  the  Belgic 
(PKny,.  Ptolemy).  The  gentilitioos  name  is  BeJ^tgf 
called  by  Caesar  the  bravest  of  the  Gauls^  because  un- 
tainted by  the  importation  of  luxuries.  The  epithet  is 
Beifcittus  (Virgil). 

BELGARDEN,  a  town  of  Germany,  in  East  Fo- 
merania,  in  a  circle  of  the  same  name,  and  subject  to 
Prussia.    £•  Long.  i6«  5.  N.  Lat.  54.  lo. 

BELGINUlif,  a  town  of  the  Trevirr,  in  Gallia 
Belgica:  Now  called  BMenau^  in  the  electorate  of 
Triers. 

BELGIUM,  manifestly  distinguished  from  Belgica^ 
as  a  part  from  the  whole  (^^sesar)  \  who  makes  Belgium 
the  country  of  the  Bellovaci)  Hirtius  adding,  the  Atr»- 
bates.  But  as  tfato  Ambiani  lay  between  the  Bellovaci 
and  Atrebates,^we  most  also  add  these:  and  thus  Bel- 
gium reached  to  the  sea,  beoaosa  the  Ambiani  lay  up- 
on it:  and  these  three  people  constituted  the  proper 
and  genuine  BelgSB  (all  the  test  heiag  ad«e«litious,  m 


foreigners) }  and  these  were  the  people  of  Beauvais,   Belgism 
Amiens,  and  Artois.  n 

B£LGOROI>,  a  town  of  Russia,  and  capital  of  a .  Behdor. 
province  of  the  same  name.     It  is  seated  on  the  river 
Donnets,  in  £•  Long.  18.  5.  N.  Lat.  51.  20. 

Belgorod,  a  strong  town  of  Bessarabia  in  Euro- 
pean Russia,  seated  at  the  mouth  of  the  river  Niester, 
on  the  Black  sea,  80  miles  south-east  of  Bender.  £• 
Long.  31.0.  N.  Lat.  a6.  xo. 

BELGRADE,  a  city  of  Turkey  in  Europe,  and 
capital  of  Servia,  seated  at  the  confluence  of  the  Save 
and  the  Dainube,  in  E.  Long.  20.  10.  N.  Lat.  44.  52. 
The  Danube  is  very  rapid  near  this  city,  and  its  wai- 
ters look  whitish.  Belgrade  is  built  on  a  hill,  and  was 
once  large,  strongt  Und  populous.  It  was  surrounded 
with  a  donblfe  wall,  flanked  with  a  great  number  of 
towers,  and  had  a-castle  situated  on  a  risii^  gronnd,  and 
built  with  square  stones.  The  suburbs  are  very  exten« 
sive :  and  resorted  to  by  Turkish,  Jewish,  Greek,  Hun* 
gunan,  and  Sclavonian  merchants.  The  streets  where 
the  greatest  tradcf  is  canried  on*  are  covered  with  wood, 
to  shelter  the  dealezs  from  the  sun  and  rain.  The  ri- 
vers render  it  very  convenient  for  con^merce  \  and  as 
the  Danube  falls  into  the  Bladt  sea^  the  trade  is  easily 
extended  to  distant  countries,  which  renders  it  the 
staple  town  in  these  parts ;  and  as  the  Danube  runs  qp 
to  Vienna,  they  send  goods  fipom  thence  with  a  great 
deal  of  ease.  The  Armenians- have  a  church  here,  and 
the  Jews  a  synagogue^  botl^  these  being  employed  at 
factors.  The  shops  are  but  smaU :  and  the  sellers  sit  on 
tables,  disposing  of  their  commodities  out  of  a  window, 
fur  the  buyers  never  go  on  the  inside.  The  richest 
merchandise  is  exposed  to  sale  in  two  bezeeteins  or  ba* 
zars,  Jiuilt  crosswise.  There  are  two  exchanges,  built 
with  stone,  and  supfiorted  with  pillars  not  unlike  the 
Royal  Exchange  at  London.  It  has  been  taken  hy  the 
Turks  and  Imperialists  alternately  several  times.  The 
fine  fortifications  were  demolished  in  1739;  and  the 
place  was  finally  ceded  to  the  Turks  in  1791.  It  was 
taken  by  the  Servian  insurgents  in  i8o6. 

BELGRADO,  a  town  of  Friuli,  in  the  Venetian 
territories  in  Italy.  It  stands  near  the  river  Tejamento, 
in  E.  Long.  13.  5.  N.  Lat.  46.  o. 

BELIA,  in  Ancient  Geograpkyf  a  town  of  hither 
Spain :  Now  Bekkite^  in  the  kingdom  of  Arragon. 
See  Belcbite. 

BELIAL,  ^rVd,  a  Hebrew  word  whiek  signifies  a 
wicked  worthless  roan,  one  who  is  resolved  to  endure 
no  subjection.  Thus  the  inhabitants  of  Gibeah,  who 
abused  the  Levite^s  wife  (Judses  xix.  22.),  have  the 
name  of  Belial  given  them.  Hophni  and  Phineas,  the 
high  priest  Eli^s  sons,  are  likewise  called  sons  of  Belial 
(i  Sam.  ii.  12.),  upon  account  of  the  several  crimes 
they  had  committed,  and  the  unbecoming  manner  in 
which  they  behaved'  themselves  in  the  temple  of  the 
Lord.  Sometimes  the  name  Belial  is  taken-  to  denote 
the  devil.  Thus  St  Paul  says  (Cor.  vi.  15.)  ^  What 
concord  hath  'Christ  with  Belial  V*  Whence  it  appears, 
that  in  his  time  the  Jews,  under  the  naqfle  of  BeKal, 
commonly  understood  the  devil  in  the  places  where  this 
term  occurs  in  the  Old  Testament. 

BELIDOR,  BntNARD  Foulst  de,  a  Catalontan 
engin^r  in  the  service  of  France,  and.  member  of  the 
academies  of  sciences  at  Paris  and  BetKn,  aad  of  tka . 
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Bclrdar    royal  societj  at  London  ;  a  celebrated  matbemallcian,     arinyy  wbe  ^verihnm  the 
B         and  author  of  a  number  of  military  tracts  in  which  the 
ItolKTius.  science  of  mathematics  is  applied  to  military  uses.  Died 
in  1765,  aged  70. 

BELIEF,  in  its  general  and  natural  sense,  denotes  a 
persuasion,  or  a  strong  assent  of  the  jnind  to  the  truth 
of  any  proposition.  In  which  sense,  belief  has  no  rela- 
tion tt»  any  pai'ticular  kind  of  means  or  arguments,  but 
may  be  produced  by  any  means  whatever.  Thus  we 
are  said  to  believe  our  senses,  to  believe  our  reason,  to 
believe  a  witness,  &c.  And  hence,  in  rhetoric,  all 
sorts  of  proofs,  from  whatever  topics  deduced,  are  call* 
ed  irttti^,  because  apt  to  beget  belief  or  persuasion  touch- 
ing the  matter  in  hand. 

Belief,  in  its  more  restrained  and  technical  sense, 
invented  by  the  schoolmen,  denotes  that  kind  of  assent 
which  is  grounded  only  on  the  authority  or  testimony 
af  some  person  or  persons,  asserting  or  attesting  the 
truth  of  any  matter  proposed. 

In  this  sense,  belief  stands  opposed  to  knowledge  and 
science.  We  do  not  say  we  believe  that  snow  is  white, 
or  that  the  whole  is  equal  to  its  parts  j  but  we  see  and 
know  them  to  be  so.  That  the  three  angles  of  a  tri- 
angle are  equal  to  two  right  angles,  or  that  all  motion 
is  naturally  rectilinear,  are  not  said  to  be  things  cre- 
dible, but  scientifical  y  and  the  comprehension  of  such 
truths  is  not  belief  but  science. 

But  when  a  thing  propounded  to  ua  is  neither  appa- 
rent to  our  sense,  nor  evident  to  our  understanding  } 
neither  certainly  to  be  collected  from  any  clear  and  ne* 
cessary.  connection  with  the  cause  from  which  it  pro- 
ceeds, nor  with  the  effects  which  it  naturally  produces } 
nor  is  taken  up  upon  any  real  arguments,  or  relation 
thereof  to  other  acknowledged  truths  ^  and  yet,  not- 
withstanding, appears  as  true,  not  by  manifestation, 
but  by  an  attestation  of  the  truth,  and  moves  us  to  as* 
sent,  not  of  itself,  but  in  virtue  of  a  testimony  given  to 
it-— this  is  said  to  be  properly  credible  j  and  an  assent 
to  this  is  the  proper  notion  of  belief  or  faith. 

BELIEVERS,  an  appellation  given  toward  the  close 
of  the  first  century  to  those  Christians  who  had  been  ad- 
mitted into  the  church  by  baptism,  and  instructed  in  all 
the  mysteries  of  religion.  They  had  also  access  to  all 
Hie  parts  of  divine  worship,  and  were  authorized  to  vote 
in  the  ecclesiastical  assemblies.  They  were  thus  called 
in  contradistinction  to  the  catechumens,  who  had  not 
been  baptized,  and  were  debarred  from  these  privi- 
leges. 

BELIO,  in  Ancient  Geography^  a  river  of  Lusita- 
nia,  called  otherwise  LinuEus^  Limeas^  Limias^  and  Le^ 
tAe^  or  the  rtver  of  oblivion  ;  the  boundary  of  the  expe- 
dition of  Decimus  Brutus.  The  soldiers  out  of  super- 
stition refusing  to  cross,  he  snatched  an  ensign  «ut  of 
the  hands  of  the  bearer,*  and  passed  over,  by  which  his 
army  was  encouraged  to  follow  (Livy).  He  was  the 
first  Roman  who  ever  proceeded  so  far,  and  ventured 
to  cross.  The  reason  of  tlie  appellation,  according  to 
Strabo  it,  that  in  a  military  expedition  a  seditiou  arising 
between  the  Celtici  and  TurduH,  after  crossing  that  ri« 
ver,  in  which  the  geiieral  was  slain,  they  remained  dis- 
persed there  y  and  from  this  circumstance  it  came  to 
be  called  the  river  ^  Lethe ^  or  obUvum,  Now  called 
ik/  Lima^  in  Portugal,  running  westward  into  the  At* 
katicy  to  the  south  of  the  Minho. 

B£LISARIUS,  general  of  the  emperor  Jostifiiaii^i 
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Persians  la  the  east,  the 
Vandals  in  Africa,  and  the  Goths  in  Italy.  See  RoMXr 
But.  after  all  his  great  exploits,  he  was  falsely  accused 
of  a  conspiracy  against  the  emperor*  The  real  conspi* 
rators  had  been  detected  and  seized,  with  daggers  hid- 
den under  their  gaiments.  One  of  them  died  by  his 
own  band,  and  the  other  was  dragged  from  the  sanc- 
tuary. Pressed  by  remorse,  or  tempted  by  the  hopes 
of  safety,  be  accused  two  officers  of  the  iioosehold  of 
Belisarius ;  and  torture  forced  them  to  declare  thai 
they  had  acted  according  to  the  secret  instructions  of 
their  patron.  Posterity  will  not  hastily  believe,  that  a 
hero  who  in  the  vigour  of  life  had  disdained  the  fairest 
offers  of  ambition  and  revenge,  should  stoop  to  the 
murder  of  bis  prince,  whom  he  could  not  long  expect 
to  survive.  His  followers  were  impatient  to  fly  ;  but 
flight  must  have  been  supported  by  rebellion,  and  be 
had  lived  enough  for.  nature  and  for  glory.  Beiisarios 
appeared  before  the  council  with  less  fear  than  indig- 
nation :  after  40  years  service,  the  emperor  had  pre- 
judged  his  guilty  and  injustice  was  sanctified  by  the 
presence  and  authority  of  the  patriarch.  The  hh  of 
Belisarius  was  graeiously  spared  :  but  his  fortunes  were 
sequestered  ;  and,  from  December  to  July,  he  was 
guarded  as  a  prisoner  in  his  own  palace.  At  lenfftb 
hia  innocence  was  acknowledged  ^  bis  freedom  and  ho- 
nours were  restored  j  and  death,  which  might  be  ha- 
stened by  resentment  and  grief,  removed  him  from  the 
world  about  eight  months  after  bis  deliverance.  That 
he  was  deprived  of  his  eyes,  and  reduced  by  envy  to 
beg  his  bread,  ^  Give  a  penny  to  Belisarius  the  gene- 
ral !''  is  a  fiction  of  later  times  j  which  has  obtained 
eredit,  or  rather  favour,  as  a  strange  example  of  the 
vicissitudes  of  fortune.— The  source  of  this  idle  fable 
may  be  derived  from  a  miscellaneous  work  of  the  I2tb 
century,  the  Chiliads  of  John  Txetzes,  a  monk.  He 
relates  the  blindness  and  beggary  of  Belisanus  in  ten 
vulgar  or  political  verses  (Chiliad  iii.  N^  88.  339--*34& 
in  Corp.  Poet.  Grace,  torn.  ii.  p.  3*1 1*)- 

Thi^  moral  or  romantic  tale  was  imported  into  Italy 
with  the  language  and  manuscripts  of  Greece  ;  repeat- 
ed before  the  end  of  the  1 5th  century  by^  Crinitos,  Pdd- 
tanus,  and  Volaterranus ;  attacked  by  Alciat  for  tbe  ho- 
nour of  the  law,  and  defended  by  Baronins  (A.  D.  561, 
N^  2,  &c.)  for  the  honour  of  the  church.  Yet  Tzetzes 
himself  had  read  in  other  chronicles,  that  Belisarius  did 
not  lose  his  sight,  and  that  he  recovered  his  fame  end 
fortunes.— The  statue  in  the  Villa  Borgbese  at  Rome, 
in  a  sitting  posture,  with  an  open  hand,  which  is  vulgar- 
ly given  to  Belisarius,  may  be  ascribed  with  more  pro- 
priety to  Augustus  in  the  act  of  propitiating  Nemesis 
{Winckleman^  Hist,  dePArL  tom.  iii.  p.  266.)-  **  £< 
noctumo  visu  etiam  stipem,  quotannis,  die  certo,  emen- 
dicabat  2l  populo,  cavam  manum  asses  porrigentibus  pre- 
bens.*'     (^Seuton^  in  Aug.  c.  9i0« 

BELL,  a  well  known  machine,  ranked  by  musicians 
among  the  musical  instruments  of  percussion. 

The  constituent  parts  of  a  bell  are  the  body  or  bar' 
relj  the  clapper  on  the  inside,  and  the  ear  or  cannon  by 
which  it  hangs  to  A  large  beam  of  wood.  The  matter  of 
irhich  it  is  usually  made  is  a.  composition  called  beO^ 
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meiaL  Tht  thickness  of  a  beira  edge  is  psnally  tV 
of  the  diameter,  and  its  height^  12  times  its  tbicknessw 
The  beU-fooflders  have  a  diKpasofi,  or  bell-scale,  where- 
with they  measure  the  size,  tbtckoess,  weight,  and  tone, 
of  their  bells.  For  the  method  of  casting  bells,  see 
FouVDCRT. 

The  sound  of  a  bell  is  conjectured  to  consist  in  a  vi- 
hnitory  motion  of  its  parts,  much  like  'that  of  a  mU" 
aical  chord.  The  stroke  of  the  clapper  must  necessarily 
change  the  figure  of  the  bell,  and  of  a  round  make  it 
oval :  but  the  metal  having  a  great  degree  of  elastici* 
ty,  that  part  will  return  back  again  which  the  stroke 
drove  farthest  oflF  from  the  centre,  and  that  even  some 
small  matter  nearer  the  centre  than  before  ^  so  that  the 
two  parts  which  before  were  extremes  of  the  longest 
diameter,  do  then  become  those  of  the  shortest;  and 
thus  the  external  surface  of  the  bell  undergoes  alternate 
changes  of  figure,  and  by  that  means  gives  that  tre< 
molous  motion  to  the  air  in  which  the  sound  consistp. 
M.  Ferrault  maintains,  that  the  sound  of  tlie  same  bell 
or  chord  is  a  compound  of  the  sounds  of  the  several 
parts  thereof^  so  that  where  the  patts  are  homogene- 
oos,  and  the  dimensions  of  the  figure  uniform,  there  is 
sach  a  perfect  mixture  of  all  these  sounds  as  constitutes 
one  uniform,  smooth,  even  sound ;  and  the  contrary  cir« 
cnmstaaces  produce  harshness.  This  he  proves  from  the 
bells  differing  in  tone  according  to  the  part  you  strike  ; 
•nd  jet  strike  it  anywhere,  there  is  a  motion  of  all  the 
parts.  He  therefore  considers  bells  as  a  compound  of 
no  infinite  number  of  rings,  which  according  to  their 
diflferent  dimensions  have  different  tones,  as  chords  of 
different  lengths  have ;  and  when  struck,  the  vibrations 
of  the  parts  immediately  struck  determine  the  tone,  be- 
ing supported  by  a  sufficient  number  of  consonant  tones 
in  the  other  parts. 

Bells  are  observed  to  be  heard  farther  placed  en  plains 
than  on  hills ;  and  still  farther  in  valleys  than  on  plains : 
the  reason  of  which  will  not  be  difficult  to  assign,  if  it 
be  considered  that  the  higher  the  sonorous  body  is,  the 
rarer  is  its  medium :  consequently,  the  less  impulse  it 
Kceives,  and  the  less  proper  vehicle  it  is  to  convey  it 
to  a  distance. 

M.  Beaumur,  in  the  Memoirs  of  the  Paris  Academy, 
fans  the  following  observations  relating  to  .the  »hape 
most  proper  for  bells,  to  give  them  the  loudest  and  clear- 
est sound.  He  observes,  *'  that  as  pots  and  other  ves- 
sels more  immediately  necessary  to  the  service  of  life 
were  doubtless  made  before  bells,  it  probably  happened, 
that  the  observing  these  vessels  to  have  a  sound  when 
struck,  gave  occasion  to  making  bells,  intended  only 
for  sound,  in  that  form  ;  but  that  it  does  not  appear 
that  this  is  the  most  eligible  figure  ;  for  lead,  a  metal 
which  is  in  its  common  state  not  at  all  sonorous,  yet 
becomes  greatly  so  on  its  being  cast  into  a  particular 
form,  and  that  very  diffierent  from  the  common  shape 
of  bells.  In  melting  lead  for  the  common  occasions  of 
casting  in  small  quantities,  it  is  usually  done  in  an  iron 
ladle :  and  as  the  whole  is  seldom  poured  out,  the  re- 
mainder which  falls  to  the  bottom  of  the  ladle,  cools 
into  a  mass  of  the  shape  of  that  bottom.  This  is  con- 
sequently a  segment  of  a  sphere,  thickest  in  the  middle, 
•ad  thinner  towards  the  edges ;  nor  is  the  ladle  any  ne- 
cessary part  of  the  operation,  since  if  a  mass  of  lead  be 
cast  io  that  form  in  a  mould  of  earth  or  sand,  in  any 
of  these  pises  it  is  found  to, be  ver]r  sonorons*.   Now  if 


this  shape  alone  can  give  sound  to  a  metal  which  in 
other  forms  is  perfectly  mote,  how  much  more  mufit  it 
necessarily  give  it  to  other  metals  naturally  ranorou? 
in  whatever  form  ?  It  should  seem,  that  bells  would 
much  better  perform  their  office  in  this  than  in  any 
other  form :  and  that  it  must  particularly  be  a  thing 
of  great  advantage  to  the  small  bells  of  common 
house-clocks,  which  are  required  to  have  a  shrill  note, 
and  yet  are  not  allowed  any  great  size.^^  He  adds, 
**  that  had  our  forefathers  had  opportunities  of  being 
acquainted  with  the  sound  of  metals  in  this  shape,  we 
should  probably  have  had  all  our  bells  at  present  of  this 
form.'^ 

The  use  of  bells  is  very  ancient,  as  well  as  exten« 
sive.  We  find  them  among  Jews,  Greeks,  Romans, 
Christians,  and  Heathens,  variously  applied  }  as  on 
the  necks  of  men,  beasts,  birds,  horses,  sheep:  bot 
chiefly  hung  in  buildings,  either  religious,  as  in 
churches,  temples,  and  monasteries }  or  civil,  as  in 
houses,  markets,  baths  ^  or  military,  as  in'  camps  and 
frontier  towns* 

Among  the  Jews  it  was  ordained,  that  the  lower 
part  of  the  blue  tonic  which  the  high  priest  wore 
when  he  performed  religious  ceremonies,  should  be 
adorned  with  pomegranates  and  gold  bells,  intermixed 
equally  and  at  equal  distances.  As  to  the  number  of 
the  bells  worn  by  the  high  priest,  the  Scriptures  are  si- 
lent }  and  authors  are  not  very  well  agreed  :  but  the  sa- 
cred historian  has  let  ns  into  the  use  and  intent  of  them 
in  these  words  (£xod.  xxviii.  33— *350f  ^'  And  it  shall 
be  upon  Aaron  to  minister,  and  his  sound  shall  be 
heard  when  he  goeth  into  the  holy  place  before  the 
Lord,  and  when  he  cometh  out,  that  he  die  not.^' 
The  kings  of  Persia  are  said  to  have  the  hem  of  their 
robes  adorned  like  the  Jewish  high-priests  with  pome- 
granates and  gold  bells.  It  was  in  the  opinion  of 
Calmet,  with  a  design  of  giving  notice  that  the  high- 
priest  was  passing  by,  that  he  wore  little  bells  on  the 
hem  of  his  robe  ;  or  rather  it  was  as  it  were  a  kind  of 
public  notice  that  he  was  going  to  the  sanctuary :  for, 
as  in  the  king  of  Persia's  court,  no  one  was  suffiered 
to  enter  the  apartments  without  giving  notice  thereof 
by  the  sound  of  something}  so  the  high-priest,  out  of 
respect  to  the  divine  presence  residing  in  the  holy  of 
belies,  did,  by  the  sound  of  little  bells,  fastened  to  the 
bottom  of  his  robe,  desire,  as  it  were,  permission  to  en- 
ter, that  tlie  sound  of  the  bells  might  be  heard,  and  he 
not  be  punished  with  death  for  an  unmannerly  intru- 
sion. The  fi|i[ure  ot  these  bells  is  not  known  to  us.. 
The  prophet  Zachariah  (xiv.  ao.)  speaks  of  bells  hung 
to  war  horses.  **  In  that  day  (says  the  prophet)  there 
shall  be  upon  the  bells  of  horses.  Holiness  unto  the 
Lord." 

Among   the   Greeks,   those   who  went  the  nightly 
rounds  in  camps  or  garrisons,  carried  with  them  a- 
little  bell,  which  they  rung  at  each  centry  box  to  see 
that  the  soldiers  on   watch  were  awake.     A  codono- 
phoroos  or  bellman  also  walked  in  funeral  processions, 
at  a  distance  before  the  corpse,  not  only  to  keep  off*  the . 
crowd,  but  to  advertise  ihejlamen  dialis  to  keep  out  of' 
the  way,  for  fear  of  being  polluted  by  tlie  sight,  or  by . 
the  funerary  music.  The  priest  of  Proserpine  at  Athens,, 
called  hiavphantus^  rung  a  bell  to  call  the  people  to  sa- 
crifice. 

There  were  also  bells  in.the  houses  of  great  men,  tot 
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Belt     call  up  the  setranU  in  a  roorniiig.  Zomtrasaaaqres  in^ 
^      i        that  bells  were  hang  with  whips  on  the  triiiniphal  cha- 
riots of  their  Ttctortoos  generals,  to  pat  them  io  mind 
thttthey  were  still  liable  to  puUie  jastice. 

Bells  were  put  on  the  necks  of  criminals  going  te 
^executionf  that  persons  might  be  waraed  by  the  noise 
to  get  out  of  the  way  of  so  -ill  an  omen  as  the  sight 
of  the  hangman  or  the  condemned  criminal,  who  was 
deveted  and  just  going  to  be  sacvifi^  ta  the  dtf 
manes. 

For  bells  on  the  necks  of  bmtes, depress  mentio*  it 
made  of  them  in  Phssdras,— *^/iie  cervwe  emiaefu,  Ckh 
rumque  coUoj avians  tinhnnahulufiu  Taking  these  bells 
away  was  constnied  by  the  civil  law,  theft  \  and  if  the 
beast  was  lost  by  this  means,  the  persnn'wfco  took  away 
the  bells  was  to  nmke  satislaotion* 
^Hittory  of  As  ^  the  origin  6(  churcMMsy  ^Sb  Whittaker*; 
Mancheu  observes^  That  bells  being  used,  among  other  purposesi 
by- the  Romans  to  signify  the  times  ef  bathings  were 
natuipaliy  applied  by  the  Chrisiians  ef,  Italy  to  denote 
the  hears  of  devotion,  and  summon  the  people  to 
chorch.  Tiie' first  application  of  them  to  this  purpose 
is,  by  Folytlore  Virgil  and  dCbers,  ascribed  to  Pan* 
Hnus  bishop  of  Nola,  a  city  ef  Campania,  about  the 
year  400.  Hence,  it  is  said,  the  names  nola  and  cam* 
panm  were  given  them;  the  one  referring  to*  the  city, 
the  other  to  the  country.  Though  others  say  they  took 
the  latter  of  these  names,  not  from  their  being  invented 
in  Campania,  but  because  it  was  here  the*  manner  of 
banging  and  balancing  them,  now  in  use,  was  first 
practised ;  at  least  they  were  bung  on  the  model  of 
a  sort  of  balance  invented  or  nsed  in  Campania ;  for 
in  Latin  writers  we  find  campana  siatera^  for  a  steeU 
7ard :  and  in  the  Greek  m^mmmJJm,  and  ponderare^ 
**  to> weigh*'*  In  Britain,  bells  wem  applied  to  churelH 
purposes,  before  the  conclusion  of  the  seventh  ceotonri 
in  the  monastic  societies  of  Northombriai  and  as'early 
as  tho'  sixth  even  ia  those  ^ef  Caledonia*  And  they 
weve  therefore  used  from  the  first  erection  of  parisb- 
chorches  among  nsw  Those  of  France  and  England 
appear  to  have  been  furnished  with  several  bells.  In 
the  time  of  Clothair  II.  king  of  France,  and  in  the 
year  610,  the  army  of  that  king  was  frighted  from  the* 
siege  of  the  city  of  Sens,  by  ringing  the  bells  of  St 
Stephen's  church^  The  second  exoerpCioo  of  Egbert, 
about  the  year  750,  which  is  adopted  4a  a  French  ca- 
pitulary of  801,  commands  every  priest,  at  the  proper 
hours,  to  sound 'the  bells  of  bis  chordh,  and  then  to 
go  through  the  sacred  offices  to  God.  And  the  conn- 
cil  of  Enham,  in  loii,  requires  1^  the  nralots  for,  sins 
to  be  expended  in  the  reparation  of  the  church,  cloth- 
ing,  and  feeding  the  minister  of  God,  and  the  purchase 
of  church-vestments,  church-books,  and  church-bells. 
These  were  semetinies  composed  of  iron  in  France;  and 
in  England,  as  formerly  at  Rome,  were  frequently  made 
of  brass.  And  a»  early  as  the  ninth  century,  there  were 
Toany  cast  of  a  largo  size  and  deep  note* 

Ingolphos  mentions,  that  Turketnlus,  abbot  of  Croy- 
land,  who  died  ahent  the  year  870,  gave  a  great  bell 
to  the  chorch  of  that  abbey,^  which  he  named  Gtfl)4- 
iac  ;  and  afterwards  six  others,  vix.  two  which  he  call- 
ed Barthohm/iM  and  Btttelin^  two  called  TurktUU 
9Xi^Taiwv9^  and  two  named  Pegaw^  Sega^  all  which 
rang  together  ; '  the  same  author  says,  Non  erat  tame 
ttmta  coimnaatia  cmnpimmnn  intoUhJbig^'  Ifot 
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long  after,  Kiosens  archbislkop  of  York  gxTo  tm  ba 
great  bells  to  the  church  of  St  John  at  Beveriy,  and 
at  the  same  time  provided  that  other  churches  io  hit 
diocese  should  be  furnished  with  bells.  Mention  is 
made  by  St  Aldbem^  and  William  of  Malmesboiy,  of 
bells  given  by  St  Donstan  to  the  chorchea  in  the  west* 
The  number  of  bells  in  every  church  gave  occasion  to 
the  Cttrioos  and  singular  piece  of  architectnte  in  the 
campanile  or  belUtower  j  an  addition,  wbicb  is  mors 
susceptible  of  the  grander  beauties  of  architecture  than 
any  Mhev  part  of  the  edifice,  and  Is  eeaerally  there- 
fore the  principle  or  rudcmenta  of  it.     It  waa  the  con- 


stant appendage  to  every  parish-church  of  the  Sazonsy 
and  is  aotoally  mentioned  as  snch  in  the  iawa  of  Athel^ 
atan» 

The  Greek  Christians-  are-nsmilly  said  fee*  have  been 
vnacquainted  with  bells  till  the  ninth  centnir,  when 
their  eonstnration  was  first  taught  them  by  » Venetian. 
Indeed,  it  is  not  tj-ae  that  the  use  of  bells  was  entirely 
nnknowiria  the  ai(cient  eastera  churches,  and  that  they 
called  the  people  to  choreh,  as  at  present,  with  vreedcii 
mallets.  Leo  Allatins,  in  his  dissertations  on  the  Greek 
temples,  proves  the  contrary  from  several  aacieiit  wri- 
ters»  It  is  his  opinion,  that  bells  first  b^an  to  be  dis* 
used  among  them  after  the  taking  of  Cooetantiaople 
by  the  Tnrks^  who,  it  seems,  prohibited  them  lest 
their  sound  should  disturb  the  repose  of  eools,  whieh^ 
according  to  them,  wander  in  the  air.  He  adds  thai 
they  still  retain  the  use  of  bells  in  places  remote  from 
the  intercourse  ef  the  TVrks  ^  particnlarly^  ^rery  anciettt 
ones  in  Mount  Athos»  F.  Simon  thinks  the  Ttarks 
prohibited  the  Christians  the  use  of  beHs  rather  ont  of 
political  than  religious  reasons  ^  inasmuch  aa  the  ring- 
ing of  bells  might  serve  as  a  signal  for  the  execntion  ef 
revolts,  &C. 

In  the  ancient  nflRiasteries  we  find  six  kinds  of  belb 
ennmerated  by  Dnrandos,  tiz.  Sqmtta^  rung  in  the 
refectory}  cymhidum^  itt  the  cloister ^  noU^  in  the  choir} 
nohUa  or  dt^^^  in  the  clock  \  campana^  in  the  stjseple} 
and  signum  io  the  tower.  Belethus  has  nonob  the  same } 
only  that  for  squUla^  be  puts  HnHnntdmhun^  and  plaoee 
the  campana  in  the  tower,  and  campaneUa  in  the  cloister. 
Others  place  the  Hntmnabulmm  or  tiniohimf  iaihe  refec- 
tory or  dormitory  ;  and  add  another  bell'  etdled  corr»- 
gmncuhf  tnng  at  the  time  of  giving  discipline,  to  call 
the  monks  to  Se  flogged.  Hie  cynAaktm  is  sometimes* 
also  fkid4d:H^e  been  rong  in  the  cloisler,  to  call  the 
monks  to  meat. 

In  the  funeral  monuments  of  Weever,  are  the  follow* 
ing  particulars  relating  to  bells.  **  Bells  had  fitaqoently 
these  inscriptions  on  them : 

*'  Funera  plango^  Fu(guraJrango^  Sahtata  pangOf 
**  Excito  lentoif  Diss^  ventos^  Paco  eruenUa. 


^  In  the  little  sanctuary  at  Westminster,  Eang  Ed- 
ward III*  erected  a  clochier,  and  placed  therein  three 
bells  for  the  ose  of  St  Stephen's  chapel :  about  the  big- 
gest of  them  were  cast  in  the  metal  these  wocde; 

*'  King  Edward  made  mee  thirtie  thousand  weight  and 

three. 
V  Take  me  down  and  wey  mee,  and  ,mose  yon  shall 

fynd  mee. 

«<  But  these  bells  being  to  be  taken  down  in  the  reign  of 
Jting  Heniy  YIIL  oao  wfitos  noderMatii  with  a  code : 

.  «Bat 
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**  Bat  Hanry  the  eight 

«<:  Will  bett  me  of  my  weight*"*    lUd.  492. 

This  last  distich  allades  to  a  fact  mentioned  by  Stow 
in  bis  purvey  of  London,  ward  of  Farringdon  Within  ^ 
to  wit,  that  near  to  St  PauPs  school  stood  a  clochier,  in 
which  were  four  Wis  called  Jesus* s  beUs^  the  greatest  in 
ftll  England,  against  which  Sir  Miles  Partridge  staked 
a  hundred  pounds,  and  won  them -of  King  Henry  VIIL 
at  a  caU  of  dice.  ^Nevertheless  it  appears  that  abroad 
there  are  bells  of  greatsr  magnitude.  In  the  steeple  of 
the  ffreat  church  at  Boao  in  Normandy  is  a  hell  with 
this  inscription^ 

Je  suu  George  d^Amboit^ 
Qui  trenie  mngtte  miOe  pou* 
Mm9  kit  fart  me  fesera^ 
T$fmU€  sim  Mie  me  ^rcuwra. 


I  am  George  of  Ambois^ 

Thirty-£ve  thousand  in  pois  : 

But  he  that  shall  weigh  me. 

Thirty-six  thousand  shall  find  me.  Ibid. 

And  it  i«  m  oomsMn  tradition  that  the  bells  of  Ki»g*« 
e«Uege  chapeli  in  the  university  of  Cambridge,  were 
t^ken  b?  Henry  Y.  from  eome  oburoh  in  Franoe,  after 
the  bttttie  ef  A|piiiooiirt«  They  were  taken  down  seme 
jreara  «go,  and  said  to  Phelps  the  beU-feoader  in  White- 
diapel,  wIm  OMlfeei  them  dowa* 

T&e  usee  of  bells  were  summed  vp  ia  the  foiiowmg 
distich,  as  well  as  that  first  above-meatioDed : 

Laudio  JDbfMs  vermm^  fUhem  twoo,  cfu^ugfi  tkmm^ 
U^tutoe  phn^  pekemfiiga^fiski  deeorm. 

Matthew  Paris  observes,  than  anciently  tha  use  af 
belb  waa  prcAibked  in  time  of  monming  ^  though  at 
preaeat  they  make  one  af  the  principal  ceremonies  of 
BMHuroiog*     Mabilion  adds,  that  it  was  an  aacient  ca* 
item  to  ring  the  bells  for  persons  about  to  expire,  to 
advertise  Ibe  people  to  pray  for  them  $  wheace  our  pas- 
stag  bells.     The  passing  belJ,  indeed,  was  aaoiently 
rang  £sr  two  parposea  ;  one,  to  bespeak  the  prayers  of 
ail  good  Christians  for  a  soul  just  departing :  the  other, 
to  drive  away  the  evil  spirits  who  stood  at  the  bed's 
feet,  and  ahoat  tbe  faoase,  ready  to  seize  their  prey, 
ar  at  least  to  molest  and  terrify  the  seal  ia  its  passage : 
bat  by  the  ringing  of  that  bell  (for  Duraadns  informs 
us,  evil  spirits  are  much  afraid  of  beUs),  tliey  were 
kept  aloof  >  and  the  soul,  like  a  bunted  hare,  rained 
the  start,  or  had  what  is  by  sportsmen  called  lauf^ 
Ucaee,  perhaps,  exclusive  of  the  additional  labour, 
waa  occasioned  the  high  price  demanded  for  tolliag  the 
greatest  bell  of  the  church  \  fbr  that  being  louder, 
the  evil  spirits  must  go  farther  off  to  be  clMr  of  its 
souad,  by  which  the  poor  soul  got  so  much  moM  the 
start  of  thtm :   besides,  being  heard  farther  off,  it, 
would  likewise  procure  the  dying  man  a  greater  num« 
ber  of  prayers.     This  dislike  of  spirits  to  belki  is  men* 
tioaed  in  the  Golden  Legend,  by  W.  de  Worde.     **  It 
IS  said,  the  evil  spirytes  that  bea  in  the  regyon  of 
thayre,  double  moche  when  they  here  the  belles  ran* 
gen :  and  this  is  the  cause  why  the  belles  ben  rongen 
when  it  thondreth,  and  whan  grcte  tempeste  and  out^ 
rages  of  wether  happen,  to  the  ende  that  the  feindo 
imd  wycked  spirytes  sh<rfd  ba  abashed  and  flee,  and 
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cease  of  the  movynga  af  tempeste.**  £dbioeaa  ob- 
serves, that  the  custom  of  ringing  bells  at  tbe  ap- 
proach of  thonder,  is  of  some  aatiquity  \  botthat  the 
design  was  not  so  much  to  shake  the  air,  and  so  dis- 
sipate the  thunder,  as  to  call  the  people  to  eborcb  to 
pray  that  the  parish  might  be  preserved  from  that  ter- 
rible Bieteor. 

in  the  times  ef  Pepety,^  bells  were  baptized  and 
aaoinled  olm  chrumaHs :  tliey  were  exorcised,  and  bles- 
sed by  the  bishop ;  from  a  belief,  that,  when  these  oera^ 
monies  were  performed,  they  had  power  to  drive  the 
devil  out  of  the  air,  to  oalm  tempests,  toextingulsh  fire,  . 
and  to  recreate  even  the  dead.     The  ritual  for  these 
ceremonies  is  oontaiaed  in  the  Roman  pontifical}  and 
it  was  oBoal  in  their  baptism  to  give  to  bells  the  name 
of  some  saint,    in  Cbaaney  *s  History  of  HertfordBhire,  ^ 
paffe  383,  is  a  relatioa  of  the  baptism  of  a  set  of  beHs- 
in  Italy  with  great  ceremoay,  a  short  time  before  the 
writing  that  Ixlok.     The  beHs  of  tbe  parish  church  of 
Winniagton  in  Bedfordshire  had  their  names  cast  abeat: 
the  verge  of  every  one  ia  particular,  with  these  rhym>* 
iag  hexameters. 
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Nomina  Campame  iae  ntdita  eunt  ^uoque  noHtis^ . 
I.  Hoc  signum  Petri puisaktr  nomine  ChrinL 
a.  Nomem  Mamialene  eampana  wnai  melode*  * 
3.  Sit  nomen  A^omimi  benedieimm  semper  in  ewm. . 
4*  if  aM0  Rt^haelie  eonat  mtribus  Jmrnanuelism 
5.  Sttm  Rosa  puisata  msmdipte  Maria  tjocata, 

Weav*  Fun*  laa, . 

By  aa  old  chaxtabuy,once  ia  the  possessio»of  Weev«r> 
the  antiquary,  it  appears  that  the  betis  of  tbe  priory  of 
Little  Dunmow  in  Essex  were,  anno  ^501,  l»w  edit, 
and  baptized  by  the  following  names :     j 

Prima  in  honore  Sancti  MichaeUi  AimhongelL . 
Secunda  in  honore  S»  JoAannis  EvangeUstu 
Tertia  in  honore  ft  Johannis  Bemiisti, 
Quarto  in  honore  Assumpiionis  oeatm  Mkriie* 
Quinta  in  honors  sanctofTrinitatiSf  et  omnium  sane-"- 
torum.  lb.  633. . 

The  bells  af  Osacy  abbey  near  Oxford  were  ywf^ 
iamoas  \  their  sevemi  names  were  Douce,  Clement, . 
Austin,  Hautecter  [potias  HautcleriJ,  Gabriel,. and 
John. 

Nankin  ia  China  was  aacicBtly  famous  for  the 
largeness,  of  its  bells;    hot  tbeir   enormous  weight 
brought  down  the  tewer,  the  whole  batlding  fell  to  min, . 
and  the  bells  have  ever  since  lain  on  the  ground.    One 
of  these  bells  ia  near  xa  English  feet  high,  the  diame- 
ter seven  and  a  half,  and  its  circumference  23  ;  its  fi« 
Sure  almost  cylindrio,  except  for  a  swelling  in  the  mid-  - 
le ;  aad  thtf  thickness  of  the  metal  about  the  edges 
seven  inches*    From  the  dimensions  of  this  bell,  its 
weight  is  computed  at  50,000  pounds,  which  is  more 
than  doable  the  weight  of  that  of  Erfort,  said  hy  Fa- 
ther Kircher  to  be  the  greatest  bell  'in.  tbe  worid.  . 
These  bells  were  cast  by  the  first  emperor  of  the  pre- 
ceding d3pnasty,  about  300  years  age.    They  have  each 
their  name  \  the  hanger  {tchom%  the  eater  {the^y  the 
sleeper  {choui\  the  will  (jS).    Father  le  Compte  adds,  . 
Uiat  there  are  seven  other  bells  in  Pekin  cast  in  the 
reiga  of  Youlo,  each  ef  which  weighs  x  20,000  pounds*  . 
Bat  the  soaods  evea  of  their  biggest  beUa..«ia*  very 
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B«lt.      poor  \  being  struek  with  a  wooden  id  liea  of  an  iron. 
clapper. 

The  practice  of  ringing  belU  in  change,  or  regular 
peals,  is  said  to  be  pecoliar  to  -England  :  whence  Bri- 
tain has  been  termed  the  ringing  island.  The  custom 
seems  to  have  comfneoced  in  the  time  of  the  Saxons, 
and  was  common  before  the  Conquest.  The  ringing 
of  bells,  though  a  recreation  chiefly  of  the  lower  sort, 
is  in  itself  not  incurious.  iThe  tolling  a  bell  is  nothing 
more  than  the  producing  a  sound  by  a  stroke  of  the 
clapper  against  the  side  of  the  bell^  the  bell  itself  being 
in  a  pendant  position  and  at  rest.  In  ringing,  the  bell, 
by  means  of  a  wheel  and  a  rope,  is  elevated  to  a  per-, 
pendicular  \  in  its  nration  to  this  situation  the  clapper 
strikes  forcibly  on  one  side,  and  in  its  return  downwards 
on  the  other  side  of  the  bell,  producing  at  each  stroke  a 
sound.  There  are  in  London  several  societies  of  ring^ 
particularly  one  known  by  the  name  of  the  Od^ 


ers 


lege  Youths  i  of  this  it  is  said  Sir  Matthew  Hale,  lord 
chief  justice  of  the  court  of  King^s  Bench,  was,  in  bis 
youthful  days,  a  member ;  and  in  the  life  of  this  learn- 
ed and  upright  judge,  written  by  Bishop  Burnet, -some 
facts  are  mentioned  which  favour  this  relation.  In 
England  the  practice  of  ringing  is  reduced  to  a  science, 
and  peals  have  been  composed  which  bear  the  name  of 
the  inventors.  Some  of  the  most  celebrated  peals  now 
known  were  composed  about  50  years  ago  by  one  Pa- 
trick*. This  man  was  a  maker  of  barometers  :  in  his 
advertisements  he  styled  himself  TarriceUian  Operator^  . 
from  Torricelli,  who  invented  instrnments  of  this  kind. 
In  the  year  1684,  one  Abraham  Rudhall,  of  the  city 
of  Gloucester,  brought  the  art  of  bell-founding  to  great 
perfection.  His  descendants  in  succession  have  conti- 
nued the  business  of  casting  bells  ^  and  by  a  list  pub- 
lished by  them  it  appears,  that  at  Lady-day  17^4  the 
family,  m  peals  and  odd  bells,  had  cast  to  the  amount 
of  3594'  '^^c  peals  of  St  Dunstan^s  in  the  East,  and 
St  Bride^s,  Loudon,  and  St  Martinis  in  the  Fields, 
Westminster,  are  in  the  number. 

The  music  of  bells  is  altogether  melody^  but  the 
pleasure  arising  from  it  consists  in  the  variety  of  inter- 
change, and  the  various  succession  and  general  predomi- 
nance of  the  consonances  in  the  sounds  produced.  Mu- 
sical authors  seem  to  have  written  hut  little  upon  this 
subject. 

Electrical  Bells  are  used  in  a  variety  of  entertain^ 
ing  experiments  by  electricians*  The  apparatus,  which 
is  originally  of  German    invention,   consists,  of  three 
small  bells  suspended  from  a  narrow  plate  of  metal ) 
the  two  outermost  by  chains,  and  that  in  the  middle, 
from  which  a  chain  passes  to  the  floor,  by  a  silken 
string.     Two  small  knobs  of  brass  are  also  hung  by 
silken  strings,  one  on  each  side  of  the  bell  in  the  mid- 
dle, which  serve  for  clappers*     When  this  apparatus 
is  connected  with  an  electrified  conductor,  the  outer* 
most  bells  suspended  by  the  chains  n^ill  be  charged,  at- 
tract the  clappers,  and  be  struck  by.  them.     The  dap* 
pers  becoming'  electrified  likewise  will  be  repelled  by 
these  bells,  and  attracted  by  the  middle  bell,  and  dis- 
charge themselves  upon  it  by  means  of  the  chain  ex* 
tending  to  the  floor.     After  this,  they  will  be  again 
attracted  by  the  outermost  bells  j  and  thus,  by  strik- 
ing the  bells  alternately,   occasion  a  ringing,    which 
may  be  continued  at  pleasure.     Flashes  of  light  will  be 
seen  in  the  dark  between  the  bells  and  clappers^  and 


if  the  electrification  be  strong,  tbe  diedbarge  will  U  |j| 
made  without  actual  contact,  and  the  ringing  will  | 
An  apparatus  of  this  kind,  connected  with  one,  ***^ 


cease. 


of  those  conductors  that  are  erected  for  securing  build- 
ings from  lightning,  will  serve  to  give  notice  of  the  ap- 
proach and  passage  of  an  electrical  cloud. 

BsLL'AntmaL    See  Animalcule,  N**  24 — 28. 
BsLL-MetaL     See  Chemistry  Index. 
Bell,  in  Chemistry^  denotes  a  glass  vessel  placed  over 
some  matter  in  a  state  of  exhalation,  either  to  collect  the 
vapour  or  gather  the  flowers.     Chemical  bells  are  a  sort 
of  receptacles  chiefly  used  in  preparing  the  oil  or  spirit 
of  sulphur,  for  condensing  fumes  into  a  liquor. 
Diving-Bell.     See  DiviKG. 
BsLL-Foundery.    See  FouKDERT* 
BsLL  Fitnvert,    See  Campakula,  Botany  Iniem, 
BsLL-Rock  Light-^HtmUk    See  Suppzameht. 
BsLL'Weed.     See  Jacea,  Botany  Index. 
BELLA,  Stefan  A  de  la,  a  most  eminent  engra< 
ver,  was  bom  at  Florence  A.  D.  i6io.     His  father 
was  a  goldsmith  ^  and  he  himself  began  to  work  at  hii 
father's  business.     But  whilst  he  was  learning  to  draw« 
iA  order  to  perfect  himself  in  that  profeeeien,  some  of 
the  prints  of  Callot  fell  by  accident  into  his  bands  \ 
with  which  he  was  so  delighted,  that  he  prevailed  op« 
on  his  father  to  permit  him  to  apply  hima^f  to  cngra* 
ving  \  and  he  became  the  disciple  of  Canta  Gallina,  who 
was  also  the  instructor  of  Callot.     De  la  Bella  at  first 
imitated  the  manner  of  Callot.     His  abilities  soon  be- 
gan to  manifest  themselves  :  and  as  by  degrees  he  ac- 
quired a  facility  in  the  handling  of  the  point,  he  quit- 
ted the  style  in  which  be  only  shone  as  an  imitstor, 
and  adopted  one  entirely  his  own,  which  in  freedom 
and  spirit  is  said  even  to  have  surpassed  that  of  his  fel- 
low disciple.     He  went  to  Paris'  A.  D.  1642,  whers 
he  formed  an  acquaintance  with  Israel  Silvestre,  tbea 
newly  returned  from  Rome  \  and  he  was  much  employ* 
ed  by  Henriette  the  uncle  of  Silvestre.     Some  time  sf- 
ter,  Cardinal  Richelieu  engaged  him  to  go  to  Anis, 
and  make  drawings  of  the  siege  and  taking  of  that 
town  by  the  royal  army  j  which  drawings  he  engraved 
at  his  return.     He  also  went  to  Holland,  where,  it  is 
reported,  he  saw  some  of  the  prints  of  Rembrandt  Ger« 
retsz,  and  attempted  to  imitate  them :  hot  finding  hs 
did  not  succeed  to  his  expectations,  he  dropped  that 
design,  and  continued  to  pursue  his  own  manner,  ^ 
most  suitable  to  his  genius.     After  abiding  some  consi- 
derable time  at  Paris,  his  family  affairs  obliged  him  to 
return  to  Florence  j  where  he  obtained  a  pension  from 
the  Great  Duke,  and  was  appointed  to  instruct  the 
prince  Cosmo  his  son  in  the  art  of  design.     Being  sub* 
ject  to  violent  pains  in  the  head,  bis  life  was  rendcKd 
yery  nncomfortable  by  this  cruel  disorder,  which  at 
last  put  an  end  to  it  A.  D.  1664,  vhen  he  was  only 
54  years  of  age.     De  la  Bella  drew  very  correctly, 
and  with  great  taste.     His  works  manifest  much  ge- 
nius and  vast  fertility  of  invention.     The  fire  and  ani- 
mation which    appear  in  them  compensate  for  their 
siightness}   and  we  may    reasonably   expect  to  find 
them  slight  when  we  are  told  that  he  engraved  1400 
plates. 

BELLAC.     See  Belac. 

BELLADONA,  the  trivial  name  of  a  species  of 
atropa.    See  Atropa,  Botany  Indesi. 
.    Bl^LLAI,  WiLUAM  Du,  lord  of  Lapgey,  a  French 
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general,  wbo  signalized  himseir  in  the  service  of  Fran- 
cis I.  He  was  also  an  able  negociator,  so  that  the  em- 
peror Charles  V.  used  to  say,  **  that  Langey's  pen  had 
fought  more  against  him  than  all  the  lances  in  France.^' 
He  was  sent  to  Piedmont  in  quality  of  viceroy,  where 
he  took  several  towns  from  the  Imperialists.  His  ad- 
dress in  penetrating  into  the  enemy^s  designs  was  sur- 
prising. Iq  this  he  spared  no  expence,  and  thereby 
had  intelligence  of  the  most  secret  counsels  of  the  em- 
peror and  his  generals.  He  was  extremely  active  in 
ioAuencing  some  of  the  universities  of  France  to  give 
their  judgment  agreeable  to  the  desires  of  Henry  VIII. 
king  of  England,  when  this  prince  wanted  to  divorce 
his  queen,  in  order  to  marry  Anne  Bullen.  It  was 
then  the  interest  of  France  to  favour  the  king  of  Eng- 
land in  this  particular,  it  being  an  afiront  to  the  em- 
.peror,  and  a  grati&cation  to  Henry,  which  might  serve 
to  form  a  strict  alliance  between  him  and  Francis  I. 
He  was  sent  several  times  into  Germany  to  the  princes 
of  the  Protestant  league,  and  was  made  a  knight  of 
the  Order  of  St  Michael.  He  was  also  a  roan  of 
learning,  having  given  proofs  of  his  abilities  and  ge- 
nius as  a  writer.  He  composed  several  works  j  the 
most  remarkable  of  which  was,  the  History  of  his 
Own  Times,  in  Latin  ^  divided  into  ogdoades,  that  is, 
several  parts,  each  consisting  of  eight  books  ^  most  of 
which,  however,  have  been  lost.  When  Langey  was 
in  Piedmont  in  1542  he  had  some  remarkable  intelli- 
gence which  he  was  desirous  himself  to  communicate 
to  the  king,  and  being  very  infirm,  be  ordered  a  litter 
.  for  his  conveyance ;  but  after  having  passed  the  moun- 
tain of  Tarara,  betwixt  Lyons  and  Roan,  he  found 
himself  so  extremely  bad  at  St  Saphorin  that  he  was 
obliged  to  stop  there,  where  he  died  the  9th  of  Janu- 
ary, in  the  year  1543.  He  was  buried  in  the  church 
of  Mans,  and  a  noble  monument  was  erected  to  his 
memory. 

BELLARMIN,  Robert,  an  Italian  Jesuit,  one  of 
the  best  controversial  writers  of  his  time.     In  1576  he 
read  lectures  at  Rome  on  controversies ;  which  he  did 
with  such  applause,  that  Sixtus  V.  sending  a  legate  into 
France  in  1590,  appointed  him  as  a  divine,  in  case  any 
dispute  in  religion  should  happen  to  be  discussed.     He 
returned  to  Rome,  and  was  raised  successively  to  dif- 
ferent oiEces,  till  at  last,  in  1599,  he  was  honoured 
with  a  cardlnaPs  hat }  to  accept  of  which  dignity,  it  is 
said,  they  were  obliged  to  force  him  by  the  threats  of 
an  anathema.     It  is  certain,  that  no  Jesuit  ever  did 
greater  honour  to  his  order  than  he ;  and  that  no  au- 
thor ever  defended  the  cause  of  the  Romish  church  in 
general,  and  that  of  the  pope  in  particular,  to  more 
advantage.    The  Protestants  have  owned  this  sufficient- 
ly :  for,  during  the  space  of  50  years,  there  was  scarce- 
ly any  considerable  divine  among  them  who  did  not 
fix  upon  this  author  for  the  subject  of  his  books  of  con- 
troversy.    Notwithstanding  the  zeal  with  which  this 
Jesuit  maintained  the  power  of  the  pope  over  the  tem- 
porality of  kings,  he  displeased  Sixtus  V.  in  bis  work 
De  Romano  Pontifice^  by  not  insisting  that  the  power 
which  Jesus  Christ  gave  to  his  vicegerent  was  direct, 
but  only  indirect  ;  and  had  the  mortification  to  see  it 
put  into  the  inrlcx  of  the  inquisition,  though  it  was 
afterwards  removed.     He  left,  at  his  death,   to   the 
Virgin  Mary  one  half  of  his  soul,  and  to  Jesus  Christ 
the  other. — Bcllarmin  is  said  to  have  been  a  man  of 
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great  chastity  and  temperance,  and  remarkable  for  has  BelUmfiH 
patience.      His  stature  was  low,  and   his  mien  Very         || 
indifferent  j  but  the  excellence  of  his  genius  might  be  Belle f<»rctt. 
discovered  from  the  traces  of  his  countenance.     He 
expressed  himself  with  great  perspicuity  ;  and  the  words 
which  he  first  made  use  of  to  explain  his  thonghts  wern 
generally  so  proper,  that  there  appeared  no  rafiure  in  his 
writings. 

BELLATRIX,  in  Astronomy^  %  ruddy  glittering 
star  of  the  second  magnitude,  in  the  left  shoulder  of  O- 
rion.  It  takes  its  name  from  bellum^  as  being  anciently 
supposed  to  have  a  great  influence  in  kindling  wars,  and 
forming  warriors.  Its  longitude,  according  to  Heve- 
lius,  for  the  year  1700,  was  16^  47'  20^  ^  and  its  lati- 
tude southward  16°  52'  11". 

BELLCLARE,  a  town  of  Ireland,  in  the  province 
of  Connaught,  and  county  of  Sligo.  W.  Long.  9.  5. 
N.  Lat.  53.  ^6. 

BELLE,  a  town  of  the  French  Netherlands,  seated 
in  E.  Long.  2.  40.  N.  Lat.  50.  45. 

BELLEAU,  Remi,  a  French  poet,  bom  at  No**' 
gent  le  Rotrou,  in  the  territory  of  Percbe,  and  pro- 
vince of  Orleanois.  He  lived  in  the  family  of  Rena-^ 
tus  of  Lorrain,  marquis  of  Elbeuf,  general  of  the 
French  galleys  j  and  attended  him  in  his  expedition  in- 
to Italy,  in  1557*  This  prince  highly  esteemed  Bel- 
leau  for  his  courage  \  and  having  also  a  high  opinion 
of  his  genius  and  abilities,  entrusted  him  with  the  edu- 
cation of  his  son  Charles  of  Lorrain.  Belleau  was  one 
of  the  seven  poets  of  his  time  who  were  denominated 
the  French  Pleiades*  He  wrote  several  pieces  \  and 
translated  the  odes  of  Anacreon  into  the  French  lan- 
guage, but  in  this  he  is  thought  not  to  have  preserved 
all  the' natural  beauties  of  the  original.  His  pastoral 
pieces  are  in  greatest  esteem.  His  verses  in  that  way 
(according  to  his  eulogists)  are  expressed  with  such 
beauty  and  simplicity,  that  they  seem  to  be  a  living  pic- 
ture of  what  they  describe.  He  also  wrote  an  excel- 
lent poem  on  the  nature  and  difference  of  precious 
stones,  which  by  some  has  been  reputed  his  best  per- 
formance. Belleau  died  at  Paris,  in  the  family  of  the 
duke  d^Elbeuf,  on  the  6th  of  March,  1577*  He  wat 
interred  in  the  church  Des  Peres  Angostines,  near  the 
Pont-neuf  J  several  enlogioms  were  made  tx)  his  me- 
mory. 

BELLEFOREST,  Francis  de,  a  French  author, 
born  in  the  province  gf  Guienne,  in  1530.  He  was 
but  seven  years  of  age  when  he  lost  his  father  \  and  his 
mother  was  left  in  poor  circumstances,  but  she  contri- 
buted all  in  her  power  to  his  education.  He  was  sup- 
ported some  years  by  the  queen  of  Navarre,  sister  to 
Francis  I.  Some  time  after  he  went  to  study  at  Bour- 
deaux  \  thence  he  removed  to  Toulouse  \  and  at  last 
to  Paris,  where  he  got  acquainted  with  several  men  of 
learning,  and  was  honoured  with  the  friendship  of  many 
persons  of  quality.  He  wrote,  I.  A  History  of  the 
Nine  Charleses  of  France  ;  2.  Annotations  on  the 
books  of  St  Augustin  ;  3.  An  universal  History  of* 
the  World  \  4.  The  Chronicles  of  Nicholas  Gillet, 
augmented  \  5.  An  universal  Cosmography ;  6.  An- 
n:ils,  or  a  general  History  of  France:  and  many  other 
works.  In  short,  he  supported  his  family  by  writing 
books  on  whatever  subject  was  proposed  to  him  by  the 
booksellers,  according  to  the  taste  of  the  public.  He 
died  in  1583. 
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£f  Ilegnrdr,      BELLEGaROE,  a  town  of  Prance,  in  the  depart- 
Bellf  itle.   fnent  of  the  Eastern  Pyrenees,  on  tlie  frontiers  of  Cata- 
lonia.    It  is  an  important  place  on  account  of  its  being 
a  passage  to  the  Pyrenean  mountains.     E.  Long.  3.  o. 
N.  Lat.  42.  20. 

Bellegarde,  a  town  of  trance,  in  the  department 
of  Saone  and  Loire,  seated  on  the  river  6aone,  15  miles 
toQth-east  of  Chalons,  in  £.  Long.  4.  o.  N.  Lat.  46. 

57- 

BELLEISLE,  an  island  of  France,  on  the  coast  of 
Brittany,  15  miles  distant  from  it.  This  inland  is  be- 
tween 12  and  13  leagues  in  circumference.  It  is  a 
mixture  of  craggy  rocks  and  fertile  soil ;  but  the  inha- 
bitants are  very  poor,  and  the  only  trade  carried  on  in 
it  is  the  curing  of  pilchards.  Tl]fere  are  three  harbours 
ID  the  island,  viz.  Palais,  ^ahzon,  andGoulford ;  every 
one  of  which  labours  under  feome  capital  defect,  either 
in  being  exposed,  shallow,  or  dangerous  in  the  entrance. 
It  contains  only  one  little  city  called  Le  Palais^  three 
country  towns,  J03  villages,  and  5570  inhabitarts. 
The  island  originally  belonged  to  the  earl  of  Cor- 
noiiaillej  but  was  afterwards  yielded  to  the  king, 
who  in  1742  erected  it  into  a  duchy,  in  favour  of 
Marshal  Bellelsle.  The  town  of  Palais  takes  its  name 
from  a  castle  which  belonged  to  the  duke  de  Bellelsle, 
which  stood  in  its  neighbourhood  \  bot  was  afterwards 
converted  into  a  citadel  fronting  the  sea,  strongly  fortified. 
Its  fortifications  are  composed  principally  of  hornworks  \ 
and  it  is  provided  with  two  dry  ditches,  the  one  next 
the  counterscarp,  and  the  other  so  contrived  as  to  secure 
the  interior  fortifications.  This  citadel  is  divided  from 
the  largest  part  of  the  town  by  an  inlet  of  the  sea,  over 
which  there  is  a  bridge  of  communication.  From  the 
other  part  of  the  town,  and  which  is  most  inhabited, 
it  is  only  divided  by  its  own  fortifications  and  a  glacis. 
In  this  state  was  the  island  in  I76i»  wlien  an  expedi- 
tion was  undertaken  against  it  by  a  British  fleet  under 
the  command  of  Commodore  Keppel,  having  on  board 
a  considerable  land  force  commanded  by  General  Hodg- 
son. The  fleet  ^iled  from  Spithead  on  the  sptli  of 
Marcby  and  arrived  before  Bclleisle  on  the  7th  of  April. 
The  next  day  it  was  agreed  to  attempt  a  landing  on  the 
south-east  part  of  the  island,  in  a  sandy  bay,  near  Loch- 
maoa  point.  Here  the  enemy  were  in  possession  of  a 
little  fort  \  they  had  moreover  entrenched  themselves 
en  a  hill  excessively  steep,  the  foot  of  which  was  scar* 
ped  away.  The  attemi^t  was  made  in  three  places  with 
great  resolution  ^  but  the  British  were  at  last  repulsed 
with  the  loss  of  500  men.  It  was  not  before  the  2^th 
of  April  that  the  weather  allowed  a  second  attempt. 
This  was  made  on  a  very  strong  place,  where  the  enemy 
Were  rather  less  attentive,  on  account  of  fhe  excessive 
steepness  and  difilculty  of  climbing  up  the  rocks.  Be- 
sides the  principal  attack,  two  feints  were  made  at  the 
same  time  to  distract  the  enemy,  while  the  men  of  war 
directed  their  fire  with  great  success  on  the  hills.  The^e 
manoeuvres  gave  Brigadier-general  Lambert,  with  a 
handful  of  men,  an  opportunity  of  climbing  up  a  very 
steep  rock  without  molestation.  This  little  body  formed 
.themselves  in  good  order  without  delav,  and  were  im- 
mediately attacked  by  300  French.  The  British,  how- 
ever, sustained  this  attack  until  the  whole  corps  of  Bri- 
gadier Lambert,  which  had  now  likewise  ascended, 
came  to  their  assistance,  with  whose  help  they  repulsed 
the  enemy.     The  landing  of  all  the  forces  being  sooa 
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after  made  gAod,  the  Fremcli  were  driven  infb  tte  tovn  Mak, 
of  Palais.  Here  the  chevalier  de  St  Croix  whe  r^m-  BttWvfa 
manded  then^,  a  brkve  and  experienced  officer,  i^esoTv'ed 
to  bold  out  to  the  Ikst  extremity  \  and  7t  Wai  not  till 
the  7th  of  j'une  that  he  capitulated,  and  tife  garrison 
marched  out  with  the  bonours  of  war.  The  iiAand, 
however,  was  rebtored  to  the  French  by  tlie  treaty  con- 
clucled  in  1763. 

BELLkiSLE,  an  island  of  North  America,  lying  St 
the  mouth  of  the  strait  between  the  coantry  of  (be 
Ekquimaux,  or  New  Britain,  and  the  ooiili  eiid  of 
Newfoundland  ^  whence  tlie  straits  take  also  the  name 
of  Jielinsle.     W.  Long.  58.  5.  N.  Lat.  51.  50. 

!BELLENDEN,  or  Ballantike,  William,  a 
Scotch  Writer  who  flourished  in  the  beginning  of  the 
17th  century,  was  professor  of  hti man ity  or  belled  l^m 
at  Edinburgh,  andmaster  of  requests  to  Jairtesl.  of  Eng- 
land. But  the  former  is  supposed  to  liave  been  ooTy 
nominal,  or  early  given  up,  and  the  laltter  also  to  have 
consisted  in  the  name  only,  since  he  appears  to  have  re- 
sided almost  constantly  at  Paris,  trhere  by  the  favour  of 
hfs  sovereign,  he  was  enabled'  to  live  in  easy  cifcum* 
stances.  There  he  published,  in  1608,  his  Cicerb  Prm» 
cepSf  a  singular  work  ;  in  which  he  extracted  frotn  Cice- 
rb^s  writings  detached  passages,  and  comprised  them  into 
one  regular  body,  containing  the  rulies  of  monarcbicil 
government,  with  the  line  of  conduct  to  be  pursoed, 
andihe  virtues  proper  to  be  encouraged,  by  the  prince 
himself:  and  the  treatise,  when  finished,  he  dedicated, 
from  a  principle  of  patriotism  and  griititade,  to  the 
son  of  his  master,  Henry,  then  prihCe  of  Wales.  Foor 
years  afterwards,  namely,  in  161 2,  'he  proceeded  to 
publish  another  work  of  a  similar  nafure,  which  be 
called  Cicero  Consul^  Senator  Senatusque  Romtint/s^  lu 
which  he  treated,  with  much  perspiciilty,  and  a  food 
of  solid  information,  on  the  nature  of  the  consular 
oflSce,  and  the  constitution  of  the  Bomab  Senate, 
finding  these  wot ks  received,  as  they  deserved,  with 
the  tiiianimous  approbation  of  the  learned,  be  conceived 
the  plan  of  a  third  work,  De  Statu  pn'sci  Orbit^ 
which  was  to  contain  a  history  of  the  progress  of  go- 
vernment and  philosophy,  from  the  times  before  the 
flood  to  their  various  degrees  of  improvement  under 
the  Hebrews,  Greeks,  and  Romalis.  He  proceeded 
so  far  as  to  print  a  few  copies  of  this  work,  in  the  year 
1 61 5,  when  it  seems  to  have  been  suggested  that  bis 
treatises,  De  Statu  Prtncipi\  De  Statu  Bcipvhiicff^ 
and  De  Statu  Or^f!?,  being  on  subjects  so  nearly  resem- 
bling each  other,  there  might  be  a  propriety  in  uniting 
them  into  one  work,  by  republishing  the  two  former, 
and  entitling  the  whole  Bellevdemts  De  Statu,  With 
this  view,  he  recalled  the  few  copies  of  his  last  wnrk 
that  were  abroad,  and  after  a  delay  of  some  months, 
published  the  three  treatises  together,  under  their  new 
title,  in  1616.  These  nieces  have  been  lately  repriilted 
by  an  ingenious  political  editor,  who  has  thought  pro- 
per to  inscribe  them  to  Mr  Burke,  Lord  North,  and 
Mr  Fox,  wliose  respective  portraits  are  prefixed  to  each 
dedication,  and  whose  talents  and  virtues  lie  celebrates 
and  defends  in  a  preface  of  76  pages,  containing  a  very 
free  and  bold  discussion  of  our  public  men  and  mea- 
sures in  very  classical  language,  and  a  strong  and  sati- 
rical representation,  under  borrowed  names  of  antiquitVt 
of  the  chiefs  of  the  other  party,  or  the  present  miniistry. 
^eltenden   wrote  another    work,    published   aAer  his 
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lita  4^tht  Df  iribui  Luminihu^  Rtunamrum^  whom  be 
conceives  to  be  Cicero,  Seaeca,  and  the  elder  Pliny. 
The  editor  givea  an  account  of  this  work,  from  whence 
,  be  took  bis  id«a  of  drawing  his  charaicters  of  the  three 
lumina^ri^s  of  Great  Briuio.  He  marks  the  proficiency 
in  Greek  and  Roman  literature  which  ppce  distinguish- 
ed the  Scotch,  before  the  civil  diH^en&ions  drove  their 
brightest  geniu^esi  abroad,  and  celebrates  the  ardour  for 
philosophy  and  literature  so  prevalent  in  North  Britain 
at  present.  Dr  Middle  too  has  been  charged  with  bor- 
ro urine  not  only  the  matter,  but  the  arrangement,  of 
^is  '*  X^ife  of  Cicero,*^  from  Bellenden,  without  the  leat^t 
acknowledgment,  and  the  editor  confesses  himself  of 
Ibis  opinion.  It  is  surprising  hpw  little  is  known  o^ 
^elle^deii  or  his  writings :  concerning  his  lineage,  birth, 
private  life,  and  death,  no  notices  have  beep  transmitted 
even  by  tradition. 

BELLEHOPHON,  in  fabulous  history,  the  son  of 
plaucu^  king  of  £pirus,  happening  accidentally  to  kill 
his  brother,  fled  to  Froetus  king  of  Argos,  who  gave 
biqi  a  hospitable  reception  :  but  Stbenobea,  his  <]ueeo, 
falling  in  love  with  the  beautiful  stranger,  and  finding 
that  nothing  could  induce  him  to  injure  his  benefactor, 
•he  accused  him  to  her  husband  of  an  attempt  to  violate 
ber  honour.  Prcetus,  however,  not  being  willing  to 
^ct  contrary  to  the  laws  of  hospitality,  si^t^t  him  to  lo- 
liates  king-  of  Ljsia,  and  the  father  pf  Stbeuobea,  with 
ktt?c8  desiring  him  to  be  put  to  death:  whence  the 
proverb  Belleropkontis  literas  affiret^  equivalent  to  Lu 
tene  Urug,  That  prince,  at  the  receipt  of  these  letters, 
was  celebrating  a  festival  of  nine  days,  which  prevented 
Belleropbon's  destruction.  lobates,  however,  sentliim 
in  the  mean  time  to  subdue  the  Solymiy  the  Amai^ons, 
and  Lysians,  and  thought  to  get  rid  of  him  by  exp^* 
eing  him  to  the  greatest  dangers  ;  but  by  his  prudence 
^nd  courage  he  canie  off  victorious.  lobates  next  em- 
ployed him  to  destroy  the  Chimasra  y  when  Minerva  or 
according  to  others,  Neptune,  in  consideration  of  his 
inopcence,  furnished  him  with  the  horse  Pegasus,  by 
Vhos^  assistance  he  killed  the  Chimaera.  lobates,  on  bis 
return^  Ving  convinced  of  his  truth  and  integrity,  and 
charuj^ed  with  bis  heroic  virtues,  gave  him  his  daughter 
Philono^'  in  marriage,  and  declared  him  hv  successor : 
which  when  Stbenobea  heard,  she  killed  herself.  Bel* 
leropbon  at  length  growing  vain  with  his  prosperity, 
resolved,  by  the  assistance  of  Pegasus,  to  ascend  the 
skies ;  when  Jupiter  checked  his  presupfiptipn,  by  stri- 
king him  blind  in  his  flight ;  on  which  he  fell  down  to 
the  earth,  and  wandered  till  his  death  in  contempt  and 
misery  :  but  Pegasus  mounting  into  heaven,  Jupiter 
placed  him  among  the  constellations. 

BELLES  LETTRES.  Whether  we  consult  the  vo- 
luminous dictionaries  of  the  French  language,  or  those 
treatises  that  profess  to  point  out  the  method  of  study- 
ing and  teaching  the  belles  lettres,  we  find  not,  in 
the  one  or  the  other,  either  a  clear  definition,  or  a  sue* 
cjnct  explication  of  the  words  belks  kUres^  nor  any 
summary  of  those  sciences  which  are  comprehended  nn- 
d.er  that  general  and  collective  denominatiop.  It  ap- 
pend to  be  a  vague  term,  under  which  every  one  may 
ipctnde  whatever  be  thinks  proper.  Sometimes  we 
^rt  told,  that  by  the  belles  lettres  is  meant,  the  |uiow- 
le^giB  of  the  arts  of  poetry  and  oratory;  sometimes 
^at  tbe  true  belles  lettres  are  natural  philosophy,  geo- 
B^jtry,  and  othj:r  i^ss^oiial  parts  of  learning  \  and  some- 
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times,  that  they  comprehend  the  art  of  war,  by  land     Betlcs 
and  sea :  in  short,  they  are  made  to  include  ail  that  we    Ltuici 
know,  and  whatever  we  please  \  so  that,  in  ti^ating  on    .  B  . 
the  belles  lettres,  ihey  talk  of  the  use  of  the  sacra-         ^*"''^ 
ments,  &c.*.     Some  comprehend  under  the  term,  allenoMnoa 
those  instructive  and'  pleasing  sciences  which  occupy  the  BeUr$ 
the  memory  and  the  judgment,  and  do  not  make  part-'^'""* 
either  of  the  superior  sciences,  of  the  polite  arUf^  or  f^  Sec  Aaw, 
of  mechanic  professions;   hence  they  make   history^ ^^^^• 
chronology,  geography,  genealogy,  blazonry,  philology, 
&c.  the  belles  lettres.     In  a  word,  it  were  an  endless 
task  to  attempt  to  enumerate  all  the  parts  of  literature 
which  difierent  learned  men  have  comprehended  under 
this  title.     Nor  would  it  be  of  any  use  to  the  readej^ 
for  us  to  pretend  to  fix  the  true  import  of  the  term* 
Whatever  arts  or  sciences  it  may  be  supposed  to  in- 
clude, they  are  sever^illy  explained  in  the  course  of  this 
work. 

BELLE  viLLE,  a  tpwn  of  France,  in  the  department 
of  the  Rhone,  seate<)  near  the  river  Saone.  E.  Long< 
4.  46.  N.  Lat.  45.  j. 

BELLE VOIf:{,  painter  of  sea-pieces,  is  knotvn 
through  all  parts  pf  ^urope  as  a  gopd  painter,  though 
00  paf'ticulars  have  been  handed  down  copcerning  bis 
life.  He  died  in  16^^.  His  subjects  are  views  of  ha- 
vens, sea  ports,  shores,  calms,  and  stoniys  at  sea ;  but  in 
bis  calms  he  shows  his  peculiar  excellence.  Pictures  of 
this  roaster  are  pften  in  public  sales  ^  and  some  of  them, 
which  seem  of  his  best  style,  are  sold  for  a  tolerable 
price. 

BELLE Y,  or  Belj^t,  a  town  of  France,  and  ca« 
pital  of  fiujey,  ip  the  department  of  Afn,  containing 
3800  inhabitants  in  x8i6.  It  is  seated  near  ^be  riy^t 
Rhone.     £.  Long.  5.  50.  N.  Lat.  dc.  43. 

BELLINGHAM,  a  town  pf  Nort^uqaberland  in 
England.     W.^Long.  2.  10.  N.  Lat.  55.  xo. 

BELLINI,  Gentil,  a  Venetian  painter,  bom  in 
the  year  1421.  |Ie  was  employed  by  the  lepublic  of 
Venice  »  and  to  hiny  and  his  brother  the  Venetians  fire 
indebted  for  the  poble  worlds  which  are  to  be  seep  in 
the  council-hall.  TVp  are  told  that  ^fahomet  IL  em- 
^ror  of  the  Turks,  havii^g  seen  sonie  of  biA  perform- 
ances, lyas  so  ^trucfc  with  theip«  that  be  wrote  to  the 
republic,  entreating  them  to  send  him.  The  painter 
accordingly  went  to  Constantinople,  where  be  did  many 
excellent  pieces.  Amopg  the  rest,  b^  painted  the  de- 
collation of  St  John  the  Baptist,  whom  the  Turks  re- 
vere as  a  great  prophet.  Mahohiet  admired  the  pro- 
portion and  shadowing  of  the  wprk ;  bot  he  reoMrked 
one  defect  in  regard  to  the  skin  of  the  neck,  from 
which  the  bead  was  separated ;  and  ip  order  to  prove 
the  truth  of  bis  observation,  he  sent  for  a  slave  and  or- 
dered his  head  to  be  struck  off.  The  sight  sp  shocked 
the  painter,  that  he  could  not  be  easy  till  he  had  ob- 
tained his  dismission  >  which  the  grand  signjor  granted^ 
and  made  him  a  present  of  a  gold  diain.  I'he  republic 
settled  a  pension  upon  him  at  bis  returp,  and  made  bim 
a  knight  of  St  Afark.  He  died  in  150X9  ip  tbe  8otli 
year  of  his  age. 

John  Bellini,  his  brother,  painted  with  more  art  aod 
Sweetness.     He  died  in  1512,  aged  90. 

Beixuij,  Luurenfe^  an  eminent  physician,  born  at 
Florence  in  the  year  1643/    After  haying  fini^ed. 
his  studies  in  polite  literaturef  he  wen^  ^>  ^i^  where 
he  was  agisted  by ^thp  generosity  of  tbe  gj^nd  duke  Fctr* 
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(linaud  IT.  ftod  studied  under  two  of  the  most  learned 
men  of  that  age,  Oliva  and  Borelli.  Oliva  instructed 
fiim  in  natural  pliilosophy,  and  Borel|i  taught  him  ma- 
thematics. At  20  years  of  age,  he  was  chosen  profes- 
sor of  philosophy  at  Pisa,  but  did  not  long  continue  in 
this  office  'y  for  he  had  acquired  such  a  reputation  for 
his  skill  in  anatomy,  that  the  grand  duke  procured  him 
a  professorship  in  that  science.  This  prince  was  often 
present  at  bis  lectures,  and  was  highly  satisfied  with 
his  abilities  and  performances.  Bellini,  after  having 
held  his  professorship  almost  30  years,  accepted  of  an 
invitation  to  Florence,  when  he  was  about  50  years  of 
age.  Here  he  practised  physic  with  great  success,  and 
was  advanced  to  be  first  physician  to  the  grand  duke 
Cosmo  IIF.  He  wrote  the  following  books  in  La- 
tin :  I.  An  Anatomical  discourse  on  the  Structure  and 
Use  of  the  Kidneys.  2.  A  Speech  by  way  of  thanks 
to  the  serene  duke  of  Tuscany.  3.  Some  Anatomical 
Observations,  and  a  proposition  in  Mechanics.  4.  Of 
the  Urine  and  Pulse,  of  Blood-letting,  Fevers,  and  dis- 
eases of  the  Head  and  Breasts.  5.  Several  Tracts  con- 
cerning Urine,  the  motion  of  the  Heart,  and  Bile,  &c. 
He  died  January  8.  1703,  being  60  years  of  age.  His 
works  were  read  and  explained  publicly  during  his  life, 
by  ^he  famous  Scotch  physician  Dr  Pitcairn,  professor 
of  physic  in  Leyden. 

BELLINZONA,  a  town  of  Italy,  in  the  Milanese, 
and  one  of  the  bailiwicks  which  the  Swiss  possess  in 
that  country.  It  is  seated  on  the  river  Tesino,  five  miles 
above  the  place  where  it  falls  into  the  Lago  Maggiore, 
and  is  fortified  with  two  strong  castles  formerly  joined 
together  by  a  wall  flanked  with  towers }  but  the  Swiss 
have  demolished  a  part  of  the  fortifications.  E.  Long. 
p.  o.  N.  Lat.  46.  8. 

BELLIS,  the  Daisy.     See  Botany  Index, 
Bellis  Major.    Sec  Chrysanthemum,  Botany 
Index. 

B ELLON,  a  distemper  common  in  countries  where 
they  smelt  lead-ore.  It  is  attended  with  languor,  in- 
tolerable pains  and  sensations  of  gripings  in  the  bel- 
ly, and  generally  costiveness.— Beasts,  poultry,  &c.  as 
well  as  men,  are  subject  to  this  disorder :  hence  a 
certain  space  round  the  smelting- bouses  is  called  beUon- 
ground^  because  it  is  dangerous  for  an  animal  to  feed 
upon  it. 

BELLONA,  in  Pagan  Mythology^  the  goddess  of 
war,  is  generally  reckoned  the  sister  of  Mars,  and  some 
represent  her  as  both  his  sister  and  wife.  She  is  said  to 
have  been  the  inventress  of  the  needle  ;  and  from  that 
instrument  is  supposed  to  have  taken  her  name  BiAtfn, 
signifying  a  needle.  This  goddess  was  of  a  cruel  and 
savage  disposition,  delighting  in  bloodshed  and  slaugh- 
ter ;  and  was  not  only  the  attendant  of  Mars^  but  took 
a  pleasure  in  sharing  his  dangers.  She  is  commonly  re- 
presented in  an  attitude  expressive  of  fury  and  distrac- 
tion, her  hair  composed  of  snakes  clotted  with  gore, 
and  her  garments  stained  with  blood  :  she  is  generally 
depictured  driving  the  chariot  of  Mars,  with  a  bloody 
whip  in  her  hand  ;  but  sometimes  she  is  drawn  holding 
a  lighted  torch  or  brand,  and  at  others  a  trumpet.  Bel- 
lona  had  a  temphe  at  Rome,  near  the  Circus  Flaminius, 
before  which  stood  the  column  of  war,  from  whence 
the  consal  threw  his  lance  when  he  declared  war. 
She  was  also  worshipped  at  Comana,  in  Cappadocia  ^ 
aod  Camden  observes^  that  in  the  tim«  of  the  emperor 
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Stverus,  there  was  a  temple  of  Bellona  in  tbe  city  of  Mm 
York.  '  I 

BELLONARII,  in  antiquity,  priests  of  Bellona,  ^'^ 
the  goddess  of  wars  and  battles.  Th6  bellonarii  cut 
and  mangled  their  bodies  with  knives  and  daggerfi  in  a 
cruel  manner,  to  pacify  the  deity.  In  this  they  are 
singular,  that  they  offered  their  own  blood,  not  that  of 
other  creatures,  in  sacrifice.  In  the  fury  and  entko- 
siasni  wherewith  they  were  seized  on  these  occasionir, 
they  ran  about  raging,  uttering  prophecies,  and  fore- 
telling blood  and  slaughter,  devastations  of  cities,  re- 
volutions of  states,  and  the  like  :  whence  Martial  calls 
them  iur6a  entheata  Btlhnce.  In  after-times,  tbey 
seem  to  have  abated  mUch  of  their  zeal  and  transport, 
and  to  have  turned  the  whole  into  a  kind  of  farce,  con- 
tenting themselves  with  making  signs  and  appearances 
of  cutting  and  tvounds.  Lampridius  tells  us,  the  em- 
peror Commodns,  out  of  a  spirit  of  cruelty,  turned  the 
farce  again  into  a  tragedy,  obliging  them  to  cot  and 
mangle  their  bodies  really. 

BELLONIA  (so  named  from  the  famous  Petrns 
Bellonius,  who  left  many  valuable  tracts  on  natural 
history,  &c.),  a  genus  of  the  monogynia  order,  belong- 
ing to  the  pentandna  class  of  plants.  Of  this  genus 
there  is  only  one  species  known,  viz.  the  aspera,  with 
a  rongh  balm  leaf.  This  is  very  common  in  the  warm 
islands  of  America. 

BELLORI,  John  Peter,  of  Rome;  a  celebrated 
antiquary  and  cpnnoisseur  in  tbe  polite  arts;  author 
of  the  lives  of  the  modern  painters,  architects,  and 
scalptors,  and  of  other  works  on  antiquities  and  me* 
dais.     He  died  in  1696. 

BELLOVACI,  in  Ancient  Geography^  a  people  of 
Gallia  Belgica,  reckoned  the  bravest  of  the  Belgx  r 
now  Becntvttsvt^  in  the  Isle  of  France. 

BELLOWS,  a  machine  so  contrired  as  to  exspire 
and  inspire  the  air  by  turns,  by  enlarging  and  con- 
tracting its  capacity.  This  machine  is  used  in  cham- 
bers and  kitchens,  in  forges,  fornaces,  and  founderi^, 
to  blow  up  the  fire  :  it  serves  also  for  organs  and  other 
pneumatic  instruments,  to  give  them  a  proper  degree 
of  air.  All  these  are  of  various  constructions,  accord- 
ing to  their  different  purposes  ;  but  in  general  they  are 
composed  of  two  flat  boards,  sometimes  of  an  oval, 
sometimes  of  a  triangular  figure :  Two  or  more  hoops, 
bent  according  to  the  figure  of  the  boards,  are  placed 
between  them  \  a  piece  of  leather,  broad  in  the  middle, 
and  narrow  at  both  ends,  is  nailed  on  the  edges  of 
the  boards,  which  it  thus  unites  together;  as  also  on 
the  boops  which  separate  the  boards,  that  the  leather 
may  the  easier  open  and  fold  again  :  a  tube  of  iron, 
brass,  or  copper,  is  fastened  to  the  nndermost  boards 
and  there  is  a  valve  within,  that  covers  the  hcles  in 
the  under  board  to  keep  in  the  air. 

Anacharsis  the  Scythian  is  recorded  as  the  inventor 
of  bellows.  The  action  of  bellows  bears  a  near  affini- 
ty to  that  of  tbe  lungs ;  and  what  we  call  blowing  in 
tbe  former,  affords  a  good  illustration  of  what  is  called 
respiring  in  the  latter.  Animal  life  itself  may  00 
some  occasions  be  subsisted  by  blowing  into  tbe  lungs 
with  a  pair  of  bellows.  Dr  Hookers  experiment  to 
this  efiect  is  famous  :  having  laid  the  thorax  of  a  dog 
bare,  by  cutting  away  the  ribs  and  diaphragm,  pericar- 
dium, &c.  and  having  cut  off  tbe  aspera  arterta  below 
the  epiglottis^  and  bound  k  on  the  nose  of  a  bellowt, 
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he  fooDfl,  tiiat  as  lie  Uewed,  the  60^  recovered,  and  as 
be  ceased,  fell  convulsive  'y  and  thns  was  the  aoimal 
*n^7'  kept  alternately  alive  and  dead  above  the  space  of  an 
"■"^  hour.  There  are  bellows  made  wholly  of  wood,  with- 
out any  leather  about  them ;  one  of  which  is  preserved 
in  the  repository  of  the  Royal  Society ;  and  Dr  Plot 
describes  another  in  the  copper-works  at  Ellaston  in 
Staffordshire.  Ant.  del  la  Fiuta  contrived  a  substitute 
for  bellows,  to  spare  the  ex  pence  thereof  in  the  fusion 
of  metals.  This  is  called  by  Kircher  camefv  teolia^ 
and  in  England  commonly  the  water-beliows  ;  where 
water  falling  through  a  funnel  into  a  close  vessel,  sends 
from  it  so  much  air  continually  as  blows  the  fire.  See 
the  article  Furnace,  where  different  blowing  machinea 
of  this  kind  are  described. 

Smiths  and  founders  bellows,  whether  single  or 
double,  are  wrought  by  means  of  a  rocker,  with  a 
string  or  chain  fastened  thereto,  which  the  workman 
pulls.  The  bellows  pipe  is  fitted  into  that  of  the 
tewel.  One  of  the  boards  is  fixed,  so  as  not  to  play 
at  all.  By  drawing  down  the  handle  of  the  rocker, 
the  moveable  board  rises,  and  by  means  of  a  weight 
Wi  the  top  of  the  upper  board,  sinks  again.  The 
bellows  of  forges  and  furnaces  of  mines  usually  re- 
ceive their  motion  from  the  wheels  of  a  water-mill. 
Others,  9%  the  bellows  of  enamellers,  are  wrought  by 
means  of  one  or  more  steps  or  treddles  under  the  wor*k- 
man^s  feet.  Lastly,  the  bellows  of  organs  are  wrought 
by  a  man  called  the  blower;  and  in  small  organs  by  the 
bot  of  the  player.  Butchers  have  also  a  kind  of  blast 
or  bellows  of  a  peculiar  make,  by  which  they  bloat  or 
blow  up  their  meat  when  killed,  in  order  to  piecing  or 
parting  it  the  better. 

Bone'BsLLOivSj  ^9trnln^  •rnvM,  occur  in  Herodotus 
for  those  applied  by  the  Scythians  to  the  genitals 
of  mares,  in  order  to  distend  the  uterus,  and  by  this 
compression  make  them  yield  a  greater  quantity  of 
milk. 

.  Hessian  Bellows  are  a  contrivance  for'driving  air 
into  a  mine  for  the  respiration  of  the  miners.  This 
M.  Papin  improved,  changing  its  cylindrical  form  in- 
to a  spiral  one  ^  and  with  this,  working  it  only  with 
bis  foot,  he  could  make  wind  to  raise  a  two  pound 
weight. 

Hydrostatic  Bellows*    See  Hydrostatics. 

BELLUNESE,  a  territory  of  Italy,  forraerly  be- 
longing to  the  Venetians,  bnt  now  to  the  Austrians.  It 
lies  between  Friuli,  Codorino,  Feltrino,  the  bishopric 
of  Trent  and  Tirol.  It  has  good  iron  mines,  but  the 
only  considerable  place  is  Belluno. 

BELLUNO,  a  town  of  Italy,  in  the  Austrian  terri- 
tories, and  capital  of  the  Bellunese.  It  is  a  bishop's 
see;  and  is  situated  among  the  Alps,pn  the  river  Piave, 
between  the  towns  Cadora  and  Trevigni,  in  £•  Long. 
12.  15.  N.  Lat.  46.  9. 

BELLY,  in  Anatomy j  the  same  with  what  is  more 
usually  called  abdomen.     See  Anatomy  Index. 

BELMONTE,  a  towp  of  Italy,  in  the  hither  Ca- 
labria, and  kingdom  of  Naples.  It  is  situated  on  the 
coast  of  the  Tuscan  sea.  E.  Long.  16.  50.  N.  Lat. 
30.  20. 

BELOMANCY;  Bclomantia,  a  kind  of  divina- 
tion by  means  of  arrows,  practised  in  the  east,  but 
chiefly  among  the  Arabian?.     The  word  is  of  Qreek 


origin  \  compounded  of  ^i^Hy  arrow,  and  fuifttm,  divi*  Belomsacf 
nation*  B 

.Belomancy  has  been  performed  in  different  manners.  ^*"'*"** 
One  was  to  mark  a  parcel  of  arrows, 'and  put  ix  or 
more  of  them  into  a  bag ;  these  were  afterwards  drawn 
out ;  and  "according  as  they  were  marked  or  not,  they 
judged  of  future  events. 

Another  way  was  to  have  three  arrows,  upon  one 
of  which  was  wrote,  **  God  orders  it  me  j''  upon  an- 
other, "^  God  forbids  it  me  ,'*  and  upon  the  third 
nothing  at  all.  These  were  put  into  a  quiver)  out 
of  which  thev  drew  one  of  the  three  at  random ;  if  it 
happened  to  be  that  with  the  first  inscription,  the  thing 
they  consulted  about  was  to  be  done  :  if  it  chanced  to 
be  that  with  the  second  inscription,  it  was  let  alone : 
but  if  it  proved  that  without  inscription,  they  drew  over 
again. 

Belomancy  is  an  ancient  practice,  and  probably  that 
which  Ezekiel  mentions,  chap.  xxi.  21.  At  least  St 
Jerome  understands  it  so,  and  observes  that  tlie  practice 
was  frequent  among  the  Assyrians  and  Babylonians. 
Something  like  it  u  also  mentioned  in  Hosea,  chap.  iv» 
only  that  staves  are  there  mentioned  instead^^f  arrows, 
which  is  rather  rhabdomancy  than  belomancy.  Gro- 
tius,  as  well  as  Jerome,  confounds  the  two  together, 
and  shows  that  it  prevailed  much  among  the  Magi, 
Chaldeans,  and  Scythians;  whence  it  passed  to  the  Scla- 
▼onians,  and  thence  to  the  Germans,  whom  Tacitus  ob-. 
serves  to  make  use  of  it. 

BELON,  Peter,  of  Le  Mans,  the  capital  ofLe 
Maine,^a  province  of  France,  flourished  about  the  mid- 
dle of  the  16th  century.  He  published  several  books 
in  Latin.  He  wrote,  in  French,  of  birds,  beasts, 
fishes,  serpents,  and  the  neglected  culture  of  plants ;. 
and  a  book  of  travels,  or  observations  of  many  singu*. 
larities  and  memorable  things  found  in  Greece,  Asia, 
Judaea,  Egypt,  and  other  foreign  countries.  He  was 
murdered  near  Paris  by  one  of  bis  enemies,  in  1 564. 

BELONE.     See  Esox,  Ichthyology  Index, 

BELOOCHISTAN,  a  country  cf  Asia,  situated  on 
the  north-west  of  Hindostan.     See  Supplement. 

BELSHAZZAR,  the  last  king  of  Babylon,  gene- 
rally  suj)posed  to  be  the  son  of  Evil-merodach,  and 
grandson  to  the  great  Nebuchadnezzar.— During  tbo 
time  that  Babylon  was  besieged  by  Cyrus,  Belshazzar 
made  an  entertainment  for  a  thousand  of  bis  most  emi- 
nent courtiers  (  Dan.  V.  I.  &c.)  \  and  being  heated  with 
wine,  ordered  that  the  vessels  of  |;old  and  silver  which. 
his  grandfather  Nebuchadnezzar  had  taken  out  of  the* 
temple  at  Jerusalem  might  be  brought  to  the  banquet-r 
ing  house,  that  he  and  his  princes,  together  with  hitr 
wives  and  concubines,  might  drink  out  of  them,  which 
accordingly  was  done  \  and  to  add  to  their  profanenesMy 
in  the  midst  of  their  cups,  they  sang  songs  in  pi-aise  ok' 
their  several  idols.  But  it  was  not  long  before  a  damp 
was  put  to  the  king^s  mirth,  by  a  band  appearing 
upon  the  wall,  which  in  three  words  wrote  the  sentence 
of  his  condemnation.  The  king  saw  the  band  that 
wrote  'j  and  being  exceedingly  affrighted,  commanded 
all  his  wise  men,  magicians,  and  astrologers,  to  be  im- 
mediately called,  that  they  might  read  the  writing 
and  explain  its  meaning.  When  they  came,  the  king 
promised,  that  whoever  should  expound  this  writing 
should  be  made  the  third  person  of  his  kingdom  in  place 
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JM'iMsvar,  *nd  power.  Bot  the  Magi  could  compreliend  nothing 
Belts,  of  this  writings  which. increased  the  disorder  and  un^^ 
easiness  that  the  king  was  in,  together  with  bis  whole 
'  court :  whereupon,  at  the  instance  of  the  queen-mo* 
ther,  Daniel  was  sent  for.  The  king  made  him  the 
same  offer  of  honours  and  presents  that  he  had  done  to 
his  own  magicians  if  he  would  explain  the  writing, 
Daniel  modestly  refused  those  offers :  but  having  un- 
dertaken to  perform  what  he  required  of  hint,  he  first 
reproved  the  king  with  great  freedom  for  bis  ingrati- 
tude to  Gody'  who  had  advanced  him  to  the  rank  of  a 
sovereign,  and  for  the  profanntion  of  the  vessels  which 
were  consecrated  to  his  service;  and  then  proceeded  to 
the  interpretation  of  the  words,  which  were  these, 
Iriene^  Tektl^  Upharsin*  Mene^  says  he,  which  signi- 
fies number^  intimates,  that  the  da^s  both  of  your  life 
and  reign  are  numbered,  or  that  you  have  but  a  short 
time  to  live  ;  Tekel^  which  signifies  weighty  intimates, 
that  you  have  beeu  weighed  in  the  balance  of  God^s 
justice,  and  found  too  light  \  and  UpAarsin^  (or  Percs^ 
as  Daniel  has  it,  and  means  the  same  thing),  which 
signifies  Kfragment,  intimates,  that  your  kingdom  shall 
be  divided  and  given  to  the  Medes  and  Persians.  Which 
accordingly  came  to  pass :  for  that  very  night,  in  the 
midst  of  their  feasting  and  revelling,  the  city  was  taken 
by  surprise,  Belsbazzar  slain,  and  the  kingdom  translated 
to  Cy  ax  a  res,  whom  the  Scripture  calls  Darius  the  Medcm 
See  Babylon. 

BELT,  the  Great^  a  famous  strait  of  Denmark,  be* 
tween  the  island  of  Zeeland  and  that  of  Fnnen,  at  the 
entrance  of  the  Baltic  sea.  It  is  not,  however,  so  com- 
modious, nor  so  much  frequented  as  the  Sound.  In  1658 
the  whole  strait  was  frozen  so  hard,  that  Charles  Gus- 
tavos  king  of  Sweden  marched  over  it  with  a  design  to 
take  Copenhagen. 

Belt,  the  Leaser^  lies  to  the  west  of  the  Great  Belt, 
between  the  island  of  Fuuen  and  the  coast  of  Jutland. 
It  is  one  of  the  passages  from  the  German  ocean  to  the 
Baltic,  though  not  three  miles  in  breadth,  and  very 
crooked. 

Belt,  Baltheus^  properly  denotes  a  kind  of  military 
girdle,  usually  of  leather,  wherewith  the  sword  or  other 
weapons  are  sustained. — Belts  are  known  among  the 
ancient  and  middle-age  writers  by  divers  names,  as  {ivni, 
^«#^M,  %ona^  cingulum^  reminiculum^  rinca  or  riftgo^  and 
baith^eUus.  The  belt  was  an  essential  piece  of  the  an^ 
ctent  armour  \  insomuch  that  we  sometimes  find  it  used 
to  denote  the  whole  armour.  In  later  ages,  the  belt 
was  given  to  a  person  when  he  was  raised  to  knight- 
hood ;  whence  it  has  also  been  nsed  as  a  badge  or  mark 
of  the  knightly  order. 

Tlie  denomination  beli  is  also  applied  to  a  sort  of 
liandages  in  use  among  surgeons,  &c.  Thus  we  meet 
with  quicksilver  belts,  used  lor  the  itoh  \  belts  for  keep- 
ing the  belly  tight,  and  discharging  the  water  in  the 
operatioQ  of  tapping,  &c. 

BcLT,  is  also  a  frequent  disease  in  sheep,  cored  by 
cutting  their  tails  oflF,  and  laying  the  sore  bare  \  then 
casting'  arauld  on  it,  and  applying  tar  and  goose 
grease. 

Belts,  in  Astrofiomy,  two  zones  or  girdlea  sur- 
rounding the  body  of  the  planet  Jupiter.     See  AsxRO- 

VOMT. 

Belts,  in  G0ographtf^  cei:tain  straits  between  the 
Gernan  ocean  and  the  Baltic.    The  Belts  belong  to 


the  king  of  Denns«rk,  who  ezacta  a  toll  from  all  ships    ^ 
which  pass  through  them,  excepting  those  of  Sweden,      | 
which  are  exempted.  ^^ 

B£Ii-T£iN,  a  superstitious  custom  observed  in  tbe^^^^^^^ 
Highlands  of  Scotland.  It  is  a  kind  of  rural  sacrifice^ 
performed  by  the  heidt>meO  of  every  village  on  the  first 
of  May.  They  cut  a  square  trench  in  tbe  ground,  Pom^i 
leaving  a  turf  in  thf  middle  :  on  that  they  make  a  fire  ^^' 
of  wood,  on  which  the^  make  a  large  caudle  of  eggs, 
butter,  oatmeal,  and  milk  \  and  bring,  besides  the  in- 
gredients of  the  candle,  plenty  of  beer  and  whisky  j  far 
each  of  the  company  must  contribute  something.  Tbe 
rites  begin  with  spilling  some  of  the  caudle  on  the 
ground,  by  way  of  libation  :  on  that,  every  one  takes  a 
cake  of  oatmeal,  upon  which  are  raised  aine  ^osm 
knobs,  each  dedicated  to  some  particular  being,  the  sop- 
posed  preserver  of  ttieir  flocks  and  herds,  or  to  some  par- 
ticular animal,  the  real  destroyer  of  them  :  each  penoa 
then  turns  his  fsce  to  the  fire,  breaks  oflT  a  knob,  aad 
flinging  it  over  his  shoulder,  says.  This  £  give  to  thee, 
presei've  thou  my  horses  {  this  to  thee^  preserve  thou  my 
sheep  ;  and  so  on.  After  th^t,  they  use  the  same  cere- 
mony to  the  noxious  animal :  This  I  give  to  thee,  0 
fox  I  spare  thou  my  iambs  ;  this  to  thee^  O  hooded  crow! 
this  to  thee^  0  eagle  I  When  the  ceremony  is  over,  they 
dine  on  the  caudle  >  and  after  the  feast  is  finiUied,  what 
is  left  is  hid  by  two  persons  deputed  for  thai  purpose ; 
but  on  the  next  Sunday  they  re-assemble  and  finish  tbs 
reliques  of  the  first  entertainment. 

BELTURBET,  a  town  of  Iieli^nd  in  tbe  county  of 
Cavan,  and  province  of  Ulster,  situated  on  the  rivcf 
Earn,  in  W.  Long.  7.  35.  N.  Lat.  54.  7. 

BELTZ,  or  Belzo,  a  province  of  Poland,  whic^ 
fell  to  the  share  of  Austria  in  1 795.  It  was  afterwards 
annexed  to  Bonaparte's  kingdom  of  Fo|and,  but  wu 
restored  to  Austria  in  1815. 

Beltz,  or  Be/»0,  a  town  of  Austrian  Poland,  aad 
capital  of  tbe  province  of  the  same  name,  seated  on  the 
confines  of  Upper  Volbynia,  among  marshea,  in  £•  Long. 
24.  N.  Lat.  50.  5. 

BELVEDERE,  in  the  Itahan  ArcUtectare,  &£. 
denotes  either  a  pavilion  on  tbe  top  of  a  building,  or 
an  artificial  eminence  in  a  garden }  the  word  literally 
signifying  a^ne  prospectm 

Belvedere,  a  considerable  town  of  Greece,  sad 
capital  of  a  province  of  the  same  name  in  the  Mom. 
The  province  lies  on  the  western  coast :  it  is  the  most 
fertile  and  rich  in  all  the  Morea ;  and  from  it  the  ni- 
si ns  called  Belvederes  take  their  name.  The  town  is 
situated  in  E.  Long.  22.  o.  N.  Lat.  38.  5. 

BELVIDERE.  See  Chsnopoduim,  BotaUt  la- 
des. 

BELUNUM,  b  Aneient  Geography^  a  town  of  Rh»- 
tia,  above  Feltria,  in  the  territory  of  the  Veneti ;  now 
BeUuno^  capital  of  the  Bellunese  in  the  territory  of  Ve- 
nice.   See  Belluno. 

BELUS,  in  Ancient  Geogn^Vy  a  nmsXX  river  of 
Galilee,  at  the  distance  of  two  stadia  from  Ptolemaii, 
running  from  the  foot  of  Mount  Carmel  out  of  the  lake 
Cendevia.  Near  this  place,  according  to  Josephus^ 
was  a  ronnd  hollow  or  valley,  where  was  a  kind  of 
sand  fit  for  making  glass  ;  which,  thongfai  exported  in 
great  qnantities,  was  found  to  be  inexhaustible.  Stiabo 
•ays,  the  whole  of  the  coast  from  Tyre  to  Ptolrasis 
hks  a  sand  fit  for  making  glass  \  but  that  the  sand  of 
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k  tile  yivolet  Bfelas  itnd  tftR  ficighb<t<Trkoo4l  is  a  lietter  sort  y 
afWl  here,  -according  to  Plinyi  tbe  making  of  glass  wn 
•^     first  discovered. 

BEMA,  iti  antiquity,  denotes  a  step  or  pace.  The 
bema  tnade  a  kind  of  Ithierary  measdre  among  the 
Greeks,  the  length  of  which  was  equivalent  to  one  ca* 
btt  aiMl  two  thirds,  or  tb  ten  palms.  Whence  also  the 
term  bemalizetn^  finfi»li^uf^  to  metuture  a  road. 

BciifA,  in  eCclesiastklal  writers,  denotes  tbe  altar  or 
aiincCuai7  in  the  artoient  churches.  In  which  sense  be- 
mti  made  the  third  or  frfnermost  part  of  th«  xbarcb, 
answering  to  tlie  chancel  among  us. 

Bema  was  also  used  for  the  bisbop^s  chair,  seat,  or 
^  throne,  placed  in  tbe  sanctoary.  It  was  called  bema 
from  the  stepa  by  trhich  it  was  to  be  ascendH. 

Bema  'was  also  ilsed  for  the  nutdcr's  deak.  This  in 
th^  Gre^k  chtnrch  was  deboittinated  ^9ii^  yr«r«9,  in  the 
liatin  chorch  a^bo. 

Behia  is  more  peciiliarly  dsed  for  the  Manicbees  al- 
tar, ivbich  iras  in  a  different  plate  from  that  of  the  Ca- 
tholics. 

'Bema  was  kUo  a  denominatidn  given  by  this  sect  to 
the  anniversary  of  the  day  when  Manea  was  killed, 
which  with  them  was  a  solemn  feast  and  day  of  rejoi* 
cing.  One  of  the  chief  ceremonies  of  the  feait  consist- 
^  in  Bettirig  out  and  adorning  tbtir  b^ma  or  altar  ^ith 
'great  magnificence. 

BEMBEA,  a  provirlce  of  the  kingdom  of  Angok 
^n  Africa.  It  is  divided  into  Higher  and  Lower;  and 
e^tehds  on  tme  side  lilong  the  sea,  and  on  the  other  di* 
▼ides  Angola  frdm  the  foreign  states  on  the  sdnth.  The 
country  is  hirge,  populoufi,  and  abounding  with  cattle ; 
with  the  hi,  of  which  the  inhabitants  anoint  til^ir  heads 
and  bddies,  and  clothe  tbeitfselves  with  their  bides 
'coarftCly  dressed.  They  are  faddicted  to  fhe  same  idn- 
hitrduB  sdp^rititiods  ^\x\k  tbe  redt  of  the  natives,  bdt 
apeak  a  quite  different  ladguage.  The  province  ia  wa- 
teipied  by  a  river  called  Lutano  or  iSleiif  Francisco^  which 
abounds  with  drocodiliss,  Stea-^horses,  and  monstrous  ser- 
pents, that  do  a  great  deal  of  mischief. 

BEMBO,  Peter,  a  noble  Venetian,  secretary  to 
Ijco  X.  and  afterwards  cardinal,  Was  one  of  the  best 
fvriters  of  tbe  1 6th  century.  He  was  a  good  poet  (H>tb 
in  Italian  and  Latin  ;  but  be  is  justly  censured  for  the 
looseness  and  inim'odesty  of  some  of  his  poems.  He  pub- 
-lisRed,  besides  thiRSe,  A  History  of  Vtenite*;  Letters  j 
and  a  bm^k  in  phiise  of  the  duke  and  duebess  of  Urbt- 
no.     He  died  in  1547,  in  the  flA  year  of  bis  age. 

BEM8TER,  dr  Bemisteh,  a  town  of  Dorsetshire 
in  England,  seRt«>d  th\  the  river  Bert,  containing  2190 
rnhabttants  in  i6ri.    W.  Long.  3.  15.  N.  Lat.  50.45. 

BEN.     8^e  Behk. 

Ben,  in  Pkarmo/cy^  the  name  of  an  exotic  purgative 
fruit,  of  tbe  size  and  figure  of  "a  nut ;  whence  it  is  also 
called  the  ben  nut^  sometimes  baianus  vnyrepaica^  Or 
glans  ttftguentarta* 

Naturalists  distinguish  two  kinds  of  b^d»:  Tiz.  the 
great,  ben  ftMgnufn^  which  resembti*s  tbe  filbert,  and 
is  by  some  called  avellana  purgatr/x^  brought  from 
America ;  and  tbe  sdiall,  ben  panfttm^  brought  from 
Ethiopia. 

Ben  nuts  yield,  by  expression,  mtioh  oil,  which  frdtai 
it's  property  of  not  b«*coming  rancid,  at  least  for  years, 
loused  as  a  menstruum  for  the  extraction  of  the  odtH 
riferous  parts  of  tbe  flowers  of  jessamin,  violets,  roses^ 


hyacinths,  lilies  of  th^  valley,  tuberoses,  jnnqnrU,  dove 
julyflowers,  and  others  which  like  these  yield  little  or 
no  essential  oil  by  dtsttllation,  hut  impart  their  fragrance 
to  expressed  oils.  The  method  of  impregnating  oil  of 
ben  With  the  odour  of  flowers  is  this :  Some  frne  carded 
cotton  is  dipped  in  the  oil,  and  pot  in  the  bottom  of  a 
proper  vessel.  On  this  is  spread  a  thick  layer  of  fresh 
flowers,  above  which  more  cdtton  dipt  in  oil  is  placed  ; 
and  thus  alternately  flowers  and  cdtton  are  disposed,  till 
the  vessel  (which  may  be  made  of  tin,  with  a  cov^r  to 
be  screwed  on  to  ft,  or  of  porcelain)  is  full.  By  cK- 
gestion  during  24  hours  in  a  water- bath,  tbe  oil  will 
receive  the  odoiir  of  the  flowers. 

BENARES,  a  district  of  Hindoi^tan  Proper  in  thfe 
East  Indies,  which  lies  between  Bahar  and  Oode ;  and 
comprehends  the  ci rears  of  Benares,  Jionpoor,  Chonar, 
and  Gazypour.  It  was  ceded  to  the  English  in  1775  y 
but  only  came  entirely  into  their  hands  in  1781,  when 
tbe  rajah  was  expelled. 

Bekares,  a  populobs  city  in  the  East  Indies,  and 
capital  of  the  district  of  tbe  same  name.  It  is  situated 
on  the  north  side  of  the  Ganges,  which  is  here  very 
broad  and  tbe  banks  are  very  high.  Benares  has  been 
much  celebrated  as  the  ancient  seat  of  Braminical 
learning.  Several  Hindoo  temples  embellish  the  banks 
of  the  river  ^  and  many  other  of  tbe  public  and.  private 
buildings  are  extremely  magnificent.  Tbe  streets,  how-  - 
ever,  are  narrow,  and  the  houses  high,  some  of  them  even 
five  stories,  whidh  are  inhabited  by  different  families. . 
The  more  opulent  inhabitants  live  in  detached  Bouses, 
which  have  an  open  court,  and  are  surrounded  by  a 
Wall.  In  the  centre  of  the  city  there  is  a  lai^  Maho- 
metan mosque,  which  was  built  by  the  emperor  An- 
l^ngzebe,  who  destroyed  a  magnificent  Hindoo  temple 
which  had  been  erected  on  the  satxle  spot.  Many  of 
the  Hindoo  temples  were  demolished  by  the  Mahome- 
tans, the  ruins  of  whicii  are  still  visible  in  difleretit  places 
round  the  city.  The  same  manners  and  customs  still 
prevail  among  these  people,  as  at  the  remotest  period 
which  histdry  has  traced.  No  innovations  either  in 
civil  or  religioUKs  matters  have  been  admitted.  An  in- 
surrection WHS  excited  here  in  1 781,  and  by  the  formi- 
dable appearance  which  it  assum<>d,  threatened  to  prove 
fatal  to  tbe  English  interest  in  HindoHan.  It  was  at 
length  suppressed,  and  the  rajah  Cheyt  Sing  was  depe-> 
sed  in  1783.  Benares  has  been  also  lohg  celebrated 
for  its  observatory.  See  ObservatcJUy.  It  is  esti- 
mated to  contain  600,000  souls,  and  is  425  mil^  south- 
east of  Delhi,  and  400  miles  nortb-West  of  Calcutta.  . 
E.  Lon^.  83.  10.  N.  Lat.  25.  io. 

BENAVARRI,  a  town  of4h£  kingdom  of  Arragaiv  . 
in  Spain,  seated  on  the  frontiers  of  Catalonia.   £.  Long. 
O.  40.  N.  Lat.  41.  55. 

BENAVRNTO,  a  town  of  Spain,  in  the  kingdom 
of  Leon,  and  Terra  di  Campns,  with  the  title  of  a  duchy. 
It  is  seated  on  the  river  Ela,  in  W.  Long.  5.  o.  N. 
Lat.  42.  4. 

BENAVIDUS,  or  Bona  virus  (Marcus  Mantua), 
a  celebrated  civilian,  taught  civil  law  with  reputation, 
during  60  years,  at  Padua  the  place  of  his  birth  ;  and 
died  ill  1582,  aged  03.  His  principal  works  are, 
J.  CpUectanea  super  Jus  Cassarettm.  2.  Consiliorvm^ 
torn.  IK  3.  Problematum  iega/mm.  4.  DeiHustribus 
JarisconsiMSf  &c. 

BENCH,.  Qr  Banc,  in  Law^  .  See  Bang» 
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Free-  Free^BsNCH  signifies  that  estate  in  copyiieldrlands 

B«ncli,  -which  the  wife  being  espoused  a  virgiiiy  baa,  after  the 
R  "noi^  decease  of  her  husband,  for  her  dower,  according  to  the 
custom  of  the  manor.  -  As  to  ihis  free-bench,  several 
manors  have  several  customs  ^  as  in  the  manors  l>f  East 
and  West  Enbourne,  in  the  county  of  Berks,  and  other 
parts  of  England,  there  is  a  custom,  that  when  a  copy- 
hold tenant  dies,  the  widow  shall  have  her  free-bench 
in  all  the  deceasc^d  husband^s  lands,  whilst  she  lives  single 
and  chaste  ^  but  if  she  commits  iocontinency,  she  shall 
forfeit  her  estate  :  nevertheless,  upon  her  coming  into 
the  court  of  the  manor,  riding  on  a  black  ram,  and 
having  bis  tail  in  her  hand,  and  at  the  same  time  re- 
peating a  form  of  words  prescribed,  the  steward  is  ob- 
liged, by  the  custom  of  the  manor,  to  re-admit  her  * 
to  her  free-bench* 

King's  Bench^  a  court  in  which  the  king  was  for- 
merly accustomed  to  sit  in  person,  and  on  that  account 
was  moved  with  the  king^s  household.  This  was  ori- 
ginally the  only  court  ''in  Westminster-hally  and  from 
this  it  is  thought  that  the  courts  of  common  pleas  and 
exchequer  were  derived.  As  the  king  in  person  is  still 
presumed  in  law  to  sit  in  this  court,  though  only  repre- 
sented by  his  judges,  it  is  said  to  have  supreme  autho- 
rity t  and  the  proceedings  in  it  are  supposed  to  be  co* 
ram  nobis^  that  is,  before  the  king.  This  court  con- 
sists of  a  lord  chief  justice  and  three  other  justices  or 
judges,  who  are  invested  with  a  sovereign  jurisdiction 
over  all  matters  whether  of  a  criminal  or  public  nature. 
The  chief  justice  has  a  salary  of  5500I.  and  the  other 
judges  2400I.  each. 

All  crimes  against  the  public  good,  though  they,  do 
not  injure  any  particular  person,  are  under  the  cogni- 
zance of  this  court  \  and  no  private  subject  can  suf- 
fer any  unlawful  violence  or  injury  against  his  person, 
liberty,  or  possessions,  but  a  proper  remedy  is  afforded 
him  here  ^  not  only  for  satisfaction  of  damages  sustain- 
ed, but  for  the  punishment  of  the  offender  \  and  wherc- 
ever  this  court  meets  with  an  offence  contrary  to  the  first 
principles  of  justice,  it  may  punish  it.  It  frequently 
.  proceeds  on  indictments  found  before  other  courts,  and 
removed  by  certiorari  into  this.  Persons  illegally  com- 
mitted to  prison,  though  by  the  king  and  council,  or 
either  of  the  houses  of  parliament,  may  be  bailed  in  it  \ 
and  in  some  cases  even  upon  legal  commitments.-— 
Writs  of  mandamus  are  issued  by  this  court,  for  the 
restoring  of  officers  in  corporations,  &c.  unjustly  turn- 
ed outy^and  freemen  wrongfully  disfranchised. 

The^court  of  King^s  Bench  is  now  divided  into  a 
crown  side  and  plea  side )  the  one  determining  crimi- 
nal, and  the  other,  civil  causes. 

On  the  crown  side,  or  crown  office,  it  takes  cogni- 
zance of  all  criminal  causes,  from  high  treason  down 
to  the  most  trivial  misdemeanour  or  breach  of  the  peace, 
into  this  court  also  indictments  from  all  inferior  courts 
may  be  removed  by  writ  oi  certiorari ;  and  tried  either 
at  bar,  or  at  niai prius^  by  a  jury  of  the  county  out  of 
which  the  indictment  is  brought.  The  judges  of  this 
court  are  the  supreme  coroners  of  the  kingdom.  And 
the  court  itself  is  the  principal  court  of  criminal  juris- 
diction known  to  the  laws  of  England.  For  which 
reason,  by  tlie  coming  of  the  court  of  KingV  Bench 
into  any  county  (as  it  was  removed  to  Oxford  on  ac- 
count of  the  sickness  in  1665,)  all  former  commissions 
of  oyer  and  terminer^  and  general  gaol-delivery,  are  at 


once  jAsorbed  and^termioed  ipm  facto  z  io  (be  same   k^, 
nianoer  as^  by  thc^  old  Gothic  and  SaxoD  constitution,    Bo^ 
Jure  vetusto  obtinuit^  qttievisse  omnia  ivferiora  judida 
dieentejus  rege.     Into  this  court  of  King's  Bench  bath 
reverted  all  that  was  good  and  salutary  of  the  tlor- 
chamber. 

On  the  plea  side,  this  court  determines  all  personal 
actions  commenced  by  btU  or  writ  \  as  actions  of  debt, 
upon  the  case,  detinue,  trover,  ejectment,  trespass, 
waste,  &c.  against  any  person  in  ~the  caatody  of  the 
marshal  of  the  court,  as  every  person  sued  here  is  sop* 
posed  to  be  by  law. 

The  officers  on  the  crown  side  are  the  clerk  and  se- 
condary of  the  crown ;  and  <on  the  side  of  the  pleas 
there  are  two  cliief  clerks .  or  prothonotaries,  and  their 
secondary  and  deputy,  the  costos  brevium,  two  deiks 
of  the  papers,  the  clerk  of  the  dedarataoBS,  the  signer 
and  sealer  of  bills,  the  clerk  of  the  rules,  clerk,  of  the 
errors,  and  clerk  of  the  bails  \  to  wfaich  may  be  added 
the  filazers,  the  marshal  of  the  court,  an4  tbe  crier. 
Amicable  Bencb.  See  Amicable. 
BENCHERS,  in  the  inns  of  court,  tbe  senior  mem- 
bers of  tbe  society,  who  are  invested  with  the  goveni- 
ment  thereof. 

BENCOOLEN,  a  fort  and  town  of  Asia,  on  the 
sooth- west  coast  of  the  island  of 'Sumatra,  belonging  to 
tbe  British.  The  place  is  known  at  sea  by  a  slender 
mountain  called  the  Sugar  Loqff  which  rises  about  20 
miles  inland.  Abont  a  quarter  of  a  mile  from  the  sea 
stands  an  Indian  village,  whose  houses  are  small  and 
low,  and  built  on  posts.  The  country  about  Ben- 
coolen  is  mountainous  and  woody,  and  tbe  air  unwhole- 
some, the  mountains  being  continually  oovered  wilh 
thick  heavy  clouds  that  produce  lightniogy  thmnder, 
and  rain.  There  is  no  beef  to  be  bad^  oxcept  that  of 
buffaloes,  which  is  not  very  palatable ;  and  indeed  pro- 
visions of  all  kinds,  except  fruit,  are  pretty  scares. 
The  chief  trade  is  in  pepper,  of  which  grait  quantities 
grow  on  the  island.  There  are  frequent  bickerings  be- 
twixt the  natives  and  the  factory,  to  tbe  no  small  in- 
jury of  the  East  India  Company.  The  factory  was  once 
entirely  deserted  ^  and  had  not  tbe  natives  found  that 
trade  decreased  by  reason  of  their  absence,  it  is  scavee- 
ly  probable  that  ever  the  English  would  have  been  in- 
vited there  again.     E.  Long.  101  •  5.  S.  Lat.  4.  5. 

BEND,  in  Heraldry^  one  of  the  nine  honourable  or- 
dinaries, containing  a  third  part  of  tbe  field  when 
charged,  and  a  fifth  when  plain*  It  is  sometimes,  ^ike 
other  ordinaries,  indented,  ingrailed,  <Skc.  and  is  either 
dexter  or  sinister.     See  Heraldry. 

In  BESDf  is  when  any  things,  borne  io  arms,  ate 
placed  obliquely  from  the  upper  comer  to  tbe  opposite 
lower,  as  the  bend  lies. 

BENDER,  a  town  of  Bessarabia  in  European  Rus- 
sia, seated  on  the  river  Niester,  in  E.  Long.  29.  5«'>N. 
Lat.  46.  40.  It  is  remarkable  for  being  the  place  of 
retreat  of  Charles  XII.  after  he  was  defeated  by  tbe 
Russians  at  the  battle  of  Fultowa  in  1709. 

BENDERMASSEN,  a  town  of  tbe  island  of  Bor^ 
neo  in  Asia,  and  capital  of  a  kingdom  of  the  same 
name.  It  has  a  good  harbour ;  and  stands  in  £«  Long* 
113.  50.  S.  Lat.  2.  40. 

BEND  IDA,  in  antiquity,  a  festival,  not  unlike  tbe 
Bacchanalia,  celebrated  by  the  Athenians  in  bonoa^  of 
Diana. 

BENDING, 


SEN 


C    553    ] 


BEN 


BENDING,  in  a  general  sente,  the  redacing  a 
•Uraight  body  into  a  curve,  or  giTing  it  a  crooked 
form. 

Tbe  bending  of  timber- boards,  &c«  is  effected  hj 
means  of  heat,  whereby  their  fibres  are  so  relaxed  that 
you  may  bend  them  into  any  figure. 

Bending,  in  the  sea  language,  the  tying  two  ropes 
or  cables  together  :  thus  they  say,  bend  the  cable^  that 
is,  make  it  fast  to  the  ring  of  the  anchor)  bend  the  sa$i^ 
make  it  fast  to  the  yard* 

BENDS,  in  a  ship,  the  same  with  what  are  called 
UHiilt^  or  wa/es :  the  outmost  timbers  of  a  ship*s  side, 
on  which  men  set  their  feet  in  climbing  op.  They  are 
reckoned  from  the  water,  and  are  called  the^#^,  SC" 
€ond^  or  third  bend*  They  are  the  chief  strength  of  w 
sbip*s  sides  \  and  have  the  beams,  knees,  and  foot^hooks, 
bolted  to  them. 

BENDY,  in  Heraldry^  is  the  field  divided  into  fonri 
•ix,  or  more  parts,  diagonally,  and  varying  in  metal 
and  colour.— -The  general  custom  of  England  is  to  make 
an  even  number ;  but  in  oth^r  countries  they  regard  it 
cot,  whether  even  or  odd. 

BENCAPED,  among  sailors*  A  ship  is  said  to  be 
ieneaped  when  the  water  does  not  jflow  high  enough  to 
bring  her  off  the  ground,  out  of  the  dock  or  over  the 
bar. 

BENEDETTO,  St,  a  considerable  town  of  the 
Maotuan,  in  Italy,  in  £.  Long.  ii.  aj.  N.  Lat  45.  o. 

BENEDICITE,  among  ecclesiastical  writers,  an 
appellation  given  to  the  song  of  the  three  children  in 
tbe  fiery  furnace,  on  account  of  its  beginning  with  the 
word  benedicite.  The  use  of  this  song  in  Christian  wor* 
oliip  is  very  ancient,  it  appearing  to  have  been  sung  in 
all  the  churches  as  early  as  St  Chryso8tom*s  time. 

BENEDICT  XIV.  Pope,  (Prosper  Lambertini  of 
fiologna),  celebrated  for  his  learning  and  moderation, 
which  gained  him  the  esteem  of  all  sensible  Protestants. 
He  was  the  patron  of  learned  men  and  celebrated  ar- 
tists i  and  an  elabofHte  writer  on  theological  subjects. 
His  works  made  12  vols,  in  folio.     He  died  in  1758. 

fiENCDlCT,  St,  ihe  founder  of  the  order  of  the  Be* 
nedictine  monks,  was  born  in  Italy  about  tbe  year  480. 
He  was  sent  to  Rome  when  be  was  very  young,  and 
there  received  the  first  part  of  his  education.  At  14 
years  of  age  he  was  removed  fiom  thence  to  Sublaco, 
about  40  miles  distant.  Here  he  lived  a  most  ascetic 
life,  and  shot  himself  up  in  a  cavern,  where  nobody 
knew  any  thing  of  him  except  St  Roroanus,  who,  we 
are  told,  used  to  descend  to  him  by  a  rope,  and  to 
supply  him  with  provisions.  But  being  afterwards  dis- 
covered by  the  monks  of  a  neighbouring  monastery, 
they  chose  bim  for  their  abbot.  Their  manners,  how- 
ever, not  agrt^ing  with  those  of  Benedict,  he  returned 
to  his  solitude  ^  whither  many  persons  followed  him, 
and  put  themselves  under  his  direction,  so  that  in  a  short 
time  he  built  la  monasteries.  In  the  year  528,  or  the 
following,  he  retired  to  Mount  Cassino,  where  idolatry 
was  still  prevalent,  there  being  a  temple  of  Apollo 
erected  here.  He  instructed  the  people  in  the  adjacent 
country,  and  having  converted  them,  be  broke  the 
image  of  Apollo,  and  built  two  chapels  on  the  moun- 
tain. Here  he  founded  also  a  monastery,  and  instituted 
the  order  of  his  name  which  in  time  became  so  fa- 
mous and  extended  all  over  Europe.     It  was  here  too 
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that  he  composed  his  Segtda  MonaehorUm^  which  Gre-  Bcaodiet^ 
gory  the  Great  speaks  of  as  the  most  sensible  and  best  Bcncdie- 
written  piece  of  that  kind  ever  published*  The  time  ^^"^^ 
of  his  death  is  uncertain,  but  is  placed  between  540 
and  550.  He  was  looked  upon  as  tbe  Elisba  of  his 
time  )  and  is  reported  to  have  wrought  a  great  number 
of  miracles^  which  are  recorded  in  the  second  book  of 
the  Dialogues  of  St  Gregory  the  Great* 

Benedict,  abbot  of  Peterboroughi  was  educated 
at  Oxford,  became  a  monk  in  tbe  monastery  of  Christ's 
church  in  Canterbury,  and  some  time  after  was  chosen 
prior  by  tbe  members  of  that  society*  Though  he  had 
been  a  great  admirer  of  Archbishop  Becket,  and  wrote 
a  life  of  that  prelate,  he  was  so  much  esteemed  by 
Henry  II*  that  by  the  influence  of  that  prince  he  was 
elected  abbot  of  Peterborough,  A.  D.  1 177.  He  as- 
sisted at  the  coronation  of  Richard  I*  A.  D.  1 1 89 ;  and 
was  advanced  to  be  keeper  of  tbe  great  seal,  A.D.  i  ipx* 
But  he  did  not  long  enjoy  this  high  dignity,  as  he  died 
on  Michaelmas  day,  A.  D.  Ii93.  Besides  his  life  of 
Archbishop  Becket,  he  composed  a  History  of  Henry  II* 
and  Richard  I.  from  A.  D.  1 170  to  A.  D.  1 192  >  which 
hath  been  much  and  justly  esteemed  by  many  of  our 
greatest  antiquaries,  as  containing  one  of  the  best  ac« 
counts  of  tbe  transactions  of  those  times.  A  beautiful 
edition  of  this  work  was  published  at  Oxford,  in  two 
Volumes,  by  Mr  Hearne,  A.  D.  1735. 

BENEDICTINES,  in  church  history,  an  order  of 
monks,  who  profess  to  jfoilow  the  rules  of  St  Benedict. 

Tbe  Benedictines,  being  those  only  that  are  properly 
called  tnonks^  wear  a  loose  black  gown,  with  large  wide 
sleeves,  and  a  capuche,  or  cowl,  op  their  heads,  ending 
in  a  point  behind.  In  the  canon  law,  they  are  styled 
black  friart^  from  the  colour  of  their  habit. 

The  rules  of  St  Benedict,  as  observed  by  the  English 
monks  before  tbe  dissolution  of  the  monasteries,  were 
as  follows:  They  were  obliged  to  perform  their  devo- 
tions seven  times  in  24  hours,  the  whole  circle  of  which 
devotions  had  a  respect  to  the  passion  and  death  of 
Christ :  they  were,  obliged  always  to  go  two  and  two 
together :  every  day  in  lent  they  were  obliged  to  fast 
till  six  in  the  evening,  and  abated  of  their  usual  time 
of  sleeping  and  eating )  but  they  were  not  allowed  to 
practise  any  voluntary  austerity  without  leave  of  their 
superior :  they  never  conversed  in  their  refectorv  at 
meals,  but  were  obliged  to  attend  to  the  reading  of  th« 
Scriptures :  they  all  slept  in  the  same  dormitory,  but 
not  two  in  a  bed  \  they  lay  in  their  clothes  :  for  small 
faults  they  were  shut  out  from  meals ;  for  greater  they 
were  debarred  religious  commerce,  and  excluded  from 
tbe  chapel  j  and  as  to  incorrigible  oflenders,  they  were 
excluded  from  tbe  monasteries.  Every  monk  had  two 
coats,  two  cowls,  a  table-book,  a  knife,  a  needle,  and  a 
handkerchief ;  and  the  furniture  of  their  bed  was  a  mat, 
a  blanket,  a  rug,  and  a  pillow* 

Tbe  time  when  this  order  came  into  England  is  well 
known  \  for  to  it  the  Englis^h  owe  their  conversion  from 
idolatry*  In  the  year  596,  Pope  Gregory  sent  hither 
Augustine,  prior  of  the  monastery  of  St  Andrew  atRome, 
with  several  other  Benedictine  monks.  St  Augustine 
became  archbishop  of  Canterbury,  and  the  Benedictines 
founded  several  monasteries  in  England,  as  also  the  me- 
tropolitan church  of  Canterbury,  and  all  the  cathedrals 
that  were  afterwards  erected. 
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Pope  John  XXII.  wlio  iied  in  T334,  after  an  exact 
inquiry,  found,  that,  since  the  first  rise  of  the  order, 
there  bad  been  q,f  it  24  popes,  near  200  cardinals,  7000 
archbishops,  I5>000  bishops,  15,000  abbots  of  renown, 
above  40CO  saints,  and  upwards  of  57,000  monasteries. 
There  have  been  likewise  of  this  order  20  emperors  and 
10  empresses,  47  kings  and  above  50  queens,  20  sons  of 
emperors,  and  4^  sons  of  kings:  about  100  princesses, 
daughters  of  kings  and  emperors  j  besides  dnkes,  mar- 
quises, earls,  countesses,  &c.  innumerable.  The  o^der 
has  produced  a  vast  number  of  eminent  writers  and 
other  learned  men.  Their  Rabanus  set  up  the  school 
of  Germany.  Their  Alcuinus  founded  the  university  of 
Paris.  Their  Dionysius  Exiguufi  perfected  the  ecclesi- 
astical computation.  Their  Guide  invented  the  scale 
of  music  \  and  their  Sylvester,  the  organ.  They  boast 
to  have  produced  Ansel mos,  lldephonsus,  Venerable 
Bede,  &c. 

There  are  nuns  likewise  who  follow  the  rule  of  St 
Benedict  *,  among  whom  those  who  call  themselves  m»- 
tigatedj  eat  flesh  three  times  a  week,  on  Sundays,  Toes- 
days,  and  Thursdays  ^  the  others  observe  the  rule  of  St 
Benedict  in  its  rigour,  and  eat  no  flesh,  unless  they  are 
^ick. 

BENEDICTION,  in  a  general  sense,  the  act  of 
blessing,  or  giving  praise  to  God,  or  returning  thanks 
for  his  favours.  Hence  also  benediction  is  still  applied 
to  the  act  of  saying  grace  before  or  after  meals.  Nei* 
ther  the  ancient  Jews  nor  Christians  ever  ate  without 
a  short  prayer.  The  Jews  are  obliged  to  rehearse  100 
benedictions  per  day  *,  of  which  80  are  to  be  spoken  in 
the  morning.  The  first  treatise  of  the  first  order  in 
the  Ta4mud,  entitled  Seratm,  contains  the  form  and 
order  of  the  daily  benedictions.  It  was  usual  to  give 
benediction  to  travellers  on  their  taking  leave  *,  a  prac- 
tice which  is  still  preserved  among  the  monks.  Bene- 
dictions  were  likewise  given  among  the  ancient  Jews,  as 
well  as  Christians,  by  imposition  of  hands.  And  when 
at  length  the  primitive  simplicity  of  the  Christian  wor- 
ship began  to  give  way  to  ceremony,  they  added  the 
sign  of  the  cross,  which  was  made  with  the  same  hand, 
as  before,  only  elevated,  or  extended.  Hence  benedic- 
tion, in  the  modem  Komish  church,  is  used,  in  a  more 
particular  manner,  to  denote  the  sign  of  the  cross  made 
by  a  bishop,  or  prelate,  as  conferring  some  grace  on  the 
people.  The  custom  of  receiving  benediction,  by  bow- 
ing the  head  before  the  bishops,  is  very  ancient  y  and 
'was  so  universal,  that  emperors  themselves  did  not  de- 
cline this  mark  of  submission.  Under  the  name  benedic^ 
iiorty  the  Hebrews  also  frequently  understand  the  pre- 
sents which  friends  make  to  one  another,  in  all  probabi- 
lity because  they  are  generally  attended  with  blessings 
and  compliments,  both  front  those  w4io  give  and  those 
who  receive  them. 

Nuptial  Benediction^  the  external  ceremony  per- 
formed by  the  priest  in  the  office  of  matrimony.  This 
is  also  called  sacerdotal  and  matrimonial  benediction,  by 
the  Greeks  it^cX^ym  and  ii(a7iXw4«.  The  nuptial  bene- 
diction is  not  essential  to,  but  the  confirmation  of,  a 
marriage  in  the  civil  law. 

Beatic  Benediction,  {benedictio  beatica),  is  the 
viaticum  given  to  dying  persons.  The  pope  begins  all 
his  bulls  with  this  form  :  Salutem  et  apontolicam  bene^ 
dictioncm,  ^ 

* 

Benediction  ii*  also  used  for  an  ecclesiastical  cere- 


mony, whereby  ftttilng  is  rendered  sacred  or  venerable.  BtnHii. 
In  thia  sense  benediction  differs  from  oonseeration,  as  in  ti«, 
the  latter  unction  is  applied,  which  is  not  in  the  former:  ^'^^^ 
Thus  the  chaliee  is  consecrated,  and  the  pi x  blessed  -,  as 
Ide  former,  not  the  latter,  is  anointed :  though,  is  the 
common  usage,  these  two  words  are  applied  promisca- 
onsty.-— The  spirit  of  piety,  or  rather  of  eaperstition, 
lias  introduced  into  the  Komish  church  benedietieas  for 
almost  every  thing.  We  read  of  forms  of  benediotioos 
for  wax  candles,  for  boughs,  for  ashes,  for  church- vest- 
sels,  and  ornaments  ^  for  flags  or  ensigns,  anns,  first- 
fmits,  houses,  ships,  pascal  eggs,  cilieiofii  or  the  hair- 
eloth  of  penitents,  churchyards,  &c  In  genera),  these 
benedictions  are  performed  by  aspersions  of  holy  water, 
signs  of  the  cross,  and  prayers  suitable  to  the  naturs  of 
the  ceremony.  The  Iwms  of  these  benedictions  aic 
found  in  ttie  Roman  pontifical,  in  the  Roman  missal,  in 
the  book  of  ecclesiastical  ceremonies  printed  in  Fope 
Leo  X.N  time,  and  in  the  rituals  and  ceremonies  of  the 
different  cborch'es,  which  are  found  collected  in  Fa- 
ther MarfteneN  work  on  the  rites  and  discipline  of  the 
church. 

BENEFICE  (benefieium\  in  middle-age  writers,  it 
nsed  for  a  fee,  sometimes  denominated  more  pecoliarly 
beneficium  militare.  In  this  sense,  benefice  was  an  estate 
iu  land,  at  first  granted  for  life  only ;  so  called,  because 
it  was  held  ex  mero  benejicio  of  the  donor  :  and  the  te- 
nants were  bound  to  swear  fealty  to  the  lord,  and  to 
serve  him  in  the  wars.  In  after- times,  as  tbese  tennres 
became  perpetual  and  hereditary,  they  left  their  nant 
of  benefijcia  to  the  livings  of  the  clergy  \  and  retained  te 
themselves  the  name  of  feuds. 

Benefice,  in  an  ecclesiastical  sense,  a  church  en- 
dowed with  a  revenue  for  the  performance  of  divine 
service  ;  or  the  revenue  itself  assigned  to  an  ecclesiasti- 
cal person,  by  way  of  stipend,  for  the  service  he  is  to 
do  that  church. 

All  church* preferments,  except  bishoprics,  are  called 
benefices  ;  and  all  benefices  are,  by  the  canonists,  some- 
times iiyXeA  dignities:  but  we  now  ordinarily  distinguish 
between  benefice  and  dignity  \  applying  dignity  to  bi- 
shoprics, deaneries,  archdeaconries,  and  prebendaries  ] 
and  benefice  to  parsonages,  vicarages,  and  donatives. 

Benefices  are  divided  by  the  canonists  into  simple  and 
sacerdotal.  In  the  first  there  is  no  obligation  but  to 
read  prayers,  sing,  &c.  such  as  canonries,  chaplaiosbips, 
chantries,  &c. :  the  second  are  charged  with  the  core  of 
souls,  or  the  direction  and  guidance  of  consciences^  such 
as  vicarages,  rectories,  &:c. 

The  Romanists  again  distinguish  benefices  into  re golar 
and  secular.  Regular  or  titular  benefices  are  those  held 
by  a  religious,  or  a  regular  who  has  made  profession  of 
some  religious  order  \  such  are  abbeys,  priories,  conven- 
tuals, &c. ;  or  rather,  a  regular  benefice  is  that  which 
cannot  be  conferred  on  any  but  a  religions,  either  by  its 
foundation,  by  the  institution  of  some  superior,  or  by  pre- 
scription :  for  prescription,  forty  years  possession  by  a  re- 
ligious makes  the  benefice  regular.  Secular  benefices 
are  only  such  as  are  to  be  given  to  secular  priests,  i.  e. 
to  such  as  live  in  the  world  and  are  not  engaged  in  any 
monastic  order.  All  benefices  are  reputed  secular,  till 
the  contrary  is  made  to  appear.  They  are  called  secu* 
lor  benefices,  because  held  by  seculars  3  of  which,  kind 
are  aImot*t  all  cures. 

The  canonists  distinguish  three  mannen  of  vacating 
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idlet  &  benefice,  vir.  i.  Dejure^  when  the  person  enjoying  it 
R  1%  gniltj  of  certain  crimei  expresied  in  those  laws,  as  liCi^ 
resy,  simony,  &c.  2.  Defacto^  as  well  at  dejvre^  by 
the  natural  death  or  the  resignation  of  the  incumbent  \ 
whieb  resignation  may  be  either  express  or  tacit/  as 
when  he  engages  in  a  btate,  &c.  inconsistent  with  it,  as, 
among  the  Romanists,  by  marrying,  entering  into  a  re- 
ligious order,  or  the  like.  3.  By  the  sentence  ftfajudge^ 
by  way  of  punishment  for  certain  crimes,  as  concubi- 
nage, perjury,  &c. 

Benefices  (>egan  about  500.  The  following  account 
of  those  in  England  is  given  as  the  fact  by  Dr  Burn, 
viz.  that  there  are  1071  livings  not  exceeding  lol.  per 
annum :  1467  liirings  above  loL  and  not  exceeding 
aol.  per  annom;  1126  livings  above  20L  and  not  ex* 
oeeding  30!.  per  annum  \  1049  livings  above  30I.  and 
not  exceeding  40I.  per  annum  \  884  livings  above  40!. 
and  not  exceeding  jol.  per  annum  \  SS97  livings  un- 
der 50!.  per  ananm.  ]t  must  be  500  years  before 
every  living  can  be  raised  to  60I.  a-year  by  Qneen 
Anne^s  bounty,  and  339  years  before  any  of  them  can 
exceed  50I*  a-year.  On  the  whole,  there  are  above 
11,000  church  preferments  in  England,  exclusive  of 
bishoprics,  deaneries,  canonries,  prebendaries,  priest- 
vicars,  lay -vicars,  secondaries,  &c.  belonging  to  catfae* 
drals,  et  choristers,  or  even  curates,  to  welUbeneficed 
clergymen. 

Bkkbfice  in  commendam  is  that,  the  direction  and 
management  of  which,  upon  a  vacancy,  is  given  or  re- 
commended to^n  ecclesiastic,  for  a  certain  timcitill  he 
may  be  conveniently  provided  for. 

BENEFICIARII,  in  Roman  antiquity,  denote  sol- 
diers who  attended  the  chief  officers  of  the  army,  be- 
ing exempted  from  other  duty.  Beneficiarii  were  also 
soldiers  dischifrged  from  the  military  service  or  dnty, 
and  provided  with  benejicia  to  subsist  on*  These  were 
probably  the  same  with  the  former,  and  both  might  be 
comprised  in  the  same  definition.  They  were  old  expe- 
rienced soldiers,  who,  having  served  out  their  legal  time, 
or  r^^ceived  a  discharge  as  a  particular  mark  of  honour, 
were  invited  agajn  to  the  service,  where  they  were  held 
in  great  esteem,  exempted  from  all  military  drndgeryi 
and  appointed  to  guard  the  standard,  &c«  These,  when 
tbns  recalled  to  service,  were  also  denominated  evocati; 
before  their  recal,  emeriti, 

Bkiieficiarii  was  also  used  for  those  raised  to  a  high^^ 
cr  rank  by  the  favour  of  the  tribunes  or  other  magi- 
strates. The  word  hentficiarius  frequently  occurs  in  the 
Roman  inscriptions  found  in  Britain,  where  consulis  w 
always  joined  with  it  ^  butbesides  benefiaariuM  ammdiB^ 
we  find  in  Grutar  hcnejvciarius  tn'bunt^  pnetoriif  iegati^ 
prmftcti^  proctmsuiis,  &c. 

BENEFICIARY,  in  general,  something  that  re- 
lates to  benefices. 

Bekeficiary^  Benejiciarius^  is  more  particnlnrly 
used  for  a  beneficed  person,  or  him  who  receives  and  en- 
joys one  or  more  benefices.  A  beneficiary  is  not  the 
proprietor  of  the  revenues  of  his  church  \  he  has  only 
the  administration  of  them,  though  unaccountable  for 
the  same  to  any  but  God. 

Bekeficiart  is  also  used,  in  middle-age  writers,  for 
a  feudatory  or  vassal.  The  denomination  was  also  given 
to  the  clerks  or  officers  who  kept  the  accounts  of  the 
tlmefidid^  and  made  the  writings  necessary  thereto. 

BENEFICHJM,   in  militaiy  matters  among  the 


Romans,  denoted  a  promotion  to  a  higher  rank  by  the  Beneficitttt 
favour  of  some  person  in  authority.  || 

BENEFIELD,  Sebastian,  an  eminent  divine  ofBentvcpto. 
the  lych  century,^ was  born  in  155^9  at  Prestoubury  in 
Gloucestershire,  and  educated  at. Cor  pus  Christ  i  college 
in  Oxford.  In  1608  he  took  the  degree  of  doctor  in 
divinity,  and  five  years  after  was  chosen  Margaret  pro- 
fessor in  that  university.  He  had  been  presented  several 
years  before  to  the  rectory  of  Meysey- Hampton,  in 
Gloucestershire.  He  published  Commentaries  upon  the 
first,  second,  and  tliird  chapters  of  Amos  *,  a  consider- 
able number  of  sermons  ^  and  some  Latin  treatises.  He 
died  in  1630. 

BENEFIT  OF  CLERGY.    See  Clergt. 

Benefit  Societies^  iri3titutions  common  among  the 
labouring  classes  in  Great  Britain;  and  calculated  for 
the  relief  of  the  sick,  or  the  support  of  the  aged.  See 
Supplement. 

BENESOEUF,  a  town  of  Egypt,  seated  on  the 
western  shore  of  the  Nile,  and  remarkable  for  its  hemp 
and  flas.     E.  Long.  31*0.  N.  Lat.  29.  10. 

BENEVENTE,  a  town  of  the  province  of  Leon, 
in  Spain,  seated  on.  the  river  Esla,  in  W.  Long.  5.  5. 
N.  Lat.  42.  4. 

BENEVENTO,  a  city  of  Italy,  in  the  kingdom  of 
Naples,  with  an  archbishop^s  see.  It  is  situated  near 
the  confluence  of  the.  rivers  Sabato  and  Calore,  in  a 
fertile  valley  called  the  Strait  cfBenevenio,  It  has  fre- 
quently snfifered  by  eartliquakes,  particularly  in  1703. 
£.  Long.  14.  57.  N.  Lat.  41.  6. 

The  arch  of  Trajan,  now  called  the  Parta  Aurea^ 
forms  one  of  the  entrances*' to  the  city.  This  arch, 
though  it  appears  to  great  disadvantage  from  the  walls 
and  houses  that  hem  it  in  on  both  sides,  is  in  tolerable 
preservation,  and  one  of  the  most  magnificent  remains 
of  Roman  grandeur  to  be  met  with  out  of  Rome. 
The  architecture  and  sculpture  arelioth  singularly  beau- 
tiful. This  elegant  monument  was  erected  in  the  year 
of  Christ  114,  about  the  commencement  of  the  Parthian 
;war,  and  after  the  submission  of  Decebal us  bad  entitled 
Trajan  to  the;  surname  of  Dacicus.  The  order  is  Com* 
posite  \  the  materials  whit^  marble  \  the  height  60 
palms  ;  length,  37  and  a  half  ^  and  depth  24.  It  con- 
sists of  a  single  arch,  the  span  of  which  is  20  palms, 
the  height  35.  On  each  side  of  it,  two  fluted  columns, 
upon  a  joint  pedestal,  support  an  entablement  and  an 
attic.  The  intcrcolumniations  and  frize  are  covered 
with  basso-relievos,  representing  the  battles  and  tri- 
umphs of  the  Dacian  war.  In  the  attic  is  the  inscrip- 
tion. As  the  sixth  year  of  Trajan^s  consulate,  marked 
on  this  arch,  is  also  to  be  seen  on  all  the  milliary  co- 
lumns he  erected  along  his  new  road  to  Brundusium,  it 
is  probable  that  the  arch  was  built  to  commemorate  so 
beneficial  an  undertaking.  Except  the  old  metropolis 
of  the  world,  no  city  in  Italy  can  boast  of  so  many  re- 
mains of  ancient  sculpture  as  are  to  be  found  in  Bene- 
vento.  Scarce  a  wall  is  built  of  any  thing  but  altars, 
tombs,  columns,  and  remains  of  entablatures. 

The  cathedral  is  a  clumsy  edifice,  in  a  style  of  Go- 
thic, or  rather  Lombard,  architectnre.  Thi8>.<;Burch, 
dedicated  to  the  Virgin  Mary,  was  built  in  the  sixth 
centnry,  enlarged  in  the  nth,  and  altered  cbnaiderably 
in  the  13th,  when  Archbishop  Roger  adorned  it  witli 
a  new  front. *  To  obtain  a  svflicient  qaantity  of  mar- 
ble &r  this  purpose,  he  spared  neitker  aarcophagns^ 
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altar,  nor  inscription  \  but  fixed  ibcm  promitcuonsly  and 
irregalarly  in  the  walls  of  bis  barbaroas  stracture* 
7'hree  doors  (a  type  of  the  Trinity,  according  to  the 
rules  established  by  the  mystical  Vitro ¥11  of  those  ages) 
opened  into  this  facade.  That  in  the  centre  is  of  bronze, 
embossed  with  the  life  of  Christ,  and  the  effigies  of  the 
Beneventine  metropolitan,  with  all  his  suffragan  bi* 
shops.  The  inside  offers  nothing  to  the  curious  obser- 
ver but  columns,  altars,  and  other  decorations,  execu- 
ted in  the  most  inelegant  style  that  any  of  the  chorch- 
building  barbarians  ever  adopted^  In  the  court  stands 
a>  small  Egyptian  obelisk.,  of  red  granite,  crowded  wUh 
hieroglyphics.  In  the  adjoining  square  are  a  fountain 
and  a  very  indifferent  statue  of  Benedict  XIIL  long 
archbishop  of  Benevento. 

.  Of  the  Beneventine  histonr  the  following  abstract  it 
given  by  Mr  Swinburne,  in  his  TTaveU  in  SicUtf*  Ac- 
cording to  some  authors  (he  informs  us),  Diomed  was 
the  founder  of  Beneventum  \  whence  its  origin  must 
be  referred  to  the  ^*  years  that  immediately  succeeded 
the  Trojan  war.  Other  writers  assign  it  to  the  Sam- 
nites,  who  made  it  one  of  their  principal  towns,  where 
they  frequently  took  refuge  when  worsted  by  the  Ro- 
mans. In  their  time  its  name  was  Maleventum^  a  word 
of  uncertain  etymology :  however,  it  sounded  so  ill  in 
the  Latin  tongue,  that  the  superstitious  Romans,  aftar 
achieving  the  conquest  of  Saronium,  changed  it  into 
Beneventum,  in  order  to  introduce  their  colony  under 
fortunate  auspices.  Near  this  place,  in  the  479th  year 
of  Rome,  Pyrrhus  was  defeated  by  Curius  Dentatos. 
In  the  war  against  Hannibal,  Beneventum  signalized 
its  attachment  to  Rome,  by  liberal  tedders  of  succour 
and  real  services.  Its  reception  of  Gracchus,  after  his 
defeat  of  Hanno,  is  extolled  by  Livy ;  and,  from  the 
gratitude  of  the  senate,  many  solid  -advantages  accrued 
to  the  Beneventines.  As  they  long  partook,  in  a  di- 
stinguished manner,  of  the  glones  and  prosperity  of  the 
Roman  empire,  they  also  severely  felt  the  effects  of  ita 
decline,  and  shared  in  a  large  proportion  the  horrors 
^f  devastation  that  attended  the  irruption  of  the  nor- 
thern nations. 

**  The  modern  history  of  this  city  will  appear  inte- 
resting to  those  readers  who  do  not  despise  the  events 
pf  ages  which  we  usually  and  justly  call  dark  and  bar- 
barous. They  certainly  are  of  importance  to  all  the 
present  states  of  Europe ;  for  at  that  period  origi- 
nated the  original  existence  of  most  of  them.  Had 
no  northern  savages  descended  from  their  snowy 
mountains,  to  overturn  the  Roman  cokissuSy  and  break 
asunder  the  fetters  of  mankind,  few  of  those  powers, 
which  now  make  ao  formidable  a  figure,  would  ever 
have  been  so  much  as  heard  of.  The  avengers  of  the 
general  wrongs  were,  no  doubt,  the  destroyers  of  arts 
and  literature,  and  brought  on  the  thick  clouds  of  ig- 
norance, which  for  many  centuries  no  gleam  of  light 
oould  penetrate ;  but  it  is  to  be  remembered,  also, 
that  the  Remans  themselves  bad  already  made  great 
progress  in  banishing  true  taste  and  knowledge,  and 
would  very  soon  have  been  a  barbarous  nation,  though 
oeilher  Voths  nor  Vandals  had  ever  approached  the 
frontier. 

*  '*  Th«  Lombards  came  the  last  of  the  Scythian 
•r  Scandinavian  hordes  to  invade  Italy.  After  fixing 
the  seat  pf  their  empire  at  Pavia,  they  sent  a  detach- 
Qisiit  to  possess  the  southern  provinces.    lo  57I1  Zotta 

5 


was  apfoimed  doke  ef  Benrveote^  as  a  feodaiory  ofBcttmd 
the  king  of  Lombardy  ^  and  seems  to  have  confined  his  | 
rule  to  tbe  city  alone,  from  which  be  itallied  fortb  to  Bttfdi 
seek  for  booty.  The  second  duke,  whose  name  was 
Arechis,  conquered  almost  the  whole  country  that  now 
constitutes  the  kingdom  of  Naples.  His  successors  ap- 
pear long  to  have  remained  satisfied  with  the  extent  of 
dominion  he  had  transmitted  to  them.  Grimwald,  one 
of  them,  ususped  the  crown  of  Lombardy ;  but  bis  son 
Romwald,  though  a  very  successful  warrior,  contented 
himself  with  the  ducal  title.  The  fall  of  Desiderins, 
last  king  of  the  Lombards,  did  not  affect  the  state  of 
Benevento.  By  an  effort  of  policy  or  resolution,  Are- 
chis the  second  kept  possession  j  and  availing  himself  of 
the  favourable  conjuncture,  asserted  his  independeDoe,-^ 
threw  off  all  feudal  submission,— assumed  the  style  of 
prince,— and  coined  money  with  his  own  image  upon 
it }  a  prerogative  exercised  by  none  of  his  predccessan 
as  dukes  of  Benevento.  During  foor  reigns,  this  state 
maintained  itself  on  a  respectable  footing  ;  asd  might 
long  have  continued  so,  had  not  civil  war,  added  to  ve- 
ry powerful  assaults  from  abroad,  hastened  its  rmm 
Radelchis  and  Siconulph  aspired  to  the  principality ; 
and  each  of  them  invited  the  Saracens  to  bis  aid.  llie 
desolation  caused  by  this  conflict  is  scarcely  to  be  de- 
scribed. No  better  method  for  terminating  these  fiital 
dissensions  could  be  devised  than  dividinir  the  dominions 
into  two  distinct  sovereignties.  In  85 1 ,  Radelchis  reign- 
ed as  prince  at  Benevento  j  and  his  adversary  fixed  bis 
court  with  tbe  same  title  at  Salerno.  From  this  treaty 
of  partition,  the  ruin  of  tbe  Lombards  became  inevita- 
ble :  a  want  of  union  undermined  their  strength,— £► 
reigners  gained  an  ascendant  over  them,  irresolution  and 
weakness  pervaded  their  whole  system  of  government. 
The  erection  of  Capua  into  a  third  principality  was  an- 
other destructive  operation :  and  now  the  inroads  of  the 
Saracens,  the  attacks  of  the  eastern  and  western  emper- 
ors, anarchy  and  animosity  at  home,  reduced  the  Loss- 
bard  states  to  such  wretchedness,  that  they  were  able  to 
make  a  very  feeble  resistance  to  the  Norman  arms.  Tbe 
city  of 'Benevento  alone  escaped  their  sway,  by  a  grant 
which  the  emperor  Henry  11.  had  made  of  it  to  the 
bishop  of  Rome,  in  exchange  for  tbe  territory  of  Baas- 
berg  in  Germany,  where  the  popes  enjoyed  a  kind  "wi 
sovereignty.  From  the  year  1054  ^^  '^^'  ^'T*  ^^  ^^ 
roan  see,  with  some  short  interruptions  of  possession,  has 
exercised  temporal  dominion  over  this  city.  Beaevettlo 
has  given  three  popes  to  the  chair  of  St  Peter}  viz.  ¥^ 
lix  HI.  Victor  III.  and  Gregory  VIII.  and,  what  it  is 
much  prouder  of,  reckons  St  Januarius  in  the  list  of  its 
bishops.**  

BENEVENTUM,  in  Ancient  Grtigrapky,  a  town 
of  the  Samnites,  formerly  called  MaktMsnium  from  the 
unwholesomeness  of  the  wind,  and  under  that  appelli^ 
tion  it  is  mentioned  by  Livy }  but  after  a  Roman  colony 
was  led  thither  in  the  485th  year  of  the  city,  it  came  to 
have  the  name  of  Beneventum^  as  a  more  Iraspicioiis 
title.  It  is  mentioned  by  Horace  as  ao  ancient  city,, 
said  to  have  been  built  by  Diomedes  before  the  Trojan 
war.     Now  Bknevewto. 

BENEVOLENCE,  in  morals,  signifies  the  love  of 
mankind  in  general,  accompanied  with  a  desire  to  pfo- 
mote  their  happiness.     See  Morals. 

BENFIELD,  a  town  of  France,  in  the  department, 
of  the  Lower  Rhine,  whose  fortifications  were  demo- 
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Inhed  in  oooseqnence  of  ibe  treaty  of  WestpiiaKa« 
LoD|r*  7*  45i  N.  Lat.  48.  14. 

BENGAL,  a  country  of  Hindoatan  in  Asia,  and  one 
of  the  most  valaable  provinces  held  by  the  British  in 
India,  is  bounded  on  the  east  by  the  kingdoms  of  Assam, 
Tipra,  and  Arracan  \  on  the  west  by  Malvm  and  Berar  $ 
on  the  north  by  Nepal  and  Bootan;  and  on  the  sooth 
by  Orixa  and  the  bay  of  Bengal.  Its  graatest  length 
is  abost  400  miles,  and  its  breadth,  wbere  greatest,  is 
not  lesa  than  300 }  extending  from  21  to  27  degrees  of 
Qortfa  laUtnde,  and  from  86  to  92  of  east  longitude. 

As  this  coontry  lies  almost  entirely  within  the  torrid 
zone,  and  in  the  middle  of  a  very  extensive  continent, 
it  is  sometimes  subject  to  such  extremes  of  heat  as  ren* 
der-it  very  fintal  to  European  constitutions.  Dr  Lind 
is  of  opinion,  that  the  climate  of  Bengal  is  the  most 
dangerous  in  this  respect  of  any  of  the  English  territo- 
ries, excepting  Bencoolen  on  the  coast  of  Sumatra* 
Bart  of  this  unheakhiness  arises  from  the  mere  circum« 
stance  of  heat ;  for  in  all  the  southern  parts  of  India, 
when  the  wind  blows  over  land,  it  is  so  extremely  hot 
and  suffocating  as  scarcely  to  be  borne.  The  reason 
of  this  is  evident  from  the  mere  inspection  of  a  map  of 
Asia,  where  it  is  evident,  that  whatever  wind  blows  over 
land,  especially  in  the  southern  parts,  must  pass  over  an 
immense  tract  of  country  strongly  heated  by  the  sun  $ 
and  as  in  every  part  of  this  extensive  continent  tliere 
are  sandv  deserts  of  very  considerable  magnitude,  the 
beat  is  thus  prodigiously  increased.  This  becomes  very 
evident  on  the  falling  of  a  shower  of  rain  at  the  time 
the  land-wind  prevails  ^  for  if  the  wind  in  its  way 
passes  through  tbe  shower,  the  air  is  agreeably  cooled 
tbeogh  the  sky  should  be  ever  so  clear-,  while  those 
who  reside  only  at  a  few  miles  distance,  but  out  of  the 
direct  line  of  the  shower,  will  be  fainting  under  the 
excessive  beat.  Here,  indeed,  when  the  air  is  clear, 
the  sunbeams  are  much  more  powerful  than  in  our  cli- 
mate, insomuch  that  the  light  at  noon-day  is  too  power- 
ful  for  the  eyes  to  bear  j  and  the  large  stars,  as  Venus 
and  Jupiter,  shine  with  a  surprising  lustre.  Thus  the 
reflection  of  the  sunbeams  from  the  earth  must  neces- 
sarily occasion  an  extraordinary  degree  of  heat  in  the 
atmosphere ;  so  that  from  the  winds  above  mentioned 
very  great  inconveniences  sometimes  arise,  similar  to 
those  which  are  occasioned  by  the  Harmattan  in 
Africa*  Mr  Ives  tells  us,  that  it  is  affirmed  they  will 
snap  glass  if  it  be  too  much  exposed  to  them  ;  he  has 
seen  the  veneering  stripped  off  from  a  chest  of  drawers 
by  their  means;  and  they  will  certainly  crack  and 
cbap  almost  every  piece  of  wood  that  is  not  well  sea- 
soned. In  certain  places  they  are  so  loaded  with  sand, 
that  the  horizon  appears  quite  hazy  where  they  blow, 
and  it  is  almost  impossible  to  prevent  the  eyes  from  be- 
ing thus  greatly  injured.  They  have  likewise  a  very 
pemicions  effect  on  such  people  as  ^re  exposed  to  them 
while  sleeping.  This  seldom  fails  to  bring  on  a  fit  of 
the  barbien^  a  kind  of  paralytic  distemper  attended 
wilfa  a  total  deprivation  of  the  use  of  the  limbs,  and 
wbacb  the  patient  never  gets  the  better  of  but  by  re- 
moving to  some  other  climate.  These  hot  winds  are 
made  use  of  with  great  success  for  cooling  liquors,  by 
wrapping  a  vret  cloth  round  the  bottles  and  exposing 
it  to  the  air.  The  reason  of  this  is  explained  under 
tbi  article  EvArOEATiON.     Mr.  Ives  tiemarks,  that  it. 
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The  great  cause  of  the  unhealthiness  of  B^hgat,  how- .      ^ 
ever,  is  owing  to  the  ijiondations  of  the  Gsttg^s  ^^^Uoni  oTtho 
Borrampooter,  by  whicili  sodt  quantities  of  piitrescibleGsBgcti&c* 
matters  are  brought  down  as  infect  the  air  with  the  most  Actcribtd* 
malignant  vapours  wbeir  the  witters  retire.    Tbongbtbe 
rainy  season  begins  in  Bengal  only  in  the  month  of  June,' 
the  river  begins  to  swell  in  the  mountains  of  Thibet  early^ 
in  April,  and  by  the  latter  end  of  that  month  in  Bengal' 
also.     The  reason  of  this  is  partly  the  melting  of  the 
snow  on  the  moontains  of  Thibet,  and  partly  the  vMf 
collection  of  vapours  brought  by  the  sontberly  or  south- 
west monsoon,  which  are  suddenly  stopped  by  tlie  high 
mountains  of  ThibeL     Hence  it  is  obvious,  that  th« 
accumulation  and  condensation  of  these  vapoura  most 
first  take  place  in  the  neighbourhood  of  the  mountaini 
which  oppose  them  \  and  thus  the  rainy  season  coiA- 
mences  soonest  in  those  places  which  lie  nearest  the 
moontains. 

The  rivers  in  Bengal  begin  to  rise  at  first  very  slowly, 
the  increase  being  only  at  the  rate  of  one  inch  per  day 
for  the  first  fortnight.  It  then  gradoally  augments  to> 
two  and  three  inches  before  any  qnantily  of  rain  falls  iifr 
the  low  countries  \  and  when  the  rain  become  general, 
the  increase  at  a  medium  is  five  inches  per  day.  By  tho- 
latter  end  of  July,  all  the  lower  parts  of  Bengali  con- 
tiguous to  the  Ganges  and  Borrampooter,  are  overflbwedy  ' 
and  present  a  snriace  of  water  more  than  100  miles 
wide.  This  vast  collection  of  fluid,  however,  is  owing 
in  a  great  measure  to  the  rains  which  fall  on  the  low 
coontry  itself;  for  the  lands-  in  the  neighbourhood  are 
overflowed  some  time  before  the  bed  of  the  river  is  filled. 
It  must  be  observed,  that  the  ground  on  the  bank  of  the 
river,  and  even  to  some  miles  distance,  is  higher  than 
that  which  is  more  remote  \  and  thus  a  separation  is 
made  for  a  considerable  time  betwixt  the  waters  of  the 
land-flood  and  those  of  the  river.  - . 

As  some  of  the  lands  in  Bengal  wooM  reeeive  da-s^aw  leads 
mage  from  such  a  copions  inundation,  they  must  for  guarded 
this  reason  be  guarded  by  strong  dykes  to  resist  tbe^^Jy 
waters,  and  admit  only  a  certain  quantity.     These.  fifnTfj^ 
collectively  taken,  are  said  to  be  more  than  1000  miles 
in  length,  and  are  kept  up  at  an  enormous  ex  pence.  $ 
yet  they  do  not  always  answer  the  -purpose,  on  account 
of  the  looseness  of  the  earth  of  which  they  are  com- 
posed, even  though  some  are  of  the  thickness  of  an  or- 
dinary rampart  at  the  base.     One  particular  branch  or 
the  Ganges  (navigable  only  in  the  rainy  season,  and' 
then  equal  in  size  to  the  Thames  at  Chelsea)  is  con- 
ducted for  70  miles  between  dykes :  and  when  f«ll,  the 
passengers  look  down  upon  the  adjacent  country  as  from- ' 
an  eminence. 

As  the  tide  loses  its  power  of  counteracting  sneh  an 
impetuous  torrent  of  fresh  water,  the  height  of  the  in- 
nndation  gradually  diminishes  as  it  approaches  the  sea, 
and  totally  vanishes  at  the  point  of  confluenbe  \  which 
is  owing  to  the  facility  with  which  the  waters  of  the 
innndation  spread  over  the  level  of  the  ocean.     Bnt 
when  the  force  of  winds  conspires  with .  that  of  the 
tide,  the  waters  are  retarded  in  such  a  manner  as  some-  t>itertttt 
times  to  raise  the  inundation  two  feet  above  the  ordi- oecaaoac4* 
nary  level }  which  has  been  known  to  occasion  the  loss  by  tojo 
of  whole  crops  of  rice.    In  the  year  1763,  a  melan-P*^**. 
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cliolv  ftcciJent  happened  at  Luckipour^  whVo  a  strong 
gale  of  wind,  conspiring  with  a  high  spring-tide,  at  a 
season  when  the  periodical  flood  was  within  a  foot  and 
a  half  of  its  highest  pitch,  the*  waters  are  said  to  have 
risen  six  feet  above  their  ordinary  level.  Thus  the  in* 
habitants  of  a  particular  district  were  swept  away  with 
tlieir  houses  and  cattle  *,  and  to  aggravate  the  distress, 
It  happened  in  a  part  of  the  country  where  it  was 
scarce  possible  to  find  a  tree  for^  a  drowning  man  to 
escape  to. 

For  some  days  before  the  middle  of  August  the  in- 
undation is  at  a  sitand,  and  then  begins  to  abate  by  a- 
cessation  of  rains  in  the  mountains,  though  great  quan- 
tities still  continue  to  fall  on  the  low  country.  The 
inundation  does  nDt,  however,  in  its  decrease,  always 
keep  pace  with  that  of  the  river,  by  reason  of  the 
height  of  the  banl^s ;  but  after  the  beginning  of  Octo- 
ber, when  the  rain  has  nearly  ceased,  the  remainder 
goes  off  quickly  by  evaporation,  leaving  the  ground 
exceedingly  fertilized. 

From  the  time  that  the  monsoon  changes  in  Octo- 
ber to  the  middle  of  March,  the  rivers  are  in  a  state 
of  tranquillity  -,  when  the  north-west  winds  begin,  and 
may  be  expected  once  in  three  or  four  days  till  the 
commencement  of  the  rainy  season.  These  are  the 
most  formidable  enemies  of  the  inland  navigation  car- 
ried on,  by  the  large  rivers.  They  are  sudden  and  vio- 
lent squalls,  attended  with  rain ;  and  though  their 
duration  is  commonly  bnt  short,  sometimes  produce 
fatal  efTectSf  whole  fleets  of  trading  boats  having  been 
aunk  by  them  almost  instantaneously.  They  are  more 
frequent  in  the  eastern  than  in  the  western  part  of  Ben- 
gal, and  happen  oftener  towards  the  close  of  the  day 
than  at  any  other  time  j  but  as  they  are  indicated  some 
time  before  they  approach  by  the  rising  and  singular 
appearance  of  the  clouds,  the  traveller  has  commonly 
time  enough  to  seek  for  a  place  of  shelter.  It  is  in 
the  great  rivers  alone  that  they  are  so  formidable,  and 
that  about  the  end  of  May  or  beginning  of  June, 
when  the  rivers  are  much  increased  in  width.  After 
the  commencement  of  the  rainy  season,  which  varies 
in  different  parts  from  the  mitidle  to  the  end  of  June, 
tempestuous  weather  occasionally  happens.  At  this 
season,  places  of  shelter  are  more  common  that  at  any 
other  time,  by  the  filling  up  of  the  creeks  and  inlets 
as  the  river  increases  *,  and  on  the  other  hand^  the  bad 
weather,  when  it  happens,  is  of  longer  continuance 
than  during  the  season  of  the  north-westers.  The  ri- 
vers being  now  spread  to  the  distance  of  several  miles, 
large  waves  are  raised  on  them,  particularly  when  blow- 
ing in  a  direction  contrary  to  the  rapid  parts  of  the 
stream,  which  fot  obvious  reasons  ought  to  be  avoid- 
ed. 

This  navigation  is  performed  in  safety  during  the 
interval  between  the  end  of  the  rainy  season  and  the 
beginning  of  the  north-westers  j  an  ordinary  degree 
of  attention  being  then  only  requisite  to  pilot  the  boat 
clear  of  shallows  and  stumps  of  trees.  The  season  of 
the  fiorth-westers  requires  the  greatest  care  and  atten- 
tion* Should  one  of  these  squalls  approach,  and  no 
creek  or  inlet  offer  for  shelter,  the  steep  bank  of  the 
rivers  should  be  always  sought  as  a  place  for  shelter,  if 
it  is  not  iu  a  crumbling  state*,  whether  it  be  to  the 
windward  or  leeward,  rather  than  the  other.  If  this 
cannot  be  done^  the  flat  side  must  be  taken  up  with  3 
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and  if  it  be  a  lec  shore^  the  anchor  shoold  be  thrown  Btigri. 
out  to  prevent  driving  upon  it.    In  these  cases  the  mai^t '     4  ^ 
is  always  supposed  to  be  struck  ^  and,  provided  this  be 
done,  and  the  cargo  judiciously  disposed  of,  there  is  little 
danger  of  any  of  the  boats  commonly  made  use  of  being 
overset.  I 

The  boats  used  in  the  inland  navigation  of  Bengal  <Mpr«^ 
are  called  budgerocs^  and  are  formed  somewhat  ^i^^^wi^/^ 
pleasure  barge.  Some  have  cabins  14  feet  broad  and^^j^ic^ 
proportionally  long,  drawing  from  four  to  five  feet 
water.  Their  motion  is  very  slow,  not  exceeding  the 
rate  of  eight  miles  a -day  when  moved  by  their  oars ; 
so  that  their  progress  down  the  river  must  depend  prin- 
cipally on  the  motion  of  the  currenL  From  the  be- 
ginning of  November  to  the  nuddle  or  latter  end  of 
May,  the  usual  rate  of  going  down  the  stream  is  about 
40  miles  in  twelve  hours,  and  during  the  rest  of  the 
year  from  50  to  70  miles.  The  current  is  strongest 
while  the  waters  of  the  imindatioB  are  draining  oiT, 
which  happens  in  part  of  August  and  September.  Id 
many  of  the  shallow  rivers,  however,  the  current  is 
exceedingly  slow  during  the  dry  months;  insomuch 
that  the  track^rope  is  frequently  used  in  going  down- 
wards. In  towing  against  the  stream,  the  steep  side  of 
the  river  is^  generally  preferred  on  account  of  the  depth 
of  water,  though  the  current  runs  much  stronger  there 
than  on  the  opposite  side.  On  these  occasions  it  is  ne- 
cessary to  provide  a  very  long  track -rope,  as  well  for 
avoiding  the  fallen  pieces  of  the  steep  bank  on  the  one 
side,  as  the  shallow  water  on  the  other,  when  it  becomes 
necessary  to  change  sides  through  the  badness  of  tbe 
tracking  ground.  Tbe  anchor  shoold  always  be  kept 
ready  for  dropping  in  case  the  track-rope  breaks.  The 
usual  rate  of  towing  against  the  stream  is  6t>m  17  to  20 
miles  a-day  \  and  to  make  even  this  progress,  tbe  wind- 
ings of  the  river  require  the  boats  to  be  dragged  against 
the  current  at  tbe  rate  of  four  miles  and  a  half  per  hoar 
for  12  hours.  When  the  waters  are  high,  a  greater  pro- 
gress will  be  made,  notwithstanding  the  superior  strength 
of  the  current  \  because  the  filling  of  the  river-bed  gives 
many  opportunities  of  cutting  off  angles  and  tarnings, 
and  sometimes  even  large  windings,  by  going  through 
creeks.  

Bengal  produces  the  vegetables  and  animais  com- 
mon  to  other  countries  in  the  torrid  zone.     Its  grtat 
produce  of  giain  is  rice,  which  is  commonly  exported 
from  thence   into  other  countries.      By  various  acci- 
dents, however,  tbe  crop  of  rice  sometimes  fails,  and 
a  famine  is  produced  \  and  of  this  there  have  been  ma- 
ny instances  in  Bengal  as  well  as  in  other  parts  of  Hin-       . 
dostan.     One  of  the  most  deplorable  of  this  kind  hap-Acc«att 
pened  in  the  year  1770.     The  nabob  and  several  other  s^l'^*^ 
men  of  tbe  country  distributed  rice  gratis  to  the  poor^*'^' 
until  their  stocks  began  to  fail,  when  those  donations  '^^^ 
were  of  consequence  withdrawn.     Vast  multitudes  then 
came  down  to  Calcutta,  tbe  capital  English  settlement 
in  the  province,  in  hopes  of  meeting  with  relief  at  the 
place.     The  granaries  of  the  Company,  however,  be- 
ing quite  empty,  none  could  be  afforded  \  so  that  when 
the  famine  had  prevailed  a  fortnight^  many  thousands 
fell  down  in  the  streets  and  fields  \  whose  bodies,  mang- 
led by  the  dogs  and  vultures,  cofrupting  in  the  air, 
seemed  to  threaten  a  plague  as  the  consequence  of  the 
famine.      A  hundred  people  were  daily  employed  on 
tbe   Company^s   account,  with   doolys,    sledges,   and 
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»]«  bearers,  to  throw  them  into  the  river.  At  this  time 
"—'the  fiili  cnoM  not  be  eaten^  the  river  being  so  full  of 
carcases  ^  and  many  of  those  wlio  ventured  to  feed  up- 
on them  died  suddenly.  Hogs,  ducks,  and  geese,  aU 
ao  fed  mostly  on  carnage  >  so  th^t  the  only  meat  that 
could  be  procured  was  mutton  ;  and  this,  from  the 
dryness  of  the  season,  was  so  small,  that  a  quarter  of  it 
would  scarcely  weigh  a  pouiid  and  a  half. 

lo  the  month  of  August  a  most   alarming  pbeno* 
menon  appeared,  of  a  large  black  cloud  at  a  distance 
in  the  air,  which    sometimes    obscured  <the  sun,   and 
aeemed  to  ezteiKl  a  great  way  over  and  above  CaU 
cutta.     Tlie  hotter  the  day  proved  the  lower  this  cloud 
seemed  to  descend,  and  for  three  days  it  occasioned 
great  speculation.     The  bramins  pretended,  that  this 
phenomenon,   which    waf    a  cloud  of  insects,    should 
make  its  appearance  three  times  ;  and  tf  ever  they  de- 
scended to  the  earth,  the  country  would  be  destroyed 
by  some  untimely  misfortune.     They  said,  that  above 
J  50  years  before  there  had  been  such  another  bad  time, 
wben  the  earth  was  parched  for  want  of  water  ^  and 
this  cloud  of  insects  made  its  appearance,   though  it 
came  much  lower  the  second  time  than  it  had  dooe  be- 
fore.    On  the  third  day,  the  weather  being  very  hot 
lud  cloudy,  they  descended  so  low  that  they  could  be 
pJainly  seen,     x  hey  seemed  to  be  about  tbe  size  of  a 
borse*8tinger,  with  a  long  red  body,,  large  bead   and 
eyes,  keeping  close  together  like  a  swarm  of  bees,  and 
to  appearance,  flying  quite  on  a  line.      None,   how- 
ever, were  caught,  as  the  people  were  so  much  fright- 
ened by  the  prognostications  of  the  bramins*     Whilst 
it  raided  they  continued  in  one  position  for  near  a  quar- 
ter of  an  boar  ^  then  they  rose  five  or  six  feet  at  once, 
and  in  a  little  time  descended  as  moch,  until  a  strong 
oorth-west  wind  blew  for  two  daya  successively.     Du- 
ring its  continuance  they  ascended  and  desceiided,  but 
more  precipitately  than  before ;  and  next  morning  the 
air  was  quite  clear.     For  some  days  before  the  cloud 
made  its  appearance,  the  toads,  frogs,  and  insects,  which 
during  the  rains  made  a  continual  noise  through  the 
night,  disappeared,  and  were  neither  heard  nor  seen, 
except  in  the  river. 
r         Tliis  dreadful  famine  was  occasioned  by  a  preterna- 
oe.  tural  drought.      In  this  country  they  have  two  har- 
vests^ one  in  April,  called  the  l^tt^  harvest^  which  con- 
sists of  the  smaller  grain  j  the  second  called  the  grand 
harvest^  ia  only  of  rice.     But  by  a  drought  which  hap- 
pened in  1769^  the  great  harvest  of  that  year  failed,  as 
did  also  the  little  one  of  1770,  which   produced   the 
dreadful  consequences  already  mentioned. 

Among  tlie  vegetables  produced  in  Bengal,  IVlr  Ives 
mentions  the  areca-tree,  the  woody  part  of  which  is 
as  tough  as  whalebone.  Here  is  also  a  beautifcil  tree 
called  chitlta^  the  flower  of  which  is  at  first  a  hard 
green  ball  on  footstalks  about  four  inches  in  length. 
This  opens,  and  the  calyx  is  composed  of  five  round 
thick  and  succulent  leaves  \  the  corolla  consists  of  the  . 
like  number  of  fine  beautiful  white  petals.  After  one 
day  the  corolU  falls  off  and  the  ball  closes  again,  and 
is  j»ld  in  tbe  markets.  There  is  a  succession  of  these 
for  several  months.  Tbe  mango  tree  grows  here  also 
in  plenty.  Its  fruit  is  preferred  to  all  others  in  the 
Cfiuntry,  excepting  very  fine  pine-apples  \  ^e  gent  le- 
ssen eat  little  else  in  tbe  hot  months  when  these  fruits 
^re  in  season*     If  do  wine  is  drunk  with  them  they 
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are  apt  to  produce  boilS|  which  are  troublesome  but  Bcn^1< 
healthful.  In  the  walks  of  Bengal  they  have  a  tall 
tree  called  the  iatoon^  said  to  have  been  first  brought 
into  England  by  Captain  Birch.  The  leaves  are  of  a 
deep  shining  green,  tlie  lower  part  rather  paler  wliere 
it  is  ribbed,  and  undulated  round  the  edges.  The 
fruit  is  of  the  size,  shape,  and  colour  of  an  olive,  with 
a  moderately  thin  husk,  and  a  kernel  like  that  of  the 
date  'y  five  or  six  grow  on  the  same  pedicle.  Near 
Calcutta  is  a  large  spreading  tree  called  the  ru9sa^  which 
makes  a  fine  appearance  when  in  full  bloom.  The  na- 
tives say,  that  this  and  another  near  the  Dutch  settle* 
ment  are  the  only  two  in  Bengal.  They  pretend  like- 
wise that  they  can  never  find  the  seed  ^  but  Mr  Ives 
informs  us,  that  this  is  to  he  met  with  in  plenty,  though 
in  a  bad  condition,  the  ants  and  other  vermin  being 
so  fond  of  them,  that  not  a  single  pod  is  ever  to  be 
met  with  that  is  not  touched  by  one  or  other  of  these 
species  of  insects.  ,  This  'tree  bears  flowers  of  bright 
crimson,  and  all  the  shades  from  theoce  down  to  a 
briglit  yellow.  They  are  in  such  plenty  as  almost  to 
cover  the  tree,  but .  have  little  or  no  sroelL  The  fruit 
is  a  pod  of  the  shape  and  size  of  a  large  garden-bean, 
containing  four  or  five  fleshy  seeds,  which  easily  fall 
into  two  when  dry.  They  are  brown  on  the  outside, 
white  within,  and  nearly  square,  but  convex  on  the 
sides. 

Among  the  animals  to  be  met  with  in  Bengal  Mr  Birds  of 
Ives  makes  mention  of  a  kind  of  birds  named  argiU^^^^^^-' 
or  hurgiU  (see  Ardea^  sp.  6.).     They  are  very  large,  ^^^  "'*• 
and  in  the  evenings  would  majestically  stalk  along  like 
as  many  naked  Indians,  for  which  our  author  at  &rst 
mistook  them.'    On  discovering  that  they  were  birds 
he  resolved  to  shoot  one  of  them  ;  which,  however,  was 
very  difficult  to  be  done.      The  Indians  showed  evi- 
dent marks  of  dissatisfaction  at  the  attempt  \  and  in- 
formed him  that  it  was  impossible  to  sueeeed,  because  - 
these  birds  were  possessed  by  the  souls  of  bramins*  At 
hist,  however,  he  succeeded  \  and  informs  that  the  bini 
he  shot  extended  14  foet  10  inches  between  the  tips  of 
the  wings ;  from  the  tip  of  the  bill  to  the  ext^eraity^ 
of  the  claw  was  seven  feet  and  a  half:  the  legs  w«re 
naked,  as  was  also  one  half  of  the  thighs  ^  the  naked ^ 
parts  being  three  feet  in  length.     The  feathers  tX  tbe 
wings   and    back  were  of  an  iron  colour,   and   very 
strong  \  those  of  the  belly  were  very  long,  and  on  the 
breast  was  a  great  deal  of  down  all  of  a  dirty  white. 
The  hill  was  16  inches  round  at  the  base,  nearly  of  a 
triangular  shape,  and  of  different  colours.    In  the  craw 
was  a  land  tortoise  10  inches  long;  and  a  large  black, 
male  cat  was  found  entire  in  its  stomach.  j^ 

Bengal  is  reckoned  the  richest  and  most  populous  Commcrcsi 
province  in  the  empire  of  Hindostan.  Besides  its  own  ^"l^nd. 
consumption,  which  is  certainly  very  considerable,  its 
exports  are  immense.  One  part  of  its  merchandise  is 
carried  into  tbe  inland  country.  Thibet  takes  off  a 
quantity  of  its  cottons,  besides  some  iron  and  cloths  of 
European  manufacture.  The  inhabitants  of  those 
mountains  fetch  them  from  Patau  themselves,  and  give 
musk  and  rhubarb  in  exchange. 

But  the  trade  of  Thibet  is  nothing  in  compartsoii  > 
of  that  which  Bengal  carries   on  with  Agra,  Delhi,  . 
and  the  provinces  adjacent  to  those  superb  capitals,  in 
salt,  sugar,  opium,   silk,    silk-stuflb,   and  an   infinite 
quantity  of  cottons,  and  particularly  muslins...  These 
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ttenirftl.  ftrticles,  taken  together,  amoanted  Idng  »go  to  more 
than  1,750,0001.  a>year.  So  considerable  a  sura  was 
not  conveyed  to  the  banks  of  the  Ganges ;  bat  it  was 
the  means  of  retaining  one  nearly  equal,  which  must 
have  issued  from  thence  to  pay  the  duties,  or  for  other 
purposes.  Since  the  viceroys  of  the  Mogul  have  made 
themselves  nearly  independent,  and  send  him  no  reve- 
naes  hut  such  as  tliey  choose  to  allow  him,  the  Inzury 
of  the  court  is  greatly  abated,  and  the  trade  we  have 
been  speaking  of  is  no  longer  so  considerable* 

The  maritime  trade  of  Bengali  managed  by  the  na- 
tives of  the  country,  has  not  suffered  the  same  diminu- 
tion,  nor  was  it  ever  so  extensive,  as  the  other.  It  may 
be  divided  into  two  branches,  of  which  Catek  is  in  pos* 
session  of  the  greater  part. 

Catek  is  a  district  of  some  extent,  a  little  below  the 
most  western  mouth  of  the  Ganges.  Balasore,  situated 
npon  a  navigable  river,  serves  it  for  a  port.  The  navi* 
gation  of  the  Maldives,  which  the  English  and  French 
have  been  obliged  to  abandon  on  account  of  the  cli* 
mate,  is  carried  on  entirely  from  this  road.  Here  they 
load  their  vessels  with  rice,  coarse  cottons,  and  some  silk 
stuflPs,  for  thest:  islands;  and  receive  cowries  in  the  ex* 
change,  which  are  used  for  money  in  Bengal,  and  sold 
to  the  Europeans. 

The  inhabitants  of  Catek,  and  some  other  people  of 
the  liower  Ganges,  maintain  a  considerable  tsorrespon* 
dence  with  the  country  of  Asham.  This  kingdom, 
which  is  thought  to  have  formerly  made  a  part  of  Ben* 
gal,  and  is  only  divided  fiom  it  by  a  river  that  falls 
into  the  Ganges,  deservesi  to  be  better  known,  if  what 
is  asserted  here  be  true,  that  gunpowder  has  been  dis* 
covered  there,  and  that  it  was  communicated  from 
Asham  to  Pegu,  and  from  Pegu  to  China.  Its  gold^ 
silver,  iron,  and  lead  mines,  would  have  added  to  its 
fame,  if  they  had  been  properly  worked.  In  the  midst 
of  these  riches,  which  were  of  very  little  service  to  this 
kingdom,  salt  was  an  article  of  which  the  inhabitants 
were  so  much  in  want,  that  they  were  reduced  to  the 
expedient  of  procuring  it  from  a  decoction  of  certain 
plants. 

In  the  begiuning  of  the  present  century,  some  Bra- 
mins  of  Bengal  carried  their  superstitions  to  Asham, 
where  the  people  iVere  guided  solely  by  the  dictates 
of  natdral  religion.  The  priests  persuaded  them,  that 
it  would  be  more  agreeable  to  Brama  if  they  substi- 
tuted the  pnre  and  wholesome  salt  of  the  sea  to  that 
which  tbey  used.  The  sovereign  consented  to  this  on 
condition  that  the  exclusive  trade  should  be  in  his 
hands  ;  that  it  should  only  be  brought  by  the  people  of 
Bengal ;  and  that  the  boats  laden  with  it  should  stop 
at  the  frontiers  of  bis  dominions.  Thus  have  all  these 
false -religions  been  introduced  by  the  influence  and  for 
the  aii^vftntage  of  the  priests  who  teach,  and  of  the 
kings  wbb  admit  them*  Since  this  arrangement  has 
taken  place,  4O  vessels  from  560  to  600  tons  burden 
each  are  annually  sent  from  the  Ganges  to  Asham  laden 
with  salt,  which  yields  200  per  cent,  profit.  They 
receive  in  payment  a  small  quantity  of  gold  and  silver, 
ivory,  musk,  eagle- wood,  gum-lac,  and  a  large  quantity 
of  silk. 

Excepting  these  two  branches  of  maritime  trade, 
which,  for  particular  reasons,  have  been  confined  to 
^e  natives  of  the  country,  all  the  rest  of  the  vessels 


sent  from  the  Ganges  to  the  different  sea-ports  of  lodii  |_^ 
belong  to  the  Enropeana,  and  are  bailt  at  Pegu.    See  ^.  y^^ 
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A  still  more  considerable  branch  of  commerce,  which 
the  Europeans  at  Bengal  carry  on  with  the  rest  of  In- 
dia, is  that  of  opium.  Patna,  situated  on  the  Upper 
Ganges,  is  the  most  celebrated  place  in  the  world  fee 
the  cultivation  of  opium.  The  fields  are  covered  with 
it.  Besides  what  b  carried  into  the  inland  parts,  there 
are  annually  3000  or  4000  chests  exported,  each 
Weighing  300  pounds.  It  sells  upon  the  spot  at  the 
rate  of  between  241.  and  ajl.  a  chest  on  an  average* 
This  opium  is  not  purified  like  that  of  Syria  and  Per* 
siai  which  we  make  use  of  in  Europe  i  it  is  only  a  paite 
that  has  undergone  no  preparation,  and  has  not  a  tenth 
part  of  the  virtne  of  purified  opium. 

The  Dutch  send  rice  and  sugar  from  their  settle- 
ments to  the  coast  of  Coromandel,  for  which  they  are 
paid  in  specie,  unless  they  have  the  good  fortune  ts 
meet  with  some  foreign  merchandise  at  a  cheap  rate. 
They  send  out  one  or  two  vessels  laden  with  rice,  cot- 
tons, and  silk :  the  rice  is  sold  in  Ceylon,  the  cottons 
at  Malabar,  and  the  silk  at  Surat  \  from  whence  they 
bring  back  cotton,  which  is  usually  employed  in  the 
coarser  manufactures  of  Bengal.  Two  or  three  ships 
laden  with  rice,  guni-Iac,  and  cotton  stuffs^  are  sent  to 
Bassora  j  and  return  with  dried  fruits,  rose-water,  and 
a  quantity  of  gold.  The  rich  merchandise  carried  to 
Arabia  is  paid  for  entirely  in  gold  and  silver.  The 
trade  of  the  Ganges  with  the  other  sea-ports  of  India 
brings  1,215,000!.  annually  into  Bengal* 

Though  this  trade  passes  through  the  hands  of  the 
£uropeanS|  and  is  carried  on  under  their  protectio0| 
it  is  not  entirely  on  their  own  account.     The  Moguls, 
indeed,  who  are  usually  satisfied  with  the  places  they 
hold  under  the  government,  have  seldom  any  conoem 
in  these  expeditions  ;  but  the  Armenians,  who,  since 
the  revolutions  in  Persia,  are  settled  upon  the  banks  of 
the  Ganges,  to  which  they  formerly  only  made  voya- 
ges, readily  throw  their  capital  into  this  trade.     The 
Indians  employ  still  larger  sums  in  it.     The  impossibi* 
lity  of  enjoying  their  fortunes  under  an  oppressive  go- 
vernment does  not  deter  the  natives  of  this  country  from 
labouring  incessantly  to  increase  them.   As  they  would 
run  too  great  a  risk  by  engaging  openly  in  trade,  they 
are  obliged  to  have  recourse  to  clandestine  methods*      ,| 
As  soon  as  an  European  arrives,   the  G^ntoos,   wboQ^int 
know  mankind  better  than  is  commonly  supposed,  study  teohcfr 
his  character ;  and,  if  they  find  him  frugal,  active,  and 
well  informed,  offer  to  act  as  his  brokers  and  cashiers, 
and  lend  or  procure  him  money  upon  bottomry,  or  at 
interest*    This  interest,  which  is  usually  nine  per  cent, 
at  least,  is  higher  when  he  is  under  a  necessity  of  hor* 
rowing  of  the  Cheyks* 

These  Cheyks  are   a  powerful  family  of  Indians, CkTfa^i 
who  have,  time  immemorial,   inhabited  the  banks  ofpmfel 
the  Ganges^      Their   riches  have  long  ago  procured '^l''**^ 
them  the  management  of  the  bank  belonging  to  tbe^* 
court,  the  farming  of  the  public  revenue,  and  the  di* 
rection  of  the  money,  which  they  coin  afresh  every 
year,  in  order  to  receive  annually  the  benefit  arising 
from  the  mint.     By  uniting  so  many  advantages,  tbey 
are    enabled    to     lend    the    government    1,750,0001* 
2,625,0001.  nr  even  49375,0001.  at  a  time.      When 

<ha 


BEN 


[    561     ] 


BEN 


the  governifient  finds  St  impossible  to  refand  the  mo- 
ney, they  :ire  allowed  to  indemnify  themselves  hy  op- 
pressing the  people. 

Ttie  Europeans  who  freqaent  the  Ganges  have  not 
been  sufficiently  alarmed  at  this  despotism,  which 
ought  to  have  prevented  them  from  submitting  to  a 
dependence  upon  the  Cheyks.  They  have  fallen  into 
the  snar,e,  by  borrowing  considerable  sums  of  these  ava- 
ricious financiers,  apparently  at  nine,  bat  in  reality  at 
thirteen,  per  cent,  if  we  take  into  the  account  the  dif^ 
ference  between  the  money  that  is  lent  them  and  that 
in  which  they  are  obliged  to  make  their  payments. 
The  engagements  entered  into  by  the  French  and 
Dutch  companies  have  been  kept  within  some  bounds  j 
bat  those  of  the  English  company  have  been  unlimit- 
ed. In  1755,  they  were  indebted  to  the  Cheyks  about 
1,215,0001. 

The  Portuguese,  who  first  frequented  this  rich  coun- 
try, bad  the  wisdom  to'  establish  themselves  at  Chati- 
gan,  a  port  situated  upon  the  frontier  of  Arracan,  not 
far  from  the  most  eastern  part  of  the  Ganges.  The 
Dutch,  who,  without  incurring  the  resentment  of  an 
enemy  at  that  time  so  formidable,  were  desirous  of 
sharing  in  their  good  fortune,  were  engaged  in  search- 
ing for  a  port  which,  without  obstructing  their  plan, 
would  expose  them  the  least  to  hostilities.  In  1603, 
their  attention  was  directed  to  Balasore  ;  and  all  the 
companies,  rather  through  imitation  than  in  conse- 
quence of  any  well-concerted  schemes,  followed  their 
example.  Experience  taught  them  the  propriety  of 
fixing  as  near  as  possible  to  the  markets  from  whence 
they  had  their  merchandise ;  and  they  sailed  up  that 
branch  of  the  Ganges  which,  separating  itself  from  the 
main  river  at  Mourcha  above  Cossinabuzar,  falls  into 
the  sea  near  Balasore  under  the  name  of  the  river 
Hughty.  The  government  of  the  country  permitted 
them  to  erect  warehouses  wherever  there  was  plenty 
of  manufactures,  and  to  fortify  themselves  upon  this 
iriver. 

The  first  town  that  is  met  with  in  passing  up  the  ri- 
ver is  Calcutta,  the  principal  settlement  of  the  English 
company.     See  Calcutta. 

Six  leagues  higher  is  situated  Frederie  Nagore, 
founded  by  the  Danes  in  1756,  in  order  to  supply  the 
place  of  an  ancient  settlement  where  they  could  not 
maintain  their  ground.  This  new  establishment  has 
not  yet  acquired  any  importance,  and  there  is  all  the 
reason  imaginable  to  believe  that  it  wilt  never  become 
considerable. 

Two  leagues  and  a  half  higher  lies  Chandernagore, 
A  settlement    belonging  to  the  French.      See  Chak- 

DURNAGORE. 

At  the  distance  of  a  mile  from  Chandemagore  is 
Chinsnra,  better  known  by  the  name  o(  Dwgii^  being 
situated  near  the  suburbs  of  that  anciently  renowned 
city.  The  Dutch  have  no  other  possessions  there,  but 
merely  their  fort ;  the  territory  round  it  depending  on 
the  government  of  the  country,  which  hath  frequently 
made  it  feel  its  power  by  its  extortions.  Another  in- 
convenience attending  this  settlement  is  a  sand  bank 
that  prevents  ships  from  coming  up  to  it:  they  proceed 
no  farther  than  Tulta,  which  is  20  miles  below  Cal- 
cutta ;  and  this  of  course  occasions  an  additional  ex- 
pence  to  the  government. 

Tlie  Portuguese  had  formerly  made  Bandel,  which 
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is  eighty  leagues  from  the  mouth  of  the  Ganges,  and     Bcnvat 
a  quarter  of  a  league  above  the  Hughly,  the  principal         II 
seat  of  their  commerce.     Their  flag  is  still  displayed, .  *°S"g'«*^ 
and  there  are  a  few  unhappy  wretches  remaining  there,         ' 
who  have  forgotten  their  country  after  having  been  for- 
gotten by  it.     This  factory  has  no  other  employment 
than  that  of  supplying  the  Moors  and  the  Dutch  with 
mistresses.  i^ 

The  exports  from  Bengal  to  Europe  consist  of  mo8k,£ipuiti. 
gum  lac,  nicaragua  wood,  pepper,  cowries,  and  some 
other  articles  of  less  importance  brought  thither  from 
other  places.  Those  that  are  the  immediate  produce 
of  the  country  are  borax,  saltpetre,  silk  stuffs,  muslins, 
and  several  different  sorts  of  cottons. 

It  would  be  a  tedious  and  useless  task  to  enumerate 
all  the  places  where  ticken  and  cottons,  fit  for  table- 
linen,  or  intended  to  be  worn  plain,  painted,  or  printed, 
are  manufactured.  It  will  be  sufficient  to  refer  to  Dac- 
ca, which  may  be  looked  upon  as  the  general  mart  of 
Bengal,  where  the  greatest  variety  of  finest  cottons  are 
to  be  met  with,  and  in  the  greatest  abundance.  See 
Dacca. 

The  sum  total  of  the  purchases  made  in  Bengal  by 
the  European  nations,  amounted  a  few  years  ago  to  iio 
more  than  870,0001.  One  third  of  this  sum  was  paid 
in  iron,  lead,  copper,  woollens,  and  Dutch  spices  :  the 
remainder  was  discharged  in  money.  Since  the  English 
have  made  themselves  masters  of  this  rich  country, 
its  exports  have  been  increased,  and  its  imports  di- 
minished, because  the  conquerors  have  carried  awfij  a 
greater  quantity  of  merchandise,  and  pay  for  it  out  of 
the  revenues  they  receive  from  the  country.  The  re-  , 
venues  of  Bengal  consist  chiefly  of  rents  paid  to  the 
government  for  land.  In  the  year  181 1- 12,  they  a- 
mounted,  including  those  of  Behar  and  Orixa,  to 
2,590,0001,  to  which  may  be  added  nearly  200,000l 
for  the  monopolies  of  salt  and  opium. 

For  the  .history  of  Bengal,  and  its  conquest  by  the 
British,  see  the  article  Indostan. 

BENGO,  a  province  of  the  kingdom  of  Angola  in 
Africa,  having  the  sea  on  the  west,  and  the  province  of 
Moseche  on  the  east.  It  produces  plenty  of  banana 
trees  ^  but  the  Portuguese  have  grubbed  up  vast  quanti- 
ties of  these,  and  cultivated  the  land,  which  now  aboands 
with  maize,  and  the  manioc  root  of  which  bread  is  made*.  *  See  Jm^ 
The  province  is  divided  into  a  great  number  of  districts, ''^^ 
of  which  the  chiefs  are  natives,  but  tributary  to  Porto- 
gal,  and  obliged  to  till  the  lands  belonging  to  the  Por- 
tuguese.  They  are  Christians,  and  have  eight  churches. 

BENGUELA,  a  province  of  the  kingdom  of  An-^ 
gola  in  Africa,  bounded  on  the  east  by  the  river  Rim- 
ba,  on  the  north  by  the  Coanza,  and  it  extends  west- 
ward quite  to  Cape  Negro.  Bengoela  was  formerly 
governed  by  its  own  kings  ^  but  was  entirely  ruined  by 
the  incursions  of  the  barbarous  Giagas,  so  that  its  be« 
ing  conquered  by  the  Portuguese  proved  a  great  hap» 
piness.  It  still  retaii^s  the  title  of  kingdom,  and  is  al- 
lowed to  enjoy  some  small  privileges }  hot  is  far  from 
being  restored  to  the  state  of  plenty  it  enjoyed  before 
its  destruction  by  the  Giagas  already  mentioned.  It 
produces  abundance  of  salt,  but  inferior  in  qualiUrto 
that  which  is  made  in  the  province  of  Chissama.  The 
zimbis  also,  whose  shells  are  cnrrent  as  money  thnmgh 
many  countries  of  Africa,  are  caoght  upon  the  coast. 
The  country,  whach  is  mostly  monntaBioiify  aboonds 
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Bt:neiKU  with  elephants,  rhinoceroses,  lions,  tigers,  crocodiles, 
&c.  which  are  very  dangerous,  and  destroy  great  num- 
hers  of  cattle. 

BENHINNOM ,  in  Ancient  Geography^  a  valley  in 
the  suburbs,  and  to  the  east  of  Jerusalem,  either  a  part 
of  or  conjoined  with  the  valley  of  Kidron,  (Joshua)  \ 
infamous  for  sacrificing  children,  or  passing  them 
through  the  fire.  The  place  in  the  valley  where  the 
idol  stood  to  which  the  sacrifice  was  made,  was  called 
Tophet^  (iKingsxxiii.  10.  Jer.  vii.31.32*  and  xix.  2.), 
from  beating  drums  or  tabours  to  drown  the  cries  or 
shrieks  of  the  children  :  called  also  Geenon  or  the  Vol" 
ley  ofEnnon :  whence  some  derive  Gehenna^  the  place 
of  future  punishment. 

BENJAMIN.     See  Benzoin  and  Styrax. 

BENIARAX,  an  ancient  and  considerable  town  in 
the  kingdom  of  Algiers  in  Africa,  seated  in  W.  Long, 
o.  30.  N.  Lat.  ^$.  o. 

BENIN,  a  country  of  Guinea,  in  Africa,  has  part 
of  the  golf  called  the  Bite  of  Benin^  and  the  Slave 
Coast,  on  the  west ;  part  of  Gago  and  Biafara  on  the 
north  'y  Myjac  and  Makoko  on  the  east  \  and  Congo  on 
the  south,  where  it  extends  about  one  degree  beyond 
the  equinoctial  line.  The  length  from  east  to  west  is 
about  600  miles  \  but  its  north  and  south  bounds  are 
not  so  well  determined.  The  land  in  general  is  low 
and  woody  ^  in  some  parts  it  has  rivers  and  lakes,  but  in 
others  there^is  a  scarcity  of  water.  There  is  here  a 
great  number  of  wild  beasts,  particularly  elephants, 
lions,  tigers,  leopards,  baboons,  monkeys,  wild  boars, 
deer,  &c.  The  birds  are  partridges,  of  which  some  are 
blue  and  some  green,  turtles,  wild  ducks,  woodcocks, 
&c.  Their  grain  is  Indian  corn :  they  have  do  po- 
tatoes ^  but  plenty  of  yams,  which  are  of  the  potato 
kind,  but  vastly  larger  and  more  coarse  :  these  are  their 
ordinary  food,  and  serve  in  the  room  of  bread  \  they' 
have  two  sorts  of  beans,  like  horse  beans,  but  not  near 
'  so  good.  Their  fruits  are  cocoa-nuts,  cormantine  apples, 
bananas,  wild  figs,  &c. 

The  i^egroes  have  several  colours  which  might  serve 
for  painting,  and  a  good  sort  of  soap  made  with  palm- 
oil  and  wood-ashes;  they  have  a  great  deal  of  cotton, 
which  not  only  serves  for  their -owVi  use,  hut  is  exported 
to  distant  places.  The  river  Rio  or  Benin  has  a  great 
Biany  arms  ^  some  of  which  are  so  large  that  they  de- 
serve the  name  of  rivers  :  it  abounds  with  fish,  which 
the  inhabitants  eat  smoke-dried  as  well  as  fresh.  The 
place  of  trade  in  this  river  is  at  Arebo,  about  120  miles 
distant  from  its  mouth  ;  and  to  this  place  the  shi|>s  may 
sail  up.  Those  who  take  this  voyage  see  the  mouths  of 
a  great  many  rivers  fail  into  the  principal  channel  to 
the  right  and  the  left  \  but  how  far  it  ascends  into  the 
country  is  not  known..  A  little  higher  up,  the  country 
is  very  low  and  marshy,  and  seems  to  be  divided  into 
islands  \  and  yet  there  are  trees  of  all  sizes  growing  on 
th^  banks ;  this  renders  the  country  very  unhealthy,  as 
many  of  our  British  saijors  have/ound  to  their  cost;  it 
is  also  incommoded  with  vast  numbers  of  flies,  called 
mosquitoes^  which  sting  terribly,  and  render  the  skin 
full  of  pustules.  There  are  three  principal  villages  to 
which  the  negroes  come  from  the  inland  countries  to 
traffic.  One  is  called  Boodadou^  and  consists  of  about 
50  houses,  or  rather  huts,  for  they  are  made  with  reeds 
and  covered  with  leaves.  The  second,  called  Arebo^  was 
steationed  above  :  tbia  is  much  larger  than  the  former. 


and  pretty  well  stocked  with  inhabitants  ;  and  the  boom  ]]q^ 
have  much  more  room,  but  they  are  built  after  the  same 
manner.  The  third  has  the  name  of  Aguton^  and  was 
built  upon  a  hill.  It  was  almost  ruined  by  the  wars ; 
but  the  negroes  lately  rebuilt  it^on  account  of  its  agree- 
able situation.  Great  Benin  is  the  place  of  residence 
of  the  king. 

The  inhabitants  of  Benin  are  very  exact  in  their 
trading,  and  .will  not  recede  from  any  of  their  old  cu- 
stoms :  this  renders  them  very  slow  in  their  dealings, 
and  backward  to  pay  their  debts,  which  sometimes 
obliges  the  traders  to  sail  before  they  receive  satisfiic- 
tion ;  but  then  they  are  paid  as  soon  as  they  return. 
Some  of  the  merchants  are  appointed  by  the  govern- 
ment, which  demands  a  sort  of  custom  ;  but  it  is  very 
trifling.  There  are  three  sorts  of  oflicers  under  the 
king  ;  the  first  are  always  near  him,  and  none  can  ad- 
dress him  but  by  their  means  :  there  are  several  of  the 
second  sort ;  one  takes  care  of  the  slaves,  another  of 
the  cattle,  another  of  the  streets,  another  of  war,  and 
so  on. 

Children  go  almost  naked  till  they  are  14,  and  then 
they  wrap  a  cotton  cloth  round  their  middles ;  Che  rich- 
er sort  put  on  a  sort  of  callico  gowns  when  they  go 
abroad,  with  a  kind  of  drawers ;  but  within  they  are 
contented  with  their  usual  cloth  :  the  better  sort  of  wo- 
men wear  their  totton  cloths  like  petticoats,  and  have  a 
covering  round  their  shoulders,  but  take  care  it  shall  be 
open  beinre. 

The  richer  sort  of  the  inhabitants  of  Benin  live  op- 
on  beef,  mutton,  and  poultry ;  their  drink  is  water, 
and  brandy  when  they  can  get  it.  The  poorer  sort 
live  upon  dried  fish,  bananas,  and  beans  ;  their  drink 
is  water  and  palm-wine.  Their  chief  handicraftroen 
are  smiths,  carpenters,  and  curriers  ;  but  they  perform 
all  their  work  in  a  very  bungling  manner.  The  mm 
have  as  many  wives  as  they  can  keep,  which  they  take 
without  any  ceremony  except  treating  their  relations. 
The  wives  of  the  lower  sort  inay  go  wherever  they  have 
a  mind  *,  but  those  of  the  rich  are  shut  up  :  they  allow 
their  wives  to  be  very  familiar  with  the  Europeans,  and 
yet  pretend  to  be  very  jealous  of  their  own  countrymen* 
When  a  woman  is  caught  in  adultery,  she  is  turned 
away,  and  the  goods  of  the  man  are  forfeited  to  the 
husband ;  but  if  the  relations  of  the  woman  are  rich, 
they  prevail  on  him  to  overlook  the  fault  by  dint  of 
presents. 

They  use  circumcision,  which  is  performed  seven 
days  after  the  children  are  born,  at  which  time  the  fa- 
ther makes  a  feast  for  the  relations  ;  they  have  also  cu- 
stoms, relating  to  uncleanness,  resembling  those  of  the 
Jews.  Thieves  are  punished  by  making  the  party  a- 
mends  if  they  can,  otherwise  they  are  bastinadoed  ;  hot 
murder  is  always  punished  with  death.  When  a  person 
is  only  suspected  of  a  crime,  they  have  several  ways  of 
putting  him  to  trial,  like  the  fire  ordeal,  or  the  bit* 
ter  water  of  the  Jews :  but  they  are  of  such  a  nature, 
that  the  innocent  may  be  as  often  condemned  as  the 
guilty. 

With  regard  to  their  religion,  they  believe  in  an  al* 
mighty  and  invisible  God  ;  yet  worship  images  in  a  hu- 
man form,  and  in  those  of  all  sorts  of  animals,  making 
them  offerings,  every  one  being  bis  own  priest  \  they 
look  upon  these  lesser  deities  as  mediators  between  him 
and  man  \  some  of  these  idols  are  in  the  house,  and  some 
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Bill  in  cabins  by  themselvefl.  Everj  fifth  day  is  holy  ;  on 
I  which  the  rich  kill  cows,  sheep,  and  goats,  and  others 
iTen-  dogs,  cats,  and  fowls,  which  they  distril^ute  among  their 
poor  neighbours. 

Benin,  the  capital  of  a  kingdom  of  the  same  name, 
is  the  residence  of  their  kings,  and  is  seated  pretty  far 
in  the  country  :  it  stands  in  a  plain,  and  is  about  four 
miles  in^compass.    The  streets  are  long  and  broad :  and 
there  are  markets  twice  a-day,  where  they  sell  cows, 
cotton,   elephants  teeth,  European  merchandises,  and 
whatever  the  country  produces.     The  houses  are  large, 
with  clays  walls,  and  at  a  distance  from  each  other ; 
they  are  covered  with  reeds,  straw,  and  leaves.     The 
women  in  this  place  are  the  greatest  slaves  (  for  they 
go  every  day  to  market,  manage  the  household  aflPairs, 
take  care  of  the  children,  cook  the  victuals,  and  till 
the  ground.     The  king's  palace  makes  great  part  of 
the  town  ^  and,  its  great  extent  excepted,  there  is  no- 
thing iroTih  taking  notice  of,  it  being  only  a  confused 
heap  of  buildings,  made  with  boards  and  clay,  with- 
out regularity  or  neatness.     In  the  middle,  there  is  a 
wooden  tower,  about  70  feet  high,  made  like  a  chim- 
ney, and  on  the  top  is  a  brazen  serpent,  hanging  with 
its  head  downwards  ^  this  is  pretty  well  made,  and  is 
the  most  curious  thing  in  the  town  ^  ihere  is  a  gal- 
lery of  statues,  but  so  wretchedly  carved,  that  there  is 
no  knowing  what  they  represent  without  being  told : 
behind  a  curtain  there  are  11  brazen  heads,  with  an 
elephant's  tooth  on  each  ;  these  are  the  king's  idols  : 
his  throne  is  made  of  ivory,  on  which  he  sits  in  a  pavi- 
lion of  India  stuflP.     The  king  shows  himself  but  once 
a  year,  on  the  day  of  a  certain  festival ;  and  then  he  is 
surrounded  with  his  wives  and  a  great  number  of  his 
officers,  who  walk  out  in  procession  to  begin  the  feast 
by  sacrificing  to  their  gods^   this  done,  he  bestows 
victuals  and  wine  among  the  multitude,  which  is  imi- 
tated by  his  officers.     All  the  inhabitants  of  this  town 
and  country  go  under  the  denomination  of  the  kingU 
siaveSf  and  some  relations  say,  that  none  of  them  wear 
any  habit  till  given  them  by  the  king :  but  this  seems 
to  be  only  a  salvo  to  account  for  the  great  number  of 
men  and  women   that  are  daily  'seen   naked   in   the 
streets  j  for  if  it  be  true,  that  the  king  of  Benin  can 
bring  100,000  fighting  men  into  the  field,  his  subjects 
must  be  very  numerous ;  and  probably  his  majesty  is 
not  rich  enough  to  bestow  garments  upon  them  all. 
The  Europeans  resort  hither  to  purchase  slaves.     E. 
Long.  5.  4.  N.  Lat.  7.  40. 

BENISH-DAYS,  among  the  Egyptians,  a  term  for 
three  days  of  the  week,  which  are  days  of  less  cere- 
mony in  religion  than  the  other  four,  and  have  their 
name  from  the  benish^  a  garment  of  common  use,  not 
of  ceremony.  In  Cairo,  on  Sundays,  Tuesdays,  and 
Thursdays,  they  go  to  the  bashaw's  divan  \  and  these 
are  the  general  days  of  busincsss.  Friday  they  stay  at 
home,  and  go  to  their  mosques,  at  noon ;  but  though 
this  is  their  day  of  devotion,  they  never  abstain  from 
business.  The  three  other  days  of  the  week  are  the 
benish-days,  in  which  they  throw  off  all  business  and 
ceremony,  and  go  to  their  little  summer-houses  in  the 
country. 

BENNAVENTA,  or  Bennavenna,  (Antonine) 
a  town  of  Britain,  on  the  Aosona  Major,  or  the  An- 
tona  of  Tacitus :  supposed  to  he  Northampton  on  the 


Nen  \  but  Camden  tfays  it  is  Wedon,  a  village  six  ttiileS  BennaTea* 


to  the  west  of  Northampton. 

BENNET,  Henrt,  earl  of  Arlington,  was  bom 
of  an  ancient  family  in  Middlesex.     In  the  beginning 
of  the  civil  war,  he  was  appointed  under-secretary  to 
George  Lord  Digby,  secretary  of  state  \  afterward  en- 
tered himself  as  a  volunteer  for  the  royal  cautie,  and 
did  his  majesty  good  service,  especially  at  Andover  iji 
Hampshire,  where  he  received  several  wounds.    When 
the  wars  were  ended,  he  left  not  the  king  when  success 
did,  but  attended  his  interest  in  foreign  parts.      He 
was  made  secretary  to  the  duke  of  York  ^  received  the 
honour  of  knighthood  from  Charles  II.  at  Bruges,  in 
1658  :  and  was  sent  envoy  to  the  court  of  Spain.     His 
majesty,  upon  his  return  to  England,  called  him  home, 
made  him  keeper  of  his  privy  purse,  and  principal  se- 
cretary of  state.     He  had  always  a  peculiar  hatred  to 
the  lord  chancellor  Hyde^    who  on  the  other  hand 
considered  him  as  a  concealed  Papist.   In  1670  he  was 
one  of  the  council  distinguished  by  the  title  of  the  Ctf- 
bql^  and  one  of  those  who  advised  shutting  up  the  ex- 
chequer.    In  1672  he  was  made  earl  of  Arlington  and 
Viscount  Tbetford,  and  soon  after  knight  of  the  Gar-* 
ter.     In  1673,  ^^  ^^  appointed  one  of  the  three  ple- 
nipotentiaries from  the  court  of  Great  Britain  to  Co«t 
logn,  to  mediate  a  peace  between  the  emperor  and  the 
king  of  France.     The  house  of  commons,   in  1673* 
drew  up  articles  of  impeachment  against  him.      Iq 
1674  ^®  ^^  made  chamberlain  of  his  majesty *s  house- 
hold, with  this  public  reason^  that  it  was  in  recom- 
pense of  his  long  and  faithful  service,  and  particularly 
for  his  having  performed  the  office  of  principal  secre- 
tary of  state  for  the  space  of  1 2  years,  to  his  majesty^s 
great  satisfaction.    But  afterward  his  interest  began  to 
decline,  while  that  of  the  earl  of  Danby  increased  ;  for 
upon  his  return  from  his  unsuccessful  journey  to  Hol- 
land in  1675,  his  credit  was  so  much  sunk,  that  several 
persons  at  court  diverted  the  king  with  mimicking  his 
person  and  behaviour  \  yet  he  held  his  lord  chamber- 
lain^s  place  to  the  day  of  his  death  in  1685.     His 
esteemed  letters  to  Sir  tVilliam  Temple  were  published 
after  his  death. 

Bennet,  Christopher^  an  eminent  physician  in  the 
i6th  century,  was  the  son  of  John  Bennet,  of  Rayn- 
ton,  in  Somersetshire.  He  was  educated  at  Lincoln 
college,  Oxford  \  and  gave  the  public  a  treatise  on  con- 
sumptions, entitled,  Theatri  Tabidorum  Vestibuium^  Sfc* 
also  Exercitationes  Diagnostics^  cum  HistorOs  demons 
strativis^  quibus  AHmtntorufn  et  Sanguinis  vitia  dete» 
guntur  in  plerisque  morbiSf  SfCm 

Bennet,  Dr  Thomas^  an  eminent  divine,  born  at 
Salisbury  jon  the  7th  of  May  1673,  and  educated  at 
St  Jobn^s  college,  Cambridge.  In  1 700,  he  was  made 
rector  of  James's  in  Colchester :  afterwards  he  was 
lecturer  of  St  Olave's,  Sobthwark,  and  morning* 
preacher  at  St  Lawrence,  Jewry  ^  and  at  last  was  pre- 
sented to  the  vicarage  of  St  Giles\  Cripplegate, 
worth  500I.  a-year.  "While  he  was  in  this  station,  he 
was  engaged  in  several  expensive  law-suits  in  defence  of 
the  rights  of  the  church,  to  which  he  recovered  150L 
a-year.  He  wrote  i.  An  Answer  to  the  Dissenters 
Flea  for  Separation.  2.  A  Confutation  of  Popery. 
3.  A  Discourse  of  Schism.  4.  An  Answer  to  a  book 
entitled  Thomas  against  Bennet.     5.  A  Confutation  of 

4  B  a  Quakerism* 
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Bevnet  QoakerUm.  6^  A  brief  History  of  tbe  joiiit  Use  of 
II  pre-conceived  Forms  of  Prayer,  7.  An  Ansiver  to 
Beflterade.  i)^  Clarke's  Scripture-doctrinc  of  the  Trinity.  8.  A 
Paraphrase,  tvith  Annotations  on  the  Book  of  Com* 
inon  Prayer.  9.  A  Hebrew  Grammar^  and  other 
pieces.  He  died  October  9.  1728,  in  the  56th  year  of 
bis  age. 

BENOIT,  Rekatus,  a  famous  doctor  of  tbe  Sor« 
bonne,  and  curate  of  Eustatbios  at  Paris,  in  the  1 6th 
centurv.  He  was  a  secret  favourer  of  the  Protestast 
religion  ^  and  that  his  coontrymen  might  be  able  to 
read  the  bible  in  their  own  tongue,  he  published  at  Pa- 
ris the  French  translation,  w4iich  bad  been  made  by  the 
reformed  ministers  at  Genera.  This  translation  was- 
approved  of  by  several  doctors  of  the  Sorbonne  before 
it  went  to  the  press,  and  King  Charles  IX.  bad  granted 
a  privilege  for  the  printing  of  it.  Yet  when  it  was  pub* 
lished  it  was  immediately  condemned.  He  had  been 
before  that  time  confessor  to  tbe  unhappy  Mary  queen 
of  Scotland,  during  her  stay  in  France,  and  attended 
her  when  she  returned  into  Scotland.  Some  time  be- 
fore the  death  of  Henry  III.  Dr  Benoit,  or  some  of  his 
friends  with  his  assistance,  published  a  book,  entitled, 
jtpologie  Catholique^  i.  e.  The  Catholic  Apology  ;  in 
which  it  was  shewn,  that  the  Protestant  religion,  which 
Henry  king  of  Navarre  professed,  was  not  a  sufficient 
reason  to  deprive  him  of  his  right  of  succeeding  to  the 
crown  of  France.  When  Henry  IV.  was  resolved  to 
embrace  the  Catholic  religion,  he  assisted  at  that  as* 
sembly  in  which  King  Henry  abjured  tlie  reformed  re- 
ligion. Tbe  king  promoted  him  to  the  bishopric  of 
Troyes  in  Champagne  1597,  but  be  could  never  ob-* 
tain  the  pope's  bulls  to  be  installed.  However,  he  en- 
joyed tbe  temporalities  of  that  bishopric  till  he  resigned 
it.     He  died  in  1608. 

BENSERADE,  Isaac  de,  an  ingenious  French 
poet  of  the  1 7th  century,  was  born  at  Lyonv.  He  made 
himself  known  at  court  by  his  verses  and  his  wit, 
and  had  tbe  good  fortune  to  please  the  cardinals  de 
Richelieu  and  Mazarin.  After  the  death  of  Richelieu, 
be  got  into  favour  with  the  duke  de  Breze,  whom  he 
accompanied  in  most  of  his  expeditions  ^  and  when  this 
nobleman  died,  be  returned  to  conrt,  where  his  poetry 
became  highly  esteemed.  He  wrote,  i.  A  Paraphrase 
npon  Job.  2.  Verses  for  Interludes.  3.  Rondeaux 
upon  Ovid.  4.  Several  Tragedies.  A  sonnet  which 
he  sent  to  a  young  lady  with  his  Paraphrase  on  Job 
being  put  in  competition  with  the  Urania  of  Voiture 
caused  him  to  be  much  spoken  of;  for  what  an  honour 
was  it  to  be  head  of  ar  party  against  this  celebrated  au- 
thor !  Those  who  gave  the  preference  to  Benserade's 
performance  were  styled  the  Jobists^  and  their  antago- 
nists the  UromsU ;  and  the  dispnte  long  divided  the 
whole  court  and  the  wits.  Some  years  before  bis  death, 
be  applied  himself  to  works  of  piety,  and  translated  al- 
most all  the  Psalms. 

M.  I'Abb^  Olivet  says,  that  Benserade  towards  the 
latter  end  of  bis  life,  withdrew  from  court,  and  made 
Gentilly  the  place  of  his  retirement.  When  he  was  a 
youth,  he  says  it  was  the  custom  to  visit  the  remains  of 
the  ornaments  with  which  Benserade  had  embellished 
bis  house  and  gardens,  where  every  thing  savoured  of 
bis  poetical  genius.  The  bark  of  the  trees  was  full  of 
inscriptions:  and,  amongst  others,  he  remembers  the 
first  which  presented  itself  was  as  follows  : 
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Adieu  Jttriune^  honneurs  adieu^  votis  ei  let  votrei^ 

Je  vieru  set  vohs  oublter  ; 
Adieu  toi  meme  amour ^  bien  plus  que  les  outres 

Difficile  a  congedier. 

Fortune  and  bonoora,  all  adieu. 
And  whatsoever  belongs  to  yea. 

I  to  this  retirement  ron. 

All  your  vanities  to  shun. 
Thou  too  adieu,  O  powerful  love ; 

From  thee  'tis  hardest  to  remove. 


M.  Voltaipe  is  of  opinion  that  these  iascriptions  went 
the  best  of  his  productions,  and  be  regrets  that  they 
have  not  been  collected. 

Benserade  suffered  at  last  so  much  from  tiie  stoae, 
that,  notwithstanding  his  great  age,  he  resolved  to  sub- 
mit to  the  operation  of  cutting*  But  his  constancy  was 
not  put  to  this  last  proofs  for  a  snrgeon  letting  bioi 
blood,  by  way  of  precaution,  pricked  aa  artery,  and,  in- 
stead ef  endeavooring  to  stop  the  effiieion  of  blood,  ran 
away.  There  was  but  just  time  to  call  F.  Commiie^ 
bis  friend  and  confessor,  who  came  soon  enough  to  see 
him  die.  This  happened  the  19th  of  October  1691,  in 
the  8  2d  year  of 'his  age. 

B£NSH£IM,  a  town  of  Germany  in  tbe  grand  dacliy 
of  Hesse,  seated  in  £.  Long.  8.  45.  N.  Lat.  52*  23. 

BENSON,  Dr  Gxorge,  a  learned  dissenting  mini- 
ster, bom  at  Great  Salkeld,  in  CombeHand,  in  1699. 
His  love  of  learning  was  so  soccessful,  tbat,  at  i  z  years 
of  age,  he  was  able  to  read  tbe  Greek  Testament.  He 
afterwards  studied  at  I>r  Dixen^s  academy  at  White- 
haven, from  whence  he  removed  to  the  university  of 
Glasgow.  In  1 72 1,  be  was  choseo  pastor  of  a  coo- 
gregation  of  Dissenters  at  Abingdon  in  Berkshire ;  in 
2729,  he  received  a  call  from  a  socitrty  of  dissenters  in 
Soothwark,  with  whom  he  continued  1 1  years }  and 
in  1740,  was  chosen  by  the  congregation  of  Crutched 
Friars,  colleague  to  the  learned  and  judicious  Dr  Lard- 
ner.  From  the  time  of  his  engaging  in  the  ministry 
Ke  proposed  to  himself  the  critical  study  of  tbe  Scrip- 
tures, particularly  of  the  New  Testament,  as  a  princi|«l 
part  of  his  business.  The  first  fruits  of  these  studies 
which  he  presented  to'  tbe  public  was,  A  Defence  of  the 
reasonableness  of  Prayer,  with  a  Translation  of  a  Dia- 
oourse  of  Maximus  Tyrius,  containing  some  popohr 
Objections  against  Prayer,  and  an  Answer  to  these. 
The  light  which  Mr  Locke  had  thrown  on  the  ob- 
scurest parts  of  St  Paulas  epistles,  by  making  him  his 
own  expositor,  encouraged  and  determined  Mr  Benson  to 
attempt  to  illustrate  the  remaining  epistles  in  tbe  same 
manner.  In  1 73 1,  he  published  a  Paraphrase  and  Notes 
on  the  Epistle  to  Philemon,  as  a  specimen.  This  was 
well  received,  and  the  author  encouraged  to  proceed  in 
bis  design.  With  the  epistle  to  Philemon  was  pub- 
lished "  A  short  dissertation,  to  prove  from  the  spi- 
rit and  sentiments  the  apostle  discovered  in  his  epistles, 
that  be  was  neither  an  enthusiast  nor  impostor ;  and  con- 
sequently tbat  the  religion  which  he  asserted  be  received 
immediately  from  heaven,  and  confirmed  by  »  variety  of 
miracles,  is  indeed  divine.^'  This  argument  hath  since 
been  improved  and  illustrated,  .with  great  delicacy  and 
strength,  in  a  review  of  tbe  apostle's  entire  conduct  and 
character  by  Lord  Lyttelton.  Mr  Benson  proceeded 
with. great  diligence  and  reputation  to  publish  Para- 
phrases 
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phrasM  and  Notes  on  the  two  Epistles  to  the  Thessalo- 
niaos,  the  first  ftod  second  to  Timothy,  and  the  EpUtle 
to  Titus ;  adding,  Dissertations  oa  several  important 
Subjects,  particularly  on  Inspiration.  In,  the  year  1 735, 
our  author  published  his  History  of  the  first  Planting  of 
Christianity,  taken  from  the  Acts  of  the  Apostles,  and 
their  Epistles,  in  2  vols  4to.  In  this  work,  besides 
illustrating  throughout  tlie  history  of  the  Acts  and  most 
of  the  epistles,  by  a  view  of  the  history  of  the  times, 
Ihe  occasion  of  the  several  epistles,  and  the  state  of  the 
churches  to  whom  they  were  addressed,  he  established 
the  truth  of  the  Christian  religion  on  a  number  of  facts, 
the  most  public,  important,  and  incontestable.  He  also 
wrote,  The  Reasonableness  of  the  Christian  Religioo  5 
The  History  of  the  Life  of  Jesus  Christ  ^  A  Paraphrase 
and  Notes  od  the  seven  Catholic  Epistles ;  and  seve- 
ral other  works  which  procured  him  great  reputation. 
One  of  the  universities  in  Scotland  sent  him  a  diploma, 
with  a  doctor^s  degree  ^  and  many  of  high  rank  in  the 
church  of  England,  as  Herring,  Hoadley,  Butler, 
Benson,  Coneybeare,  &c.  showed  him  great  marks  of 
iavoor  and  regard.  He  died  in  the  year  1763,  in  the 
64th -year  of  his  age. 

BENTHAM,  Thomas,  bbhop  of  Litchfield  and 
Coventry,  was  bom  at  Shirbiim  in  Yorkshire  in  the 

Sar  1 513,  and  educated  in  Magdalene  college,  Oxford, 
e  took  the  degree  of  bachelor  of  arts  in  1543,  and 
in  1 546  was  admitted  perpetual  fellow,  and  proceeded 
master  of  arts  the  year  following,  which. was  that  of 
Edward  VPs  accession  to  the  crown.  He  now  threw 
off  the  mask  of  Popery,  which  during  the  equivocal 
reign  of  Henry  VIII.  he  had  worn  with  reluctance. 
When  Mary  came  to  the  crown,  being  deprived  of  his 
fellowship  by  her  visitors,  he  prudently  retired  to  Ba5iil 
in  Switzerland,  where  for  some  time  be  expounded  the 
Scriptures  to  the  English  exiles  in  that  city ;  but,  be- 
ing solicited  by  some  Protestants  in  London,  be  re- 
turned to  London  before  the  death  of  the  queen,  and 
tvas  appointed  superintendant  of  a  private  congregation 
in  the  city.  Immediately  on  the  accession  of  Eliza- 
beth, Bentham  was  preferred  in  the  churcb,  and  in  the 
second  year  of  her  reign  was  consecrated  bishop  of 
Litchfield  and  Coventry.  He  died  at  Eccleshal  in  Staf- 
fordshire in  1 578,  aged  6^,  He  was  buried  in  the  chan- 
cel of  the  church  there ;  and  a  monument  was  erected, 
with  the  eiBgy  of  himself,  his  wife,  and  four  children, 
with  the  following  inscription : 

Hacjacet  in  tumha  Bcnthatnus,  episcopns  tile 
UoctuSf  divinus^  largus^  pascens^  pius^  almus, 

Ob.  ig.Feb.  1578. 

Bishop  Bentbam  bad  the  character  of  a  pious  and 
zealous  reformer,  and  was  particularly  celebrated  for 
his  knowledge  of  the  Hebrew  language.  His  works 
are,  I.  Exposition  of  the  Acts  of  the  Apostles  ^  manu- 
script. '  2.  A  Sermon  on  Christ's  Temptation  j  Lond. 
8vo.  3.  Epistle  to  M.  Parker ;  manuscript.  4.  The 
Psalms,  Ezekiel,  and  Daniel,  translated  into  English  in 
Queen  Elizabeth's  Bible. 

BENTINCK,  W.  H.  C.  third  duke  of  Portland, 
a  late  British  statesman.     See  Sufpi^ement. 

BENTIVOGLIO,  Guy,  cardinal,  born  at  Ferrara, 
IB  the  year  1579*  He  went  to  study  at  Padua,  where 
he  made  a  considerable  proficiency  in  polite  literature. 
Upon  bis  leavings  the  univei'sity,  he  went  to  reside  at 


glio, 
Bentlcy. 


Rome,  where  he  became  universally  esteemed.  He  was  BcntiTe. 
sent  nuncio  to  Flanders,  and  then  to  France  ;  in  both 
which    employments   his  behaviour  was  such  as  gave 
great  satisfaction  to. Paul  V.  who  made  him  a  cardinal, 
which  was  the  last  promotion  he  made,  a  little  before 
his  death,    which    happened   on  the  28th  of  January 
1621.     Bcntivoglio  was  at  this  time  in  France,  where 
Louis  XIII.  and  all  tlie  French  court  congratulated 
him  on  his  new  dignity^  and  when  he  returned  to  Rome, 
his  Christian  majesty  entrusted  him  with  the  manage- 
ment of  the  French  affairs  at  that  court.     Pope  Ur- 
ban VIL  bad  a  high  regard  for  him  on  account  of  his 
fidelity,  disinterestedness,  and  consummate  knowledge 
in  business.  He  was  beloved  by  the  people,  and  esteemed 
by  the  cardinals ;  and  his  qualities  were  such,  that  in 
all  probability  he  would  have  been  raised  to  the  pontifi- 
cate on  the  death  of  Urban,  which  happened  on  the 
29th  of  July  1644}  but  having  gone  to  the  conclave 
during  the  time  of  the  most  intolerable  heats  at  Rome, . 
it  affected  his  body  to  such  a  degree,  that  he  could  not 
sleep  for  1 1  nights  afterwards ;  and  this  want  of  rest 
threw  him  into  a  fever,  of  which  he  died  the  7th  of  Sep- 
tember 1644,  ^S^^  ^5*  ^^  ^^3  ^^^^  several  works  j  the 
most  remarkable  of  which  are,  A  History  of  the  Civil 
Wars  of  Flanders,  An  Account  of  Flanders,  with  Let- 
ters and  Memoirs. 

Bentivoglio,  a  small  town  of  Italy  in  the  territory 
of  Bolpgna,  with  a  castle,  situated  in  £.  Long.  xi.  34* 
N.  Lat.  44.  47. 

BENTLEY,  Richard,  an  eminent  critic  and  di« 
vine,  was  born  at  Oulton,  in  the  parish  of  Rothwell, . 
near  Wakefield.      His  ancestors,  who- were  of  some 
consideration,  possessed  an  estate,  and  had  a  seat  at 
Hepenstall,  in  the  parish  of  Halifax.   His  grandfather 
James  Bentley  was  a  captain  in  King  Charles  1/s  army 
at  the  time  of  the  civil  wai*s  ;  and  being  involved  in  the 
fate  of  his  party,  had  his  house  plundered,  bis  estata 
confiscated,  and  was  himself  carried  prisoner  to  Pom- 
fret  Castle,  where  he  died.     Thomas  Bentley,  the  son . 
of  James,  and  father  of  Dr  Bentley,  married  the. daugh- 
ter of  Richard  Willis  of  Oulton,  who  had  been  a  ma- 
jor in  the  royal  army.     This  lady,  who  was  a  woman 
of  exceeding  good  understanding,  taught  her  son  Rich~^ 
ard  his  accidence.      To  his  grandfather  Willis,  who 
was  left  his  guardian,  he  was  in  part  indebted  for  his 
education  i    and   having  gone   through   the  grammar 
sdiool  at  Wakefield  with  singular  reputation,  both  for 
his  proficiency  and  his  exact  and  regular  behaviour,  ho 
was  admitted  of  St  John's  college,  Cambridge,  under 
the  tuition  of  Mr  Johnson,  on  the  24tb  of  May  1676  } 
being  then  only  four  •months  above  14  years  of  age. . 
On  the  22d  of  March  1681-2,  he  stood  candidate  for 
a  fellowship,  and  would  have  been  unanimously  elected, . 
had  he  not  been  excluded  by  the  statutes  on  account  of 
his  being  too  young  for  priest's  orders.     He  was  then 
a  junior  bachelor,  and  but  little  more  than  19  years 
old.     It  was  soon  after  this  that  he  became  a  school- 
roaster  at  Spalding.     But  that  he  did  not  continue  long 
in  this  situation  is  certain  from  a  letter  of  his  grand- 
father Willis's,  still  preserved  in  the  family,  from  which 
it  appears,   that  he  was  with  Dr  Stillingfleet  at  the 
deanery  of  St  Paul's  on  the  25th  of  April  1683*     ^ 
had  been  recommended  by  his  college  to  the  dean  as 
preceptor  to  his  son  ;   and  Dr  Stillingfleet  gave  Mr 
Bentley  bis  choice  whttiiex  he  would  carry  his  pupil  to 
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Bentley.    Cambridge  or  Oxford.     He  fixed  upon  the  latter  dni- 
^  ""   V*  '■■'  Versity  on  account  of  the  Bodleian  library^  to  the  con- 
sulting of  the  manuscripts  of  which  he  applied  viiih  the 
closest  attention.     Being  now  of  age,  he  made  over  a 
Small  estate  which  he  derived  from  his  family -to  his 
elder  brother,  and'  immediately  laid  out  iVt  money  he 
obtained  for  it  in  the  purchase  of  books.     In  Jujy 
1683,  he  took  the   degree   of  master   of  arts  at  ot 
John's  college,  Cambridge.     In  1692,  his  patron  be- 
ing advanced  to  the  see  of  Worcester,  collated  him  to 
a  prebend  in  that  church,  and  also  made  him  his  do- 
'       mestic  chaplain.     That  learned  prelate,  as  well  as  Dr 
Will.  Lloyd,  then  bishop  of  Litchfield,  had  seen  many 
proofs  of  our  author's  extraordinary  merit,  when  thty 
concurred  iri  recommending  him  as  a  fit  person  to  open 
the  lectures  upon  Mr  Boyle's  foundation,  in  defence  of 
natural  and  reveaded  religion.     This  gave  him  a  fine 
opportunity  of  establishing  his  fame.     He  saw  it  well  j 
and  resolved  to  push  it  to  the  utmost.     Sir  Isaac  New« 
ton's  Principia  had  been  published  but  a  few  years,  and 
the  book  was  little  known  and  less  understood.     Mr 
Bentley  therefore  determined  to  spare  no  pains  in  dis- 
)>laying  tO  the  best  advantage  the  profound  demonstra- 
tions which  that  excellent  work  furnished  in.  proof  of 
a  Deity  ;  and  that  nothing  might  be  wanting  to  com- 
plete the  design,  he  applied  to  the  author  and  received 
from ,  him   the  solution  of  some  difficulties  which  had 
*  Vid.         °^^  fallen  within  the  plan  of  his  treatise  *.     In-  short, 
i^Mir  Let'  our  author's  sermons  at  Boyle's  lectures  were  univer- 
tertfrmm    g^lly  admired,  and  highly  raised  his  reputation  as  a 
N    t^i    ?^^^^^^  f  nstwithstanding  that  escape  which  laid  him 
Dr  Bau»    ®P^"   ^^  ^^®  raillery  of  Dr  Keil,  viz.  of  proving  the 
^,  Load,  moon  not  to  turn  round  her  axis,  because  she  always 
'75^*  shows  the  same  face  to  the  earth.     In  1693,  he  was 

made  keeper  of  the  royal  library  at  St  Jamqs's. 

In  the  following  year  arose  the  famous  dispute  be- 
tween him  and  the  honourable  Mr  Boyle,  in  relation 
to  the  epistles  of  Phalaris  ;  of  which  Mr  Boyle  had 
published  a  very  fine  edition,  with  a  Latin  version  of 
the  text.  These  epistles  the  Doctor  asserted  to  be  spu- 
rious, the  production  of  some  sophist,  and  altogether 
contemptible  as  a  literary  performance.  The  principal 
pieces  which  appeared  in  this  noted  controversy  were, 
1.  Dr  Bentley's  dissertation  upon  the  epistles  of  The- 
mistocles,  Socrates,  Euripides,  Phalaris,  and  the  Fables 
of  ^3op,  at  the  end  of  the  second  edition  of  Mr  Wot- 
ton's  Reflections  on  Ancient  and  Modern  Learning: 
but  afterwards  printed  by  Dr  Bentley  entire,  and  add- 
ed with  great  additions  to  his  farther  defence  of  it,  in 
answer  to  Mr  Boyle.  2.  **  Dr  Bentley's  Dissertation 
on  the  Epistles  of  Phalaris  and  the  Fables  of  JEao^  ex- 
amined by  the  Honourable  Charles  Boyle,  Esq."  a  book 
more  commonly  known  by  the  title  of  Boyle  against 
Bentley,  3.  Dr  Bentley's  Answer  to  the  above,  com- 
monly known  by  the  name  of  Bentley  against  Boyle; 
a  curipus  piece,  interspersed  with  a  great  deal  of  true 
wit  and  humour.  From  the  caprice  or  partiality  of  the 
age  the  victory  was  adjudged  to  Mr  Boyle, '  and  the 
ridicule  of  the  writs  exercised  upon  Dr  Bentley.  Thus 
J)r  Garth,  in  the  Dispensary, 

So  Diamonds  take  a  lustre  from  their  foil^ 
And  to  a  BENTLEY  Uia  we  owe  a  BOYLE. 

t)r  iBentley  had  also  some  wags  who  were  his  enemies 
tven  at  Cambridge^  who  drew  his  picture  in  the  hands 
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of  Phalaris's  guards,  who  were  potting  bim  into  their  Bftfct. 
master's  bull,  and  out  of  the  Doctor's  month  came  a 
label  with  these  words,  I  had  rather  be  Boasted  than 
BoYLED.     And  Dean  Swifr,  in  bis  Tale  of  a  Tab, 
had  some  strokes  at  Dr  Bentley  npon  this  occasion,  but 
more  especially  in  his  Battle  of  the  Books,  where,  on 
account  of  Dr  Bentley's  Dissertation  of  Phalaris,  &c» 
being  annexed  to  Mr  Wotton's  Reflections  on  Learning, 
and  their  being  great  friends,  be  makes  Mr  Wottoa 
and  Dr  Bentley,  standing  side  by  side,  in  each  other's 
defence,  to  be  both  transfixed  to  the  ground  by  ons 
stroke  of  the  javelin  of  Mr  Boyle,  and  this  he  height- 
ens by  the  simile  of  a  cook's  spitting  a  brace  of  wood« 
cocks.     Nay,  so  strong  is  the  influence  of  literary  pre- 
judice and  fashion,  that  many  even  of  Dr  Bentley's 
friends  considered  Boyle's  Examination  as  nnanswer- 
able.     Nor  could  they  be  convinced  of  the  contrary, 
tilNthe  Doctor,  first  asking  them  where  it  was  so  ioK 
pregnable,  and  confuting  one  article  after  another  op« 
on  the  spot,  as  fast  as  they  instanced,  assured  them  it 
was  all  of  the  same  kind.     This  he  eflfectually  showed 
in  his  answer.     It  now,  however,  seems  to  be  the  set- 
tled opinion  of  the  literary  world,  that  the  Doctor  has 
not  only  the  evident  advantage  in  respect  of  learning 
and  argument,  but  that  he  is  little,  if  at  all,  inferior  to 
his  antagonist  in  point  of  wit  and  smartness.     It  may 
not,  however^  be  amiss  to  recite  a  few  testimonies  on 
the  subjeet.     Mr  ^alpole^  speaking  of  Mr  Boyle's 
translation  of  the  Epistles  of  Phalaris,  says,  <*  This 
work  occasioned  the  famous  controversy  with  Dr  Bent- 
ley ;<— who  alone,  and  nn worsted,  sustained  the  attacks 
of  the  brightest  geniuses  in  the  learned  world,  and 
whose  fame  has  not  stiflfered  by  the  wit  to  which  it 
gave  occasion."    Mr  Towers,  in  his  British  Biography, 
expresses  himself  in  the  following  terms :    **  In  the 
controversy  between  him  and  Mr  Boyle,  the  popnltr 
clamour,  indeed,   was   in   favour  of  the   latter;   bat 
Bentley's  is  unquestionably  a  much  more  valuable  per» 
formance  than  that  of  Boyle.    The  latter,  considered  as 
a  niere  English  composition,  has  the  advantage  in  point 
of  style  J  And  pleased  the  generality,  by  the  personal 
satire  which  it  contained  against  Dr  Bentley,  who  had 
many  enemies.     But  Bentley  had  greatly  the  soperi* 
ority  with  respect  to  just  reasoning,  critical  sagacity, 
and  extent  of  learning }  and  his  vindication  of  himself 
also  contained  many  shrewd  and  sarcastical  strokes  a- 
gainst  Mr  Boyle  and  his  performance.  Much  has  been 
said  in  favour  of  Mr  Boyle,  as  a  genteel  and  polite 
writer ;  and  it  must  be  confessed,  that  Dr  Bentley's 
manner  was  often  too  assuming,  and  that  he  was  defi- 
cient in  point  of  civility.     But  notwithstanding  this, 
there  was,  perhaps,  a  much  greater  want  of  real  can- 
dour and  politeness,  whatever  afiectation  of  them  there 
might  be,  in  the  very  contemptuous  and  unfair  man- 
ner in  which  Dr  Bentley  was  treated  throughout  Mr 
Boyle^s  book,  than  in  any  thing  which  Bentley  had 
said  against  Boyle.     Bentley,  with  all  his  foibles,  was 
too  respectable  a  character  to  be  a  proper  subject  of 
such  treatment :  though  Swift,  Garth,  and  Pope,  have 
joined  in  countenancing  the  popular  prejudices  against 
him."     Mr  Dodwell,  who  resided  at  Oxford  during 
the  controversy,  who  made  himself  in  some  sort  a  party 
in  it,  and  who  had  a  very  particular  court  paid  to  him 
by  the  Christ-Church  men,  declared  to  them  that  he 
never  learned  so  much  from  any  book  of  the  size  in  his 

life, 


BEN 


r  567  ] 


BEN 


life,  as  lie  bad  done  from  Dr  Bentley^s  Answer  to 
Boyle. 

in  1696,  at  the  public  commencement,  Mr  Bentley 
had  been  created  doctor  of  divinity  by  the  university 
of  Cambridge  ;  and  some  time  thereafter,  admitted,  ad 
mmdctn^  in  the  university  of  Oxford. 

In  1 700  he  was  presented  to  the  mastership  of  Tri- 
Dity  college,  Cambridge,  which  is  reckoned  worth  near 
loool.  per  annum.  Upon  this  promotion  be  resigned 
his  prebend  of  Worcester*,  and,  in  1701,  was  collated 
to  the  archdeaconry  of  Ely.  Being  thus  placed  in  a 
state  of  ease  and  aifluence,  he  entered  into  matrimony, 
and  indulged  his  inclination  in  critical  pursuits  ^  and 
the  fruits  of  his  labours,  which  he  occasionally  publish- 
ed, all  displayed  such  erudition  and  sagacity,  that,  by 
degrees,  he  obtained  the  character  of  being  the  great- 
est critic  of  the  age.  In  the  mean  whale,  however,  he 
carried  matters  with  so  high  a  band  in  the  government 
of  bis  college,  that,  in  1709,  a  complaint  was  brought 
before  the  bishop  of  Ely,  as  visitor,  against  him,  by 
several  of  the  fellows,  who  charged  him  with  embez- 
zling the  college  money,  and  other  misdemeanors. 
In  answer  to  this,  he  presented  his  defence  to  the  bi- 
shop, which  he  published  in  17 10,  under  the  title  of 
T^e  present  State  of  Trinity  College^  8vo ;  and  thus  be- 
gan a  quarrel,  which  was  carried  on  with  tbe  most  vi- 
rulent animosity  on  each  side,  for  above  20  years,  when 
it  at  last  ended  in  tlie  Doctor's  favour.  In  1716,  upon 
the  death  of  t)r  James,  he  was  appointed  regius  pro- 
fessor of  divinity  in  tbe  former  university ;  annexed  to 
which  was  a  good  benefice  in  tbe  bishopric  of  Ely.  His 
majesty  King  George  I.  on  a  visit  to  the  university  in 
17 17,  having,  as  usual,  nominated  by  mandate  several 
persons  for  a  doctorVdegree  in  divinity,  our  professor, 
to  whose  office  it  belonged  to  perform  the  ceremony 
called  creation^  demanded  four  guineas  from  each  per- 
son, besides  a  broad  piece  of  gold,  and  absolutely  re- 
fused to  create  any  doctor  without  these  fees :  hence 
there  arose  » long  and  warm  dispute,  during  which, 
the  doctor  was  first  suspended,  and  then  degraded  j 
but  on  a  petition  to  his  majesty  for  relief  from  that 
sentence,  the  affair  was  referred  to  the  court  of  KingV 
bench,  where  the  proceedings  against  him  being  re- 
versed, a  mandamus  was  issued,  charging  the  university 
to  restore  him.  With  regard  to  Dr  Bentley's  long 
dispute  with  his  college,  Mr  Whiston  represents  his  ha- 
ving been  induced  in  a  single  instance,  after  four  years 
of  unexceptionable  conduct,  to  recede  from  the  excel- 
lent rule  of  detur  dignion\  in  the  election  to  a  fellow- 
ship, as  the  first  false  step  which  led  to  others,  and 
was  very  prejudicial  ta  his  own  happiness.  A  concise 
and  accurate  account  of  his  controversies  with  his  col- 
lege and  the  university,  and  of  the  publications  which 
appeared  on,  these  occasions,  may  be  seen  in  Mr  Cough's 
anecdotes  of  topography.  There  are  likewise,  in  the 
Harleian  collection  of  manuscripts  in  tbe  British  Mu- 
seiim,  N°  7523,  some  authentic  papers,  relative  to  the 
proceedings  of  the  university  against  Dr  Bentley.  Dr 
Bentley  was  endowed  with  a  natural  hardiness  of  tem- 
per, which  enabled  him.  to  ride  out  both  these  storms 
without  any  extraordinary  disturbance,  or  interruption 
to  his  literary  pursuits.  In  his  private  character,  though 


loved  hospitality  and  respect  *,  maintained  the  dignity  HentJey. 
and  munificence  of  the  ancient  abbots  in  house-keep- 
ing ak  his  lodge,  which  he  beautified  ^  and,  in  conver« 
aation,  tempered  the  severity  of  the  critic  with  such  a 
peculiar  strain  of  vivacity  and  pleasantry,  as  was  very 
entertaining.  He  died  at  his  lodge  in  Trinity  college, 
on  the  14th  of  July  1742,  at  So  years  of  age.  To 
his  latest  hour,  he  could  read  the  smallest  Greek  Te- 
stament without  spectacles  ;  a?.d  he  died  of  a  young 
man's  disorder,  a  pleuritic  fever.  He  was  of  a  large 
and  robust  frame  of  body,  and  of  strong  features. 
These  gave  a  dignity,  perhaps  a  severity,  to  his  aspect, 
which  probably  heightened  the  opinion  many  had  con- 
ceived of  the  haughtiness  and  roughness  of  his  temper. 
But,  in  fact,  he  was  of  so  tender  a  disposition,  that  he 
never  read  a  touching  story  without  tears.  It  was  not, 
indeed,  till  afler  he  had  been  afflicted  with  a  slight  pa- 
ralytic stroke,  that  this  particular  effect  of  the  softness 
of  his  nature  was  in  every  case  apparent :  so  that  it 
may  possibly  be  imputed,  in  some  degree,  to  his  disor- 
der. It  is,  however,  certain  that  previous  to  that  event 
he  was  endued  with  great  tenderness  and  sensibility. 
In  the  contest  about  the  visitatorial  power,  when  he 
met  Bishop  Moore,  he  was  so  struck  with  seeing  bis 
old  friend  appear  in  a  hostile  manner  against  him,  that 
he  faiated  away  in  the  court. 

When  we  consider  the  great  abilities  and  uncommon 
erudition  of  which  Dr  Bentley  was  possessed,  it  reflects 
some  disgrace  on  our  country,  says  Dr  Kippis,  that 
even  his  literary  reputation  should  be  so  long  treated 
with  contempt ;  that  he  should  be  represented  as  a  mere 
verbal  critic,  and  as  a  pedant  without  genius.  The 
unjust  light  in  which  he  was  placed,  was  not  entirely 
owing  to  the  able  men  who  opposed  him  in  the  Boylean 
controversy :  it  arose  perhaps  principally  from  the 
poets  engaging  on  tbe  same  side  of  the  question,  and 
making  bim  the  object  of  their  satire  and  ridicule. 
The  **  flashing  Bentley*'  of  Pope  will  be  remembered 
and  repeated  by  thousands  who  know  nothing  of  the 
Doctor's  real  merit.  Having  mentioned  this  epithet, 
we  shall  add  the  candid  note  of  the  poet's  right  reve- 
rend editor.  "  This  great  man  with  all  bis  faults, 
deserved  to  be  put  into  better  company.  The  follow- 
ing words  of  Cicero  describe  him  not  amiss :  ^*  Habvit 
^  natura  genus  quoddam  acuminis^  quod  etiam  arte  li' 
maveratf  quod  erat  in  reprekendis  verbis  versutum  ei 
solers  ;  sed  scepe  stomachosum^  nonnunquam  frigidum^ 
interdum  etiam  facetum?'*  In  the  fourth  book  of  the 
Dunciad,  Mr  Pope  introduces  our  critic  at  greater 
length,  and  with  still  greater  severity.  Perhaps  it  may 
be  found  that  the  asperity  of  Mr  Pope  was  not  entirely 
owing  to  the  combination  of  certain  wits  and  poets 
against  Dr  Bentley,  but  to  personal  resentment.  We 
are  told  that  Bishop  At terbury,  having  Bentley  and  Pope 
both  at  dinner  with  him,  insisted  on  knowing  what  opi- 
nion the  Doctor  entertained  of  the  English  Homer. 
He  for  some  time  eluded  the  question  \  but  at  last,  be- 
ing urged  to  speak  out,  he  said,  *^  The  verses  are  good 
verses ;  but  the  work  is  not  Homer,  it  is  Spondanus." 
It  must  indeed  be  acknowledged,  that  one  cause  of 
Dr  Bentley's  having  enemies,  was  bis  not  always  bear- 
ing his  faculties  with  sufficient  meekness.    He  appears 


be  is  generally  allowed  to  have  been  too  fond  of  money, '  to  have  had  a  considerable  degree  of  literary  pride,  and 
lie  was  hearty,  sincere,  and  warm  in  his  friendship,  an  to  have  spoken  of  himself  and  others  with  uncommon 
afipction^te  husb^ndi  and  a  roost  indulgent  father*   He.    freedom.     Mr  Wbiston  informs  us  of  tbe  Doctor's  bai* 
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•  Bentley.  vtng  said,  '^That  when  be  himself  should  be  dead, 
TVaSse  would  be  the  most  learned  man  In  England.** 
Dr  Salter,  who  was  extremely  devoted  to  the  memory 
of  Dr  Bentley,  confessed  that  he  was  remarkable  for 
his Jastus^  especially  towards  his  equals,  and  for  speak- 
ing highly  of  himself.  But  at  the  same  time,  he  is 
described  by  Dr  Salter  as  having  been  a  very  amiable 
and  pleasant  man  in  private  life,  and  as  possessing  much 
good  nature,  though  he  had  been  otherwise  represent- 
ed. This  account  agrees  with  the  most  authentic  in- 
formation from  different  quarters.  It  is  related  of  Dr 
Bentley,  that  he  used  to  pull  off  his  hat  to  the  younger 
students,  but  would  not  do  it  to  the  fellows  of  his 
college.  Being  asked  the  reason  for  making  this  dif* 
ference,  he  answered,  '*  That  the  yeang  ones  might 
come  to  something  ^  but  for  the  others,  they  never 
could  be  good  for  any  thing.** 

The  Doctor's  principal  works,  besides  those  already 
mentioned,  were,  i .  Animadversions  and  Remarks  on 
the  poet  Callimachos.  2.  Annotations  on  the  two  first 
Comedies  of  Aristophanes.  3.  Emendations,  &c.  on 
the  Fragment  of  Menander  and  Philemon.  4.  Remarks 
upon  Collins*s  discourse  of  freethinking.  5.  Beautiful 
and  correct  editions  of  Horace,  Terence,  Phsedras,  and 
•  Milton,  with  notes. 

In  1 721  he  published  Proposals  for  printing  a  new 
edition  of  the  Greek  Testament,  and  St  £lierom*s 
Latin  version  ^  in  which  edition  he  intended  to  make 
no  use  of  any  manuscript  that  was  not  at  least  lOOO 
years  old.  Upon  these  proposals  Dr  Middleton  pub* 
lished  some  remarks  ;  and  the  work  never  made  its  ap* 
pearance.  **  If  Dr  Midd}eton*s  attack  contributed  to 
this  event  (Dr  Kippis  observes),  he  certainly  did  no 
little  disservice  to  the  cause  of  sacred  literature.  The 
completion  of  Dr  Bentley*s  noble  undertaking  was  the 
principal  employment  of  the  latter  part  of  his  life.  He 
had  collected  and  collated  all  the  manuscripts  of  Eu- 
rope to  which  access  could  be  obtained.  For  this  pur- 
pose, his  nephew  Thomas  Bentley,  LL.  D.  well  known 
in  the  republic  of  letters,  travelled  through  Europe  at 
his  uncle*s  expence.  The  work  was  of  such  magnitude, 
that  he  found  it  necessary,  for  the  first  time,  to  publish 
proposals  for  printing  it  by  subscription.  The  whole 
was  completed  for  publication  ;  and  he  had  received 
2000I.  in  part  of  the  subscription,  all  of  which  he  re- 
turned  to  the  subscribers  when  he  took  the  resolution 
of  not  letting  it  appear  in  the  world  during  his  own  life. 
The  work  is  now  in  the  possession  of  his  executor  Dr 
Richard  Bentley,  one  of  the  senior  fellows  of  Trinity 
College,  and  rector  of  Nailston  near  Ashby  in  Leice- 
stershire J  and  it  is  hoped  that  at  some  future  period  it 
may  yet  see  the  light : — Other  valuable  remains  of  Dr 
Bentley  are  still  in  existence ;  some  of  which  are  in  the 
hands  of  his  executor,  and  some  in  those  of  Mr  Cum- 
;berland  his  grandson.  The  latter  gentleman  is  pos- 
sessed of  the  Doctor*s  classic  books,  with  his  margi- 
nal notes.  From  these  notes  Mr  Cumberland  hath 
published  an  edition  of  Lucan  ^  which  though  not  per- 
fect throughout,  is  full  and  complete  with  regard  to 
the  four  first  books.  The  same  gentleman  has  a  Ho- 
mer of  oor  great  critic's,  with  many  marginal  notes 
and  corrections,  preparatory  to  an  edition  of  it  which 
he  intended  to  have  given.  Dr  Bentley*s  critical  cor- 
respondence with  his  numerous  literary  acquaintance, 
"hich  must  be  very  instructive  and  entertaining^  is 


not  only  preserved,  but  designed  to  be  Iai3  before  the  BctiiM 
public.**  I 

The  Doctor*s  publication  of-MIIton,  it  is  said,  was  ^^^, 
owing  to  Queen  Caroline.  Her  majesty  represented 
to  him,  that  he  had  printed  no  edition  of  an  English 
classic,  and  urged  him  to  undertake  Milton.  His  notes 
upon  this  great  poet  have  been  the  worst  received  of 
any  of  his  critical  performances.  The  learned  Bishop 
Newton  speaks  of  them  with  considerable  severity,  in. 
termixed,  however,  with  some  applause. 

BENZOIN,  in  Materia  Medica,  a  concrete  resinous 
juice,  obtained  from  a  species  of  sty  rax.  See  Ch£uis- 
TRY  and  Materia  Medica  Index. 

BERMAS,  a  coarse  cloth,  all  made  with  cotton- 
thread,  which  comes  from  the  East  Indies,  and  parti- 
cularly from  Surat. 

BERAR,  a  province  of  Asia,  in  the  Britiab  East 
Indian  possessions,  adjoining  to  the  province  of  Bengal. 
It  abounds  in  corn,  rice,  putee,  and  poppies,  from  which 
last  they  extract  opium ;  and  sugar-canes  grow  almost 
without  cultivation.  One  fourth  of  the  inhabitants  ait 
Mahometans  and  three  fourths  Hindoos. 

BERAUM,  a  royal  city  of  Bohemia,  and  capital 
of  a  circle  of  the  same  name.  £.  Long.  14.  25.  N. 
Lat.  50.  2. 

BER  aIT,  a  town  of  Normandy  in  France,  situated 
in  W.  Long.  i.  20.  N.  Lat.  49.  6. 

BERBERIS,  the  Barberry.   See  Botakt  Index. 

BERBICE,  a  river  of  Terra  Firma  in  America, 
which  falls  into  the  North  sea,  in  S.  Lat.  6.  30.  The 
district  on  both  sides  of  the  river  has  the  same  name, 
and  was  long  a  Dutch  colony,  but  in  18 14  was  ceded 
to  Britain.    See  Berbice,  Sufplemknt. 

BERCARIA,  B£RQ,u£RrA,  or  Berkeria^  in  mid* 
die-age  writers,  denotes  a  sheep-fold,  sheep-cote,  sheep- 
pen,  or  other  enclosure,  for  the  safe  keeping  a  flock  of 
sheep.— The  word  is  abbreviated  from  berbicaria;  of 
berbex^  detorted  from  vervex.  Hence  also  a  shepherd 
was  denominated  berbicarius  and  berquarms, 

BERCHEROIT,  or  Berkoits,  a  weight  used  at 
Archangel,  and  in  all  the  Russian  dominions,  to  weigh 
such  merchandises  as  are  heavy  and  bulky.  It  weighs 
about  3641b.  English  avoirdupois  weight. 

BERCHEM,  or  Berghem,  Nicholas,  an  excel- 
lent painter,  was  a  native  of  Haerlem,  and  bom  in 
1624.  He  received  instructions  from  several  very  emi* 
nent  masters :  and  it  was  no  small  addition  to  their 
fame  that  Berchem  was  their  scholar.  The  charming 
pictures  of  cattle  and  figures  by  this  admirable  master 
are  justly  held  in  the  highest  estimation.  He  has  been 
singularly  happy  in  having  many  of  them  finely  en* 
graved  by  John  Visscher,  an  artist  of  the  first  rank. 
Berchem  had  an  easy  expeditions  manner  of  painting, 
and  an  inexpressible  variety  and  beauty  in  the  choics 
of  sites  for  his  landscapes  ;  executing  them  with  a  sur- 
prising degree  of  neatness  and  troth.  He  possessed  a 
clearness  and  strength  of  judgment,  and  a  wond^fiil 
power  and  ease  in  expressing  his  ideas  j  and  althoogh 
his  subjects  were  of  the  lower  kind,  yet  bis  choice  of 
nature  was  judicious,  and  he  gare  to  every  subject  «s 
much  of  beauty  and  elegance  as  it  would  admit.  Ths 
leafing  of  his  trees  is  exquisitely  and  fireely  touched ; 
his  skies  are  clear  j  and  his  cloods  float  lightly,  as  if 
supported  by  air.  The  distingnisbinff  characters  of 
the  pictures  of  Berchem  are,  tiM  breadth  and  just  di- 
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•tnlmtton  of  the  lights  $  the  grandeur  of  hie  maeies  of 
light  «nd  shadow  ^  the  natoral  ease  and  simplicity  in 
the  attitudes  of  his  figures,  expressing  their  several  cba*- 
racters }  the  just  gradation  of  faia  distances ;  the  bril- 
liancy and  harmony,  as  well  as  the  transparence,  of 
hifl  colouring  \  the  correctness  aod  true  perspective  of 
bis  design ;  and  the  elegance  of  his  composition  :  and 
where  any  of  those  marks  are  wanting,  no  authority 
ought  to  be  sufficient  to  ascribe  any  picture  to  him. 
He  painted  every  part  of  his  subjects  so  extremely  well, 
as  to  render  it  difficult  to  determine  in  which  he  excel- 
led most }  his  trees,  buildings,  waters,  rocks,  hills, 
cattle,  and  figures,  being  all  equally  admirable* 

BERCHETT,  Peter,  an  eminent  history  painter, 
was  bom  in  France  in  1659,  ^^^  ^^  ^^^  ^S^  of  18  was 
employed  in  the  royal  palaces.  He  came  to  England 
in  1681,  to  work  under  Kambour,  a  French  painter 
^  architecture ;  but,  after  staying  a  year,  returned  to 
Marli.  He  came  again,  and  was  sent  by  King  WiU 
Jiam  to  the  palace  he  was  building  at  Loo,  where  he 
was  employed  1 5  months ;  and  then  came  a  third  time 
to  England,  where  he  had  sufficient  business.  We  are 
informed  by  Mr  Walpol^,  that  he  then  painted  the 
ceiling  of  the  chapel  of  Trinity  college,  Oxford,  the 
ataircase  at  the  duke  of  Schomberg's  an  Pall-mall,  and 
the  summer-house  at  Ranelagh.  Hts  drawings  in  the 
•cademy  were  much  approved.  Towards  the  close  of 
his  life  he  retired  to  Marybone,  where  he  painted  only 
email  pieces  of  fabulous  history,  and  died  there  in  Ja- 
nuary 1720. 

BERDASH,  in  antiquity,  was  a  name  formerly 
used  in  England  for  a  certain  kind  of  neck-dress ;  and 
hence  a  person  who  made  or  sold  such  neckcloths  was 
callisd  a  berdasher^  from  which  is  derived  our  word  ha^ 
berdoiher. 

BERECYNTHIA,  the  mother  of  the  gods,  in  the 
Pagan  theology. 

BERENGARIANISM,  a  name  given  by  ecclesi- 
astical writers  to  the  opinion  of  those  who  deny  the 
truth  and  reality  of  the  body  and  blood  of  Christ  in  the 
eocharist.  The  denomination  took  its  rise  from  Beren* 
garius,  archdeacon  and  scholiasticus  of  the  church  of  St 
Mary  at  Anjou  about  the  year  103  5,  who  maintained, 
that  the  bread  and  wine,  even  after  consecration,  do  not 
become  the  true  body  and  blood  of  our  Lord,  but  only 
%  figure  and  sign  thereof. 

Berengarianism  was  strenuously  opposed  by  Lanfranc, 
Guitmond,  Adelmannus,  Aibericos,  &c.  Divers  sy- 
nods were  held,  wherein  the  author  was  condemned  at 
Rome,  Versailles,  Florence,  Tours,  &c.  He  retracted, 
and  returned  again  more  than  once  ^  signed  three  ae- ' 
yeral  Catholic  confessions  of  faith  \  the  first  in  the  se- 
cond council  of  Rome,  the  second  in  the  third,  and 
the  third  in  the  fourth  council  of  the  same  city.  But 
he  still  relapsed  to  his  former  opinion  when  the  storm 
was  over  ;  though  Mabillon  maintains  he  soon  recover- 
ed from  his  fourth  fall,  and  died  an  orthodox  Catholic 
in  1088. 

BERENICE,  daughter  of  Ptolemy  Auletes  king 
of  Egypt,  succeeded. her  father  before  his  death.  This 
banished  princ;^  implored  the  assistance  of  the  Romans. 
Pompey  restored  him.  Berenice,  to  support  herself  on 
the  throne,  allured  a  prince,  whose  name  was  Seteu- 
cus,  descended  from  the  kings  of  Syria,  and  admitted 
him  to  her  nuptial  bed,  and  to  her  sceptre.     She  was 
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soon  weary  of  him,  and  put  him  to  death.     She  next  Bereaie^ 
cast  her  eye  on  Archelaus,  who  married  her,  and  put        fl 
himself  at  the  head  of  her  troops  to  repulse  the  Romans^  ^'^'*^^\ 
He  was  killed  in  a  battle.     Ptolemy  returned  to  Alex-        ' 
andria,  and  put  his  rebellious  daughter  to  death. 

Berenice,  wife  of  Ptolemy  Euergetes  king  of  £^ 
gypt,  cut  oiF  her  hair  in  pursuance  of  a  vow,  and  con- 
secrated it  in  the  temple  of  Venus.  This  deposit  be<» 
ing  afterwards  lost,  Connon  the  mathematician,  in 
compliment  to  her,  declared  that  the  queen's  locks  had 
been  conveyed  to  heaven,  and  composed  those  aevea 
stars  near  the  tail  of  the  bull,  called  to  this  day  coma 
O€rtfnc0s» 

Berenice,  daughter  of  Costobarus  and  of  Salome 
sister  to  Herod  the  Great,  was  married  first  to  Aristo- 
bulus,  son  of  the  same  Herod  and  Mariamne*  He  ha* 
ving  a  brother  who  married  the  daughter  of  Archelaus 
king  of  Cappadocia,  often  upbraided  Berenice  that  ho  - 
was  married  below  himself  in  wedding  her.  Berenice 
related  all  these  discourses  to  her  mother,  and  exaspe* 
rated  her  so  furiously,  that  Salome,  who  had  much  % 
power  over  Herod's  mind,  made  him  suspect  Aristobu- 
lus,  and  was  the  principal  cause  that  urged  this  cruel 
father  to  get  rid  of  him.  She  married  again  j  and  ha- 
ving lost  her  second  husband,  went  to  Jlome,  and  got 
into  the  favour  of  Augustus.  But,  above  iill,  she  insi- 
nuated herself  into  the  good  graces  of  Antonia,  the 
wife  of  Drosus,  which  in  the  end  proved  of  great  ser- 
vice to  Agrippa. 

Berenice,  grand- daughter  of  the  precediogi  and 
daughter  of  Agrippa  L  king  of  Judea,  has  been  much 
talked  of  on  account  of  her  amours*  She  was  be-* 
trothed  to  one  Marcus,  but  he  died  before  the  mar- 
riage. Soon  after,  she  married  his  uncle  Herod,  who 
at  the  desire  of  Agrippa,  both  his  brother  and  father** 
in-law,  was  created  king  of  Chalcis  by  the  emperor 
Claudius.  She  lost  her  husband  in  the  eighth  year  of 
the  emperor  Claudius }  and  in  her  widowhood,  it  was 
rumoured  she  committed  incest  with  her  brother  Agrip- 
pa. To  put  a  stop  to  this  report,  she  offered  herself 
in  marriage  to  Polemon  king  of  Cilicia,  provided  be 
would  change  his  religion.  He  accepted  her  offers^ 
was  circumcised,  and  married  her.  Berenice  soon  left 
him  to  follow  her  own  ways,  and  he  abandoned  Ju<* 
duism  to  return  to  his  former  religion.  She  was  always 
very  well  with  her  brother  Agrippa,  and  seconded  him 
in  the  design  of  preventing  the  desolation  of  the  Jews*  • 
She  got  Titus  into  her  snares  f  but  the  murmurs  of  the 
Roman  people  hindering  her  from  becoming  his  wifei 
there  remained  nothing  for  her  but  the  title  of  mistress 
or  concubine  of  the  emperor.  The  French  stage,  in 
the  1  ^th  century,  resounded  with  the  amours  of  Titus 
and  Berenice. 

Berenice,  in  Ancient  Geography^  the  name  of  se- 
veral cities,  particularly  of  a  celebrated  port-town  in 
the  Sinus  Arabicus :  Now  Stt€9  {  which  see. 

Berenice's  Hair^  Coma  Berenices.    See  Ber  enic£« 

B£RE*regis,  a  town  of  Dorsetshire  in  England^ 
in  W.  Long.  2*  15.  N.  Lat.  50.  40. 

BERESOW,  a  division  of  the  province  of  To-* 
boisk  in  Siberia.  It  is  bounded  on  the  north  by  the 
straits  of  Waigatz,  on  the  east  by  a  large  bay  of  the 
Frozen  ocean,  which  runs  into  the  land  towards  the 
south,  and  at  the  65th  degree  of  latitude  separates  into 
two  arms  \  one  of  which  is  called  the  Ohsktna-Guha.  oT 
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of  Tazow,  The  riirer  Ohy  empties  itself  ieto  the  for- 
mer, and  the  Taz  isito  the  latter.  This  district  was 
under  the  RuMian  dominioD  long  before  the  other  parts 
of  Siberia  vrere  cooqoered,  being  reduced  hy  (he  Czar 
Gabriel  so  early  aa  the  year  1 530. 

BEREWICHA,  or  Berewica,  in  our  old  writers^ 
denotes  a  village  or  hamlet  beloagiDg  to  some  town  or 
manor,  situated  at  some  distasce  thef«froai.«»wThe  word 
frequently  occurs  in  Doomsday* book  :  I§la  nini  here* 
tvickte  ejusdem  maneriL 

BERG,  a  duchy  of  Germany,  in  the  circle  of  West- 
phalia.  It  is  bounded  on  the  north  by  the  duchy  of 
Cleves,  on  the  west  by  the  coaaty  of  Mark  aad  the 
duchy  of  Weatplialia,  on  the  soath  by  Wettcravia,  and 
on  the  east  by  the  diocese  of  Cologne,  from  which  it  is 
separated  by  the  Rhine.  It  contains  ahovt  1 1 68  square 
miles,  with  295,000  inhabitants.  It  is  very  fruitful 
along  the  Rhine,  but  mountainous  and  woody  towards 
the  county  of  Mark.  It  was  f4irmerly  subject  to  the 
elector  palatine,  but  since  18 15  has  been  included  in 
the  grand  duchy  of  the  Lower  Rhine,  which  belongs  to 
Prussia.  The  duchy  of  Ber^  was  taken  from  Bavaria 
in  1806,  and  bestowed  upon  Murat,  afterwards  king  of 
Naples.  It  is  a  populous  and  flourishing  district.  The 
principal,  rivers,  besides  the  Rhine,  are  the  Wipperi 
Agger,  and  Sieg. 

Berg,  St  Winm^  a  town  of  the  Low  Countries,  in 
the  country  of  Flanders,  fortified  by  Vauban,  and  sub- 
ject to  France.  It  is  seated  on  the  river  Colme,  six 
miles  from  Dunkirk,  and  21  from  Ypres.  The  air  is 
often  very  unwholesome,  especially  to  strangers.  The 
river  Colme  serves  instead  ef  a  canal  to  go  to  Hondshot, 
St  Omer^s,  and  Gravelines.  There  is  likewise  another 
canal  to  go  to  Dunkirk.  The  villages  in  its  territory 
are  very  famoos  for  butter  and  cheese,  of  which  they 
send  a  great  quantity  to  Flanders.  Fort  Lapin  nnd 
Fort  Suisse  are  within  cannon  shot  of  this  place,  and 
Fort  St  Francis  is  seated  en  the  canal,  near  three  miles 
from  the  town.     £.  Long.  2.  25.  N.  Lat.  50.  57. 

BerG'Zabern,  a  town  of  Fra«ice,  in  the  department 
of  the  Lower  Rhine.     £.  Long.  7.  i^.  N.  Lat.  49.  4. 

Bsna-Grum^  in  Naturai  History^  the  name  of  an 
earth  used  in  painting,  and  properly  called  green  okre^ 
though  not  known  among  the  colour- men  under  that 
name.  It  is  found  in  maay  parts  of  Germany,  Italy, 
and  England,  eemmonly  in  the  neighbourhood  of  cop* 
per- mines,  from  particles  of  which  metal  it  receives  its 
colour.  In  many  parts  of  Germany,  they  have  a  purer 
kind  of  this,  distinguished  by  no  peculiar  name,  but 
separated  by  art  from  the  waters  draining  from  the 
eopper-mines,  and  differing  no  otherwise  from  this  na« 
tive  substance,  than  as  the  washed  okres  of  Oxford* 
shire,  &c.  do  from  those  sent  us  in  their  natural  condi- 
tion. The  charaoterS'  by  which  the  native  kind  is 
known  from  otlier  green  earths,  are  these :  it  is  a  dense 
compact  sohstance,  considerably  heavy,  and  of  a  pale 
but  not  disagreeable  green  j  of  a  rough  and  uneven, 
but  not  dusty  surface,  and  somewhat  unctuous  to  the 
touch.  It  adheres  firmly  to  the  tongue  ;  does  not 
break  easily  hetween  the  fingers ;  nor  at  all  stains  the 
hands.  It  is  of  a  brackish  disagreeable  taste,  and  does 
not  ferment  with  acids. 

BERGAMASCO,  a  province  of  Italy,  in  the  Anstro* 
Venetian  territories.     It  is  bounded  on  the  east  by  the 
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ubat  or  the  hay     Breasao,  an  the  MrUi  hj  the  Vakelioe,  ob  the  «C8t  and 

•OQth  by  the  JkiiJanese.  It  extends  about  36  k^^aet 
Snm  north  to  aoulh,  and  50  from  east  to  weal.  It  is 
watered  by  several  rinren^  which  render  it  very*lertilc^  9n^n, 
'mid  particsilarly  it  produces  a  great  onmbcr  of  chea> 
Mits.  It  has  nines  pi  iron,  and  quarries  of  nmrhlr, 
and  other  stones  of  which  they  make  millstonna.  There 
are  a  gwai  numhcr  af  villages,  hat  no  city  exiecpt  Bcf^ 
^;anio  tlia  cafital.  The  people  are  very  indii0ferieas» 
and  raaku  the  best  of  their  natural  pra^uctiaaa.  They 
ase  well  stocked  with  cattle,  and  make  fine  tnpcatry. 
Their  lan^age  is  the  most  corrupt  af  any  in  Itnily. 

BERGAMO,  James  Phijuif  0E,  an  Angustin 
mottk,  bom  at  Beigamo  in  14349  wrote  ia  La^  a 
Chronicle  from  the  creation  of  the  werid  tn  the  yev 
1503,  and  a  Treatise  of  Ukstrions  Weoiea.  He  died 
in  1518. 

BERfiAHO,  aacientiy  Bergmmumf  a  large  and  atsoag 
town  of  Italy,  in  ihe  Venetian  territory,  and  capitaJ  dT 
the  province  af  Bergaosasco.  It  has  n  strong  citadel, 
nnd  is  ahe  aee  ef  a  htshop.  Jta  situatioo  aear  the  Alps 
makes  the  inhahkanis  subject  to  swelling  in  their 
throats,  owing  to  the  badness  of  the  AJpine  wattes.  £• 
Lonp.  9.  38.  N.  Let.  45.  42. 

BERG  AM  OT,  a  species  ef  citron,  produced  at  finC 
casually  by  aa  Italian's  grafting  a  citreo  en  the  stock 
of  a  hergamot  pear-tree,,  whence  the  firoit  produced  hy 
this  union  participated  both  of  the  oitroii«tree  and  tfas 
pear4ree.  The  fruit  hath  a  fine  taste  and  amell,  aad 
its  essential  oil  is  in  high  esteem  as  a  pexAune.  The 
essence  of  hergamot  is  also  called  esanMi  de  cednu  It 
is  extracted  frem  the  yelhiw  rind  of  the  firnit  hy  first 
eutting  it  in  small  pieces,  dwn  immediately  aqiaeging 
tlie  oil  out  of  them  into  a  glass  vessel.  This  lifuer  is 
an  etherial  oil.  A  water  is  distilled  from  the  peel  as 
follows :  Take  the  ooter  rind  of  three  her^amots,  a 
gallon  of  pure  proof-spirit,  and  four  pints  of  pure  wa- 
ter  \  draw  off  a  gallon  in  a  balneum  marise,  then  add 
ns  much  of  the  best  white  sugar  as  will  he  agreeable. 
Or  take  ef  the  easence  of  bergassot  three  drams  and  a 
half,  of  rectified  spirit  of  wine  three  pints,  of  volatile 
sal  ammoniac  a  dram ;  distil  off  three  pints  in  a  bal- 
neum manse. 

Bergamot  is  also  the  denominatioa  of  a  coarse  tap 
pestry,  manufactured  with  flocka  of  silk,  wool,  cottsa, 
hemp,  ox,  cow,  or  goat's  hair,  and  enppoaed  to  he  in- 
vented by  the  people  of  Bergamo  in  Italy. 

B£RGARAC,  a  very  rich,  populous,  and  trading 
town  of  France,  seated  on  the  river  Dordogne,  in  £• 
Lon^F.  o.  37.  N.  Lat.  50.  57. 

BERGAS,  a  town  of  Romania,  in  European  Tur- 
key, and  the  see  of  a  Greek  archbishop.  It  is  seated 
on  the  river  Larissa,  in  £•  Long.  27.  30.  N.  LaL  41. 

BERGEN,  anciently  Bergi^  a  city  of  Norway,  and 
capital  of  the  province  of  Bergenhns*  It  is  the  see  of 
a  bbliop,  and  has  a  strtmg  castle  and  a  good  part.  It 
is  a  large  place  ^  but  is  subject  to  fires,  as  being  all 
built  of  wood.  It  is  surrounded  with  monntaina,  and 
the  inhabitants  amount  to  15,000.  Tlie  country  is  ge- 
nerally barren  \  in  consequence  of  which,  moat  of  the 
corn  used  is  imported.  The  principal  trade  is  ia  stock- 
fish, fir,  and  deal- boards.  £•  Long.  5^  45.  N.  Lat. 
60.  II. 

Bergen,  a  town  of  Pomerania  in  Germany^  and  ca- 
pital 
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pkni  of  t1i«  Ule  of  Rogen,  now  subject  to  Prassia*    '£• 
Long.  I3«  0.  N«  Lat.  54*  30. 

BCHGIK-OP'ZOOM,  a  town  of  the  Low  Countries^ 
in  Dutch  Brabanty  and  in  the  marqnisate  of  the  same 
mnne.  It  Is  Heated  on  at  eminence,  in  the  middle  of 
m  moraflSf  about  a  mile  and  a  half  horn  the  eastern 
branch  of  the  Scbeld,  with  which  it  hat  a  eommunica* 
tion  by  a  navigable  eanak  The  bouaet  a^  well  built, 
the  market-places  and  squares  handsome  and  spacions, 
and  the  place  contains  about  4800  inhabitants.  The  . 
church  before  the  last  siege  was  reckoned  a  good  build- 
ing. It  has  a  yery  advantageous  sitoation  on  the  con- 
fines of  Brabant,  Holland,  Zealand,  and  Flanders.  It 
is  strong  by  nature  as  well  as  by  art,  being  so  secnred 
by  the  morasses  about  it,  which  are  formed  by  the  river 
Zoom,  that  it  was  reckoned  impregnable.  It  was,  how- 
ever, taken  in  1747  by  the  French,  but  it  is  thought 
not  without  the  help  of  treachery.  The  fortifications 
are  allowed  to  be  the  masterpiece  of  that  great  engineer 
Cohom.  It  had  been  twice  besieged  before  without 
success.  When  the  marquis  of  Spinola  invested  it,  he 
was  fi»rced  to  raise  the  siege  with  the  loss  of  10,000 
men$  and,  in  1814,  an  unsuccessful  attempt  to  take 
it  was  made  by  a  British  force  under  8tr  Thomas 
Graham.     £•  Long.  4.  15.  N.  Lat.  51*  30* 

BERGHEM.    See  Berchem. 

BERGHMONT,  an  assembly  or  court  held  upon  a 
hitl  in  Derbyshire,  for  deciding  controversies  among 
the  miners. 

BERGMAN,  Sir  Torberk,  a  celebrated  chemist 
and  natural  philosopher,  was  bom  in  the  year  1735  at 
Catbarineberg  in  Westgothland.  His  father  was  recei- 
▼er-geoeral  of  the  finances,  and  bad  destined  him  to  the 
same  employment  j  but  toatnre  bad  designed  him  for 
the  sciences.  To  them  he  perceived  an  irresistible  in* 
clination  from  his  earliest  years,'  and  nature  proved 
snore  powerful  than  the  will  of  his  friends.  His  first 
studies  were  confined  to  mathematics  imd  physics :  and 
the  efforts  that  were  made  to  divert  him  from  science 
kaving  proved  ineffectual,  he  was  sent  to  Cpsal,  with 
permission  to  follow  the  bent  of  his  inclination.  Lin* 
nseos  at  that  time  filled  the  whole  kingdom  with  his 
fame.  Instigated  by  his  example,  the  Swedish  yonth 
Jbcked  around  him :  and  accomplished  disciples  leaving 
bis  school,  carried  the  name  and  the  system  of  their 
master  to  the  most  distant  parts  of  the  globe.  Bergman 
was  struck  with  the  splendour  of  bis  renown  5  be  at* 
tached  himself  to  the  man  whose  merit  had  procured 
it,  and  by  whom  he  was  very  soon  distinguished.  He 
applied  himself  at  first  to  the  study  of  insects,  and  made 
-several  ingenious  researches  into  their  history  y  amone 
others  into  that  of  the  genns  of  tenthredo^  so  often  and 
so  cruelly  preyed  on  by  the  larvse  of  the  ichnenmons, 
that  nestle  in  their  bowels  and  devonr  them.  He  dis- 
covered that  the  leech  was  oviparous  \  and  that  the  coc- 
cus aqoaticns  is  the  egg  of  this  animal,  from  whence 
issue  ten  or  twelve  young.  Linnseus,  who  had  at  first 
denied  this  fact,  was  stmck  with  astonishment  when  he 
saw  it  proved.  Vidiet  ohsiuput!  were  the  words  he 
pronounced,  and  which  he  wrote  at  the  foot  of  the 
memoir  when  he  gave  it  bis  sanction.  Mr  Bergman 
soon  distinguished  himself  as  an  astronomer,  naturalist, 
and  geometrician ;  but  these  are  not  the  titles  by 
which  be  acquired  his  fame*    The  chair  of  cbenistry 
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and  mineralogy,  which  had  been  filled  by  the  celebrated  Bcrgmaiiw 
Wallerius,  becoming  vacant  by  hi?)  resignation,  Mr  Berg- 
man was  among  the  number  of  the  competitors:  aod 
without  having  before  this  period  discovered  any  parti- 
cular attention  to  chemistry,  he  pnblislied  a  memoir  on 
the  preparation  of  alum  that  astonished  his  friends  as 
well  as  his  adversaries.  Nobody  was  able  to  conceive 
how  in  80  short  a  time  he  could  have  made  a  course  of 
experiments  so  complete,  on  a  subject  so  new  to  him* 
His  dissertation  was  warmly  attacked  in  the  periodical 
publications,  aod  Wallerins  himself  criticised  without 
reserve.  But  in  the  midst  of  so  many  enemies,  ho 
possessed  a  firm  friend.  The  prince  Gustavus,  now 
king  of  Sweden,  and  then  chancellor  of  the  univer* 
sity,  took  cognizance  of  the  aiTair.  After  having  con- 
sulted two  persons,  the  most  able  to  give  him  advice, 
and  whose  testimony  went  in  favour  of  Bergman,  he 
addressed  a  memorial,  written  with  his  own  hand,  in 
answer  to  all  the  grievances  alleged  against  the  cabdi* 
date,  to  tbe  consistory  of  the  university  and  to  the  se- 
nate, who  confirmed  the  wishes  of  his  Royal  Highness. 
Mr  Bergman  had  now  a  hard  duty  to  fulfil  :  he 
had  to  satisfy  the  hopes  that  were  conceived  of  him } 
to  fill  the  place  of  Wallerius  ^  and  to  pot  envy  to  si* 
lence.  He  did  not  follow  the  common  track  in  the 
study  of  chemistry.  As  he  had  received  the  lessons 
of  00  master,  he  was  tainted  with  the  prejudices  of  no 
school.  Accustomed  to  precision,  and  having  no  time 
to  lose,  he  applied  himself  to  experiments  without, 
paying  any  attention  to  theories:  he  repeated  th(yie 
often  which  he  considered  as  the  most  important  and 
instructive,  and  reduced  them  to  method  ^  an  improve^ 
ment  till  then  unknown.  He  first  introduced  into 
chemistry  the  process  by  analysis,  which  ought  to  be 
applied  to  every  science  (  for  there  should  be  but  one 
method  of  teaching  and  learning,  as  there  is  but  one 
of  judging  well.  These  views  have  been  laid  down 
by  Mr  Bergman  in  an  excellent  discourse,  which  con* 
tains,  if  we  may  say  so,  his  profession  of  faith  in  what 
relates  to  the  sciences.  It  is  here  that  he  displays  him- 
self without  disguise  to  his  reader^  and  here  it  is  of 
importance  to  study  him  with  attention.  The  pro- 
ductions of  volcanoes  had  never  been  analyzed  when 
Messrs  Ferber  and  Troil  brought  a  rich  collection  of 
these  into  Sweden.  At  the  sight  of  them  Mr  Berg- 
roan  conceived  the  design  of  investigating  their  nature. 
He  examined  first  of  all  the  matters  least  altered  by  the 
fire,  and  the  forms  of  which  were  still  to  be  discerned  : 
he  followed  them  in  their  changes  progressrvely ;  he 
determined,  he  imitated  their  more  complicated  ap- 
pearances ;  he  knew  the  effects  which  would  result 
from  the  mixture  and  decomposition  of  the  saline  sub- 
stances which  are  found  abundantly  in  these  produc- 
tions. He  discovered  such  as  were  formed  in  the  hu- 
mid way ;  and  then  in  his  laboratory  he  observed  the 
process  of  nature  \  that  combat  of  flames  and  explo- 
sions ;  that  chaos  in  which  the  elements  seem  to  clash 
and  to  confound  one  another,  onveifed  themselves  to 
his  eyes.  He  saw  the  fire  of  volcanoes  kindled  in  the 
midst  of  pyriticai  combinations,  and  sea-salt  decompo-r 
•ed  by  chiys  'y  he  saw  fixed  air  disengaged  from  calcined 
calcareous  stones,  spreading  upon  the  surface  of  the 
earth,  and  filling  caverns  in  which  flame  and  animal  life 
are  equally  extinguished ;  he  saw  the  Butphoreons  acid 
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Bergman   thrown  out  ia  waves,  convert  itself  into  the  vitriolic 
It         by  mere  contact  with   the  air ;  and  distilling  through 
Bcriiiu'«    ||,p  i-ocks,  form  the  alum  veins  of  the  Solfatara.     He 
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saw  the  bitumens  as  they  melted  y  the  inflammable  and 
sulplnireous  airs  exhaling  j  and  the  waters  become  mi- 
neral and  impregnated  with  the  fire  and  vapours  of 
these  stupendous  furuaces^  preparing  for  the  beings  that 
move  and  dispute  on  the  crust  of  the  abyss,  a  remedy 
fur  pain  and  a  balsam  for  disease. 

The  continual  application  which ^ Mr  Bergman  be*, 
stowed  on  his  studies  having  affected  bis  health,  he  was 
advised  to  interrupt  them  if  be  wished  to  prolong  bia 
life :  but  he  found  happiness  only  in  study,  and  wished 
not  Xo  forfeit  his  title  to  reputation  by  a  few  years 
more  of  inactivity  and  languor.  He  exhausted  his 
strength,  and  died  in  the  month  of  June  in  thfe  year 
1784.  The  university  of  Upsal  paid  the  most  distin* 
guished  honours  to  his  memory  ^  and  the  academy  of 
Stockholm  consecrated  to  him  a  medal  to  perpetuate 
the  regret  of  all  the  learned  in  Europe  for  his  loss. 
His  Physical  and  Chemical  Essays  have  been  collected 
and  translated  by  Dr  Edmund  CulleUi  and  published  in 
2  vols.  8vo. 

^  BERGOMUM,  in  Ancient  Geography^  a  town  of 
the  Transpadanft,  built  by  the  Gauls  on  their  incursions 
into  Italy.  Now  called  Bergamo^  in  the  territory  of 
Venice.     E.  Long.  10.  N.  Lat.  45.  40. 

BERIA,  Berie,  Berry ^  signifies  a  large  open  Geld  \ 
and  those  cities  and  towns  in  England  which  end  with 
tliat  word  are  built  on  plain  and  open  places,  and  do  not 
derive  their  names  from  boroughs  as  Sir  Henry  SpeU 
man  imagines.  Most  of  our  glossographers  in  the 
names  of  places  have  confounded  the  word  berie  with 
that  of  bury  and  borough^  as  if  the  appellative  of  an* 
cient  towns :  whereas  the  true  sense  of  the  word  berie^ 
is  a  flat  wide  champaign,  as  is  proved  from  suflicient 
authorities  by  the  learned  Du  Fresne,  who  observes 
that  Beria  Sancii  Edmundi^  mentioned  by  Mat.  Paris, 
sub  ann.  1174,  is  not  to  be  taken  for  the  town,  but 
for  the  adjoining  pUin.  To  this  may  be'  added,  that 
many  flat  and  wide  ro«ads,  and  other  open  grounds,  are 
called  by  the  name  of  beries  and  bery-Jields 'y  the  spa- 
cious meadow  between  Oxford  and  Ilslay  was'  in  the 
reign  of  King  AtheUtan  called  Bery ;  as  is  now  the 
largest  pasture-ground  in  Quarendon  in  the  county  of 
Buckingham,  known  by  the  name  of  Beryjield,  And 
though  these  mead^  have  been  interpreted  demesne  or 
manor  meadows,  yet  they  were  truly  any  flat  or  open 
meadows  that  lay  adjoining  to  any  villa  or  farm. 

BERING,  Sinus,  of  Copeubagen,  a  Latin  lyric 
poet,  flourished  about  1 560. 

BERING'S  Straits,  the  name  of  that  narrow  di- 
vision of  the  old  and  new  world,  where  the  distance 
between  Asia  and  America  is  only  13  leagues.  They 
are  so  named  from  Captain  Vitus  Bering,  a  Dane  by 
birth,  and  employed  on  the  same  plan  of  discovery  in 
these  parts  as  our  great  countryman  Cook  was  in  the 
late  voyage.  He  was  in  the  service  of  Peter  the 
Great :  who,  by  the  strength  of  an  extensive  genius, 
conceiving  au  opinion  of  the  vicinity  of  America  to 
bis  Asiatic  dominions,  laid  down  a  plan  of  discovery 
Worthy  of  so  extraordinary  a  monarch,  but  died  before 
the  attempt  was  begun  ^  but  his  spirit  survived  in  his 
successor.  Bering,  after  a  tedious  and  fatiguing  jour- 
Bey  through'  the  wilds  of  Siberia,  arrived  in  Kamtc* 
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chatka,  attended  with  the  scanty  materials  for  bis  voy«  Boii^i 
age,  the  greatest  part  of  which  be  was  obliged  to  bring  Stnid 
with  him  tbrongb  a  thousand  diflBculties.  He  sailed  I 
from  the  river  of  Kamtschatka  on  July  15.  1728^  and.^*^^ 
on  the  ijtii  of  August  saw  Serdze  Kamen,  or  the  hearts 
shaped  rock,  a  name  bestowed  on  it  by  the  first  disco- 
verer.—From  Serdze  Kamen,  to  a  promontory  named 
by  Captain  Cook  East  Cape^  the  land  trends  south- 
east.  The  last  is  a  circular  peninsula  of  high  clifi, 
projecting  far  into  the  sea  doe  east,  and  joined  to  the 
land  by  a  long  and  very  narrow  isthmus,  in  laU  6S.  6* 
This  is  the  Tschutski  Noss  of  our  navigators,  and  foniis 
the  begiaoing  of  the  narrow  straits  or  division  of  the 
old  and  new  world.  The  distance  between  Asia  and 
America  in  this  place,  as  already  mentioned,  is  only 
13  leagues.  The  country  about  the  <»pe,  and  to  the 
north-west  of  it,  was  inhabited.  About  mid-channel 
are  two  small  islands,  named  by  the  Russians  tlie  iske 
of  St  Diomedes ;  neither  of  them  above  three  or  four 
leagoes  in  circuit.  It  is  extremely  extraordinary  that 
Bering  should  have  sailed  through  this  confined  pas* 
sage,  and  yet  that  the  object  of  his,  mission  should  have 
escaped  him.  His  misfortune  could  only  be  attributed 
to  the  foggy  weather,  which  be  must  have  met  with  in 
a  region  notorious  for  hiists  ;  for  he  says  that  he  saw 
land  neither  to  the  north  nor  to  the  east.  Our  gene* 
rous  commander,  determined  to  give  bim  every  honoor 
his  merit  could  \;laim,  has  dignified  these  with  the 
name  of  Bering^ s  Straits,  The  depth  of  these  straits 
is  from  12  to  29  or  30  fathoms.  The  greatest  depth 
is  in  the  middle,  which  has  a  slimy  bottom  ;  the  shal* 
lowest  parts  are  near  each  shore,  which  consist  of  sand 
mixed  with  bones  and  shells.  The  current  or  tide  was 
very  inconsiderable,  and  what  there  was  came  from  the 
west. .  From  East  Cape  the  land  trends  sooth  by  west. 
In  lat.  6  j.  36.  is  the  bay  in  which  Captain  Cook  had 
the  interview  with  TschutHki.  Immediately  beyond  is 
the  bay  of  St  Laurence,  about  five  leagues  broad  in  the 
entrance  and  four  deep,  bounded  at  the  bottom  by  high 
land.  A  little  beyond  is  a  large  bay,  either  bounded 
by  low  land  at  the  bottom,  or  so  extensive  as  to  have 
the  end  invisible.  To  the  sooth  of  this  are  two  other 
bays;  and  in  N.  Lat.  64.  13.  Long.  186.' 36.  is  the 
extreme  soutliern  point  of  the  land  of  the  Tschutski. 
This  formerly  was  called  the  Aaadirskoi  Noss,  Near 
it  Bering  had  conversation  with  eight  men,  who  came 
off  to  him  in  a  baidar  or  boat  covered  with  the  skins  of 
seals  \  from  which  Bering  and  others  have  named  it 
the  Tschutski  Noss, 

BEKITH,  a  simple  mentioned  in  Scripture,  used 
for  cleansing  or  taking  out  spots  (Jer.  ii.  22.).  Some 
will  have  it  to  be  the  kali  or  salt-wort,  from  the  ashes 
of  which  soap  is  made ;  and  in  our  version  it  is  ren- 
dered soap :  otliers,  after  Rudbeck,  made  it  to  be  the 
dye  of  the  purple  fish. 

BERKELEY,  George,  the  celebrated  bishop  of 
Cloyne,  was  the  eldest  son  of  William  Berkeley,  Esq. 
of  Thomastown  in  the  county  of  Kilkenny ;  a  cadet 
of  the  family  of  Earl  Berkeley  of  Berkeley  castle.  At 
eight  years  of  age  he  was  sent  to  the  school  of  the  Or- 
roond  foundatiou  at  Kilkenny,  from  which  Swift  bad 
a  few  years  before  been  removed  to  the  university. 
Before  Berkeley  had  attained  his  fourteenth  year  be 
was  admitted  a  pensioner  in  Trinity  college,  Dublin,  in 
which  whilst  B.  A.  he  obtained  a  fellowshipii    Some 
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tUy.  of  his  Brst  essays  as  a  writer  were  published  in  the     rying  it  into  eKecution^  to   which  were  added  several  Berkeley. 
Spectator  and  Guardian,  which  entertaining  works  he ,    large  sub^icriptions  from  individuHls,  to  he  paid  as  soon 


adorned  with  raany  pieces  in  favour  of  virtue  and  re- 
ligion. His  learning  and  his  virtues,  his  wit  and  agree- 
able couversation,  made  his  friendship  sought  and  his 
acquaintance  cultivated  by  many  great  and  learned  men : 
and  among  others  by  the  earl  of  Peterborough,  Dr  Swift, 
Dr  Arbutbnot,  Mr  Pope,  and  Mr  Addison.  The  earl 
took  bim  as  chaplain  and  secretary  of  embassy  into  Italy  ^ 
and  during  his  absence  on  that  occasion  he  became  senior 
fellow  of  his  college,  and  was  in  1 7 1 7  created  D.  D.  by 
diploma. 

Upon  bis  return,  his  acquaintance  among  the  great 
was  considerably  extended  ^  and  Lord  Burlington,  who 
at  Rome  had  conceived  for  bim  a  high  esteem  on  ac- 
count of  bis  skill  in  architecture,  obtained  for  him, 
through  the  duke  of  Grafton,  then  (1721)  lord-lieu- 
tenant of  Ireland,  the  king^s  grant  of  the  deanery  of 
Down,  worth  2000I.  per  annum.  Such  however  was 
the  narrow  systeni  of  politics  at  that  time  prevalent 
in  the  Irish  cabinet,  that  though'  his  majesty  had  actu- 
ally signed  the  grant,  the  lords  justices  recommended 
back  for  the  deanery  of  Down  Swift^s  Dean  Daniel^ 
celebrated  for  having  in  a  state  sermon  styled  Pompey 
an  unfortunate  gentUman  :  and  such  was  Dr  Berkeley's 
humility  and  mildness  of  temper,  that  he  could  not  be 
prevailed  upon  to  dispute  the  matter,  or  even  to  ex- 
postulate on  the  subject.  His  patron  Lord  Burlington 
procured  for  him  afterwards  (1724)  the  deanery  of 
Derry,  the  next  best  in  Ireland  to  that  of  Down  }  and 
Dpon  this  preferment  the  Doctor  resigned  bis  fellow- 
ship. 

Id  the  year  1722  his  fortune  received  a  considerable 
increase  from  an  event  by  him  very  unexpected.  Upon 
his  first  going  to  London  (1717)  he  sent  one  morning 
a  note  to  Swift,  desiring  that  they  might  dine  together 
that  day  at  a  tavern.  The  dean  of  St  Patrick's  return- 
ed for  answer,  that  they  might  enjoy  one  another's 
company  at  their  ease  where  he  himself  was  engaged 
to  dine,  with  the  family  of  Mrs  Esther  Vanhomiigh 
(the  celebrated  Vanessa)  \  and  thither  he  took  Mr 
Berkeley.  Some  years  before  her  death  this  lady  re- 
moved to  Ireland,  and  fixed  her  residence  at  Cell -bridge, 
a  pleasant  village  in  the  neighbourhood  of  Dublin,  roost 
probably  with  a  view  of  frequently  enjoying  the  com- 
pany of  a  man  for  whom  she  had  conceived  a  very  sin- 
gular attachment.  But  finding  herself  totally  disap- 
pointed in  that  expectation,  she  altered  her  intention 
of  m^aking  the  dean  of  St  Patrick's  her  heir,  and  left 
the  whole  of  her  fortune  (8000I.)  to  be  divided  equal- 
ly between  her  near  relation  Judge  Marshal  of  the 
common  pleas  in  Ireland,  and  Dr  Berkeley,  whom  she 
had  never  seen  but  once  in  her  life,  and  that  at  the 
distance  of  nine  years. 

In  the  interval  between  Dr  Berkeley's  return  from 
abroad  and  his  preferment  to  the  deanery  of  Derry,  his 
mind  had  been  employed  in  conceiving  a  noble  and  be- 
nevolent plan  for  the  better  supplying  of  the  churches 
in  our  foreign  plantations,  and  for  converting  the  sa- 
vage Americans  to  Christianity,  by  erecting  a  college 
.in  the  Summer  Islands.  To  this  proposal  the  address 
and  abilities  of  its  author  procured,  after  a  tedious  at- 
tendance on  the  great,  an  apparently  successful  recep- 
tion 'j  for  he  obtained  a  charter  for  its  foundation,  to- 
getbec  with  a  parliamentary  grant  of  20,oool.  for  ear- 


as  the  public  bounty  should  be  received.  Upon  the 
faith  of  this,  our  philosopher  embarked  for  America  ^ 
where  he  became  so  generally  and  so  justly  venerated 
by  all  descriptions  of  men,  that  each  vied  with  the 
other  which  should  most  honour  him.  The  queen, 
with  whom  he  was  a  favourite,  had  endeavoured  to  dis- 
suade him  from  this  enterprise,  by  offering  him  her  in* 
terest  for  an  English  bishopric  \  but  he  replied,  that  lie 
should  prefer  the  headship  of  St  Paul's  college  at  Ber- 
muda to  the  primacy  of  all  England.  From  that  head- 
ship he  was  to  enjoy  a  revenue  of  lool.  per  annum: 
and  was  bound  by  his  charter  to  resign  his  deanery, 
then  worth  i  lool.  per  annum,  within  a  year  and  a  half 
af^er  the  20,oool.  should  be  paid  by  government.  That 
sum  was  never  paid  \  and  after  two  years  residence  on 
Rhode  Island  and  its  neighbouring  continent,  during 
which  time  every  interest  of  piety  and  virtue  was  near  to 
bis  heart  and  cultivated  by  his  labours,  the  dean  was 
obliged  to  return  to  Europe^  and  abandon  one  of  the  no- 
blest designs  that  had  ever  entered  into  the  human  heart 
to  form. 

In  August  1728,  immediately  before  his  departure 
for  America,  he  entered  into  marriage  with  Anne,  the 
eldest  daughter  of  the  right  honourable  John  Forster, 
Esq.  speaker  of  the  Irish  house  of  commons  \  which  la- 
dy died  in  1785.  In  May  1734  he  was  consecrated  bi- 
shop of  Cloyne,  and  vacated  his  deanery..  On  that  oc- 
casion he  said  to  bis  few  intimates,  *^  I  will  never  ac- 
cept of  a  translation."  At  Cloyne  he  distinguished 
himself  by  pastoral  vigilance,  prelatical  hospitality,  and 
constant  residence.  Through  the  whole  of  bis  cleri- 
cal life,  he  was,  while  his  health  permitted,  a  constant 
and  an  extemporaneous  preacher  \  nor  is  it  known  that 
he  ever  reduced  a  single  sermon  to  writing,  except  one 
preached  before  the  society  for  propagating  the  gospel 
in  foreign  parts,  which  at  their  request  was  publish- 
ed. He  endeared  himself  to  the  people  of  bis  diocese 
by  promoting  at  once  their  temporal  and  their  spirit- 
ual happiness.  He  endeavoured  by  all  means  to  raise 
a  spirit  of  industry,  and  to  propagate  the  arts  of  culti- 
vation and  agriculture  in  that  neglected  country  ^  and 
it  may  be  truly  said,  that  never  man  laboured  more 
earnestly  to  amass  a  fortune  or  to  aggrandize  a  family, 
than  he  did  to  promote  the  best  inteiests  of  mankind, 
considered  either  as  citizens  on  earth  or  as  candidates 
for  heaven. 

The  earl  of  Chesterfield,  who  had  never  seen  him  but 
once,  and  that  when  they  were  both  young  men,  on 
being  made  lord  lieutenant  of  Ireland  sent  to  him  a 
most  respectful  offer  of  the  then  vacant  see  of  Clogher, 
of  more  than  double  the  value  of  Cloyne,  promising  at 
the  same  time  his  recommendation  to  any  other  Richer 
see  that  might  be  vacated  during  his  administration. 
But  the  good  bishop  declined  the  generous  offer,  re- 
questing the  lord  lieutenant  not  to  think. of  him  on  any 
other  vacancy,  as  he  was  resolved  never  to  quit  his  first 
bishoprick  for  any  other.  In  1751,  Coding  the  infii mi- 
ties  of  age  come  upon  him,  and  wishing  to  retire  from 
the  care  of  his  diocese  to  superintend  the, education  of 
his  son  (then  nominated  a  student  of  Christ-church,  and 
now  prebendary  of  Canterbury),  that  the  revenues  of 
the  church  might  not  be  misapplied,  nor  the  interests 
of  religion  suffer  by  the  absence  of  the  pastor  fronv 
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]lelir)c^  his  flock,  be  rnnde  grett  interest  for  leave  (o  resign  hts 
bishopric,  of  which  the  income  was  then  not  less  than 
1700I.  per  anofim*  Failing  of  success  in  this  applica* 
lion,  he  let  the  lands  of  his  demesne  at  Clojne,  on  very 
easy  terms,  at  the  rent  of  20ol.  which  he  directed  to 
be  distributed  annually  among  the  poor  house-keepers 
of  Cioyne,  Youghall,  and  Aghadda,  until  his  return. 

At  Oxford  he  lived  highly  respected  by  the  learned 
members  of  that  great  nniversity,  till  the  hand  of  Pro- 
vidence unexpectedly  deprived  them  of  the  pleasure  and 
advantage  derived  from  his  residence  among  them.  On 
Sunday  evening,  January  14th  1753,  as  he  was  sitting 
in  the  midst  of  his  finmily,  and  just  after  he  had  con- 
cluded an  extemporaneoQS  comment  on  the  15th  chapter 
of  I  Cor.  he  was  instantly  translated,  without  a  groan, 
from  earth  to  heaven.  A  polypus  in  the  heart  was  the 
cause  of  his  dissolution.  Aboat  a  minute  before  bis 
death  lie  had  seated  himself  on  a  couch  and  turned  his 
face  towards  the  wall  i  and  had  he  not  ceased  speaking 
in  the  middle  of  a  sentence^  his  lady  and  his  son  would 
not  immediatelf  have  discovered  their  loss.  His  re- 
mains  were,  with  much  funeral  solemnity,  interred  at 
Christ-cburch,  his  friend  Bishop  Conybeare,  then  dean 
of  that  cathedra],  performing  the  last  service.  An 
elegant  marble  monument,  with  a  spirited  inscription 
by  the  present  archbishop  of  York,  marks  the  spot 
where  his  ashes  rest.  As  to  his  person,  he  was  of  the 
tall  middle  site;  his  coantenance  was  very  handsome, 
ftnd  full  of  meaning  and  benignity  ^  and  his  bodily 
strength  was  uncommonly  great,  even  to  the  last  year 
of  his  life :  but  he  was  subject  to  grievous  nervous  co- 
lics, in  which  he  thought  tar-water  gave  him  more  effi- 
cacious relief  than  any  other  medicine.  Mr  Pope  sums 
up  his  character  in  one  line.  After  mentioning  some 
particular  virtues  which  characterized  other  prelates 
then  living,  he  ascribes 

To  Berkeley  ev'ry  virtue  nnder  heaven. 

An  admirable  description  is  given  of  him  in  the  fol- 
lowing anecdote.      Bishop  Atterbury,    having   heard 
much  of  Mr  Berkeley,  wished  to  see  him.     According- 
ly he  was  one  day  introdaced  to  that  prelate  by  the  earl 
^  of  Berkeley.     After  some  time,  Mr  Berkeley  quitted 
the  room  :  on  which  Lord  Berkeley  said  to  the  bishop, 
**  Does  my  cousin  answer  your  lordship's  expectations?*' 
The  bishop,  lifting  up  his  bands  in  astonishment,  re- 
-plied,  *'  So  much  understanding,  so  much  knowledge, 
so  much  innocence,  and  such  humility,  I  did  not  think 
-had  been  the  portion  of  any  but  angels,  till  I  saw  this 
gentleman."     His  knowledge  is  said  to  have  been  ex- 
tended to  the  minutest  objects,  and  included  the  arts 
and  business  of  common  life.    Thus  Dr  Blackwell,  in 
his  Memoirs  of  the  court  of  Augustas,  having  made  an 
observation,  *'  that  the  ingenious  mechanic,  the  work- 
ers in  stone  and  metal,  and  improvers  in  trade,  agricul- 
ture, and  navigation,  ought  to  be  searched  out  and  con- 
versed with  no  less  than  the  professors  of  speculative 
acieoce,''  adds  the  following  euloginm  on  our  prelate  : 
^  In  this  respect  I  would  with  pleasure  do  justice  to 
the  memory  of  a  very  great  though  singular  sort  of  a 
man,  Dr  Berkeley,  better  known  as  a  philosopher  and 
intended  fuunder  of  an  university  in  the  Bermudas  or 
Summer  Islands,  than  at  bishop  of  Cloyne  in  Ireland. 
AiO  inclination  to  carry  ^ae  out  on  that  expedition,  as 


one  of  the  young  professors  on  his  new  foundation,  hav-  Bfiiiipv 
ing  brought  us  often  together,  I  scarce  remember  to      | 
have  conversed  with  him  on  that  art,  liberal  or  a^- BnUn, 
chanic,  of  which  he  knew  not  more  than  the  ordinary 
practitioners.     With  the  widest  views,  he  descended 
into  a  minute  detail,  and  grudged  neither  pains  nor  ex- 
pence  for  the  means  of  information.      He  travelled' 
through  a  great  part  of  Sicily  on  loot  j  clambered  over 
the  mountains  and  crept  into  the  caverns,  to  investigate 
its  natural  history,  and  discover  the  cause  of  its  volca> 
noes :  and  I  have  known  him  sit  for  hours  in  forgeries 
and  founderies  to  inspect  their  successive  operatioos. 
I  enter  not  into  his  peculiarities  either  religions  or  per- 
sonal :  but  admire  the  extensive  genius  of  the  man,  and 
think  it  a  loss  to  the  western  world  tiwt  hie  noble  and 
exalted  plan  of  an  American  nniversity  was  not  carried 
into  exectttiort.      Many  such  spirits  in  our  conotiy 
would  quickly  make  learning  wear  another  faee.'* 

He  published  many  ingenious  works,  ps^ticolarly, 
*'  An  essay  towards  a  new  theory  of  vision  :**  "  The 
principles  of  human  knowledge  ^^^  the  singular  nelioDi 
in  which  gave  rise  to  much  controversy :  **  Alciphroo, 
or  the  minute  philosopher:^'  one  of  the  moat  elegant 
and  genteel  defences  of  that  religion  which  be  was  bora 
to  vindicate  both  by  his  virtues  and  his  ingenuity: 
**  The  Analyst  ^"  in  vtfaich  he  endeavours  to  show  that 
Sir  Isaac  Newton's  doctrine  of  fluxions  is  more  ineom- 
prehensible  than  any  mystery  in  the  Christina  religion: 
**  The  Querist  ^''  in  which  the  true  interests  of  Irelaad 
are  pointed  out  in  a  very  striking  liglit :  and  **  Siris,  or 
a  treatise  on  tar- water,'' which,  under  bis  canetion,  be- 
came fqr  a  while  a  very  popular  medicine.  In  the  Gen- 
tleman's Magazine  for  January  1777,  it  is  said  that  the 
adventures  of  Signior  Gaudentio  di  Lucca  have  been 
generally  attributed  to  Bishop  Berkeley  \  but  we  have 
the  best  authority  to  sky  that  they  were  not  the  oi> 
spring  of  his  pen.  The  bishop  never  saw  the  work  till 
it  was  put  into  his  hands  by  his  son  ;  and  when  he  read 
it,  he  expressed  no  small  contempt  for  the  style  of  a  wri- 
ter who  describes  bis  hero  .as  a  tall^  deon-nnide  gentk- 
man  ;  though  he  owned  his  fancy  to  be  often  brilliast. 
We  believe  the  adventures  of  Gaudentio  di  Lucca  weir 
written  by  a  Romish  priest  for  bis  amusement  irhen  a 
prisoner  in  the  Tower  of  London. 

BERKSHIRE,  is  an  inland  count j  of  England, 
which  contained  the  whole  of  that  British  principsJity 
inhabited  by  the  Atrebatii,  who  are  supposed  to  have 
been  originally  from  Gaul.  When  Coostaotine  divid- 
ed the  island  into  Roman  provinces  in  310,  this  prin- 
cipality was  included  in  Britanni*  Prima,  the  first  divi- 
sion, whose  boundaries  were  the  English  channel  sa 
the  south,  and  the  Thames  and  Severn  on  the  north* 
On  the  Romans  quitting  the  island,  and  civil  dissen- 
sions enabling  the  Saxons  to  establish  the  Heptarchy, 
this  part  of  the  country  was  included  in  the  kingdom 
of^the  West  Saxons,  which  commenced  in  519,  and 
continued  till  828,  when  it  became  the  only  remain- 
ing sovereiffnty,  having  conquered  all  the  others,  and 
they  were  incorporated  by  the  name  of  Englaiid,  un- 
der Egbert )  whose  grandson,  Alfred,  a  native  of  Wan- 
tage, in  this  county,  in  889  divided  his  kingdom  iats 
counties,  hundreds,  and  parishes,  and  at  this  time  this 
division  first  received  its  appellation  of  Berkshire,  or 
Berocsbire.  At  present  it  is  in  the  Oxford  ciieuit,  the 
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kire  provtnoe  of  Canterborjr,  and  dboeM  of  Salitibory.  The 
~— '  geueral  sbape  of  k  SQiuewiiat  resemble:^  the  form  of  a 
slipper  or  ftanilal.  It  is  4a  miles  long,  28  broad,  about 
137  ia  circumference,  and  contains  an  area  of  438,977 
acreSt  or  by  other  accounts,  476,170.  It  is  situated 
north-west  of  London  j  has  140  paribhes,  62  vicarages, 
.12  maikel  towns  but  no  citj,  671  villages  ;  is  divided 
into  20  hundreds ;  sends  nine  members  to  parliament, 
Iwo  for  the  county,  two  for  Windsor,  two  for  Reading, 
two  for  Wallmgford,  and  one  for  Abingdon  ;  and  pays 
SO  parts  of  the  pioportLon  of  the  laod-ux.  In  181 1  4ho 
number  of  houses  was  22,104,  and  the  whole  pojmla- 
iion  118,277*  lis  principal  river  is  the  Thames.  It 
aAso  has  the  Kennet,  great  part  of-  which  is  na- 
vigable ;  the  Loddoo,  tbe  Ocke,  and  the  Lamboorne, 
%  small  stream,  whicti,  oonti'ary  to  all  other  rivers,  is 
always  highest  in  summer,  and  shrinks  gradually  as 
wittier  approaches.  The  air  of  this  county  is  healthy 
e?«o  in  the  vales  j  9mA  though  the  soil  is  not  the  most 
fortik,  yet  it  is  remarkably  pleasant.  It  is  well  stored 
witb  tMahetf  partic-ularly  oak  ajid  beech,  and  produces 
grottk  plenty  of  wheat  and  barley.  Its  principal  manu* 
&ctiiftt8  are  woollen  doth,  sail*cloth,  and  malt. 

Its  market  towns  are  Abingdon,  Faringdon,  Hon- 
gerford.  East  Haley,  Lower  Lamboorne,  Maidenhead, 
Newbury,  Ockingham,  Reading,  Wallingford,  Wan- 
tage, and  Windsor,  remarkable  for  its  royal  castle,  as 
the  oouoty  is  for  White  horse-bill,  near  Lamboume, 
where  is  th»  vude  figure  of  a  horse,  which  takes  op 
'  near  an  acre  of  groMnd  on  the  side  of  a  green  hill, 
•Bid  to  have  been  made  by  Alfred  in  tlie  reign  of  his 
brother  Ethelred,  as  a  monument  to  perpetuate  a  vic- 
tory over  the  Danes  in  872,  at  Ashdown,  now  Ash- 
kirp^Fark. 

The  Raman  Watling-4treet,  from  Danaiable,  enters 
Berkshire,  at  the  viliage  of  Streailey,  between  Walling- 
fiord  and  Reading,  and  crosaing  this  county  proceeds 
to  Marlborough.  Another  Roman  road  &om  Hamp- 
•kire  enters  this  county,  leads  to  Reading  and  New- 
bury, the  Spins  of  Camden,  where  it  divides :  one 
branch  extends  to  Marlborougb  in  Wilts,  and  the  o- 
Iher  to  Cirencester  in  Gloucestershire.  A  branch  fnom 
ike  Icknield-atreet  proceeds  from  Wallingford  to  Wan- 
taf!e. 

There  is  a  Roman  camp  near  Wantage  on  the  bsoar 
of  a  hill,  of  a  quadrangular  form  \  there  ace  other  re- 
mains of  rneampments  at  East-Hampstead,  near  Ock- 
ingham, near  White- home- hill,  near  Posey,  aiid  upon 
Sinodun^faiU,  near  Wallingford.  At  Lawrence  Wal- 
tham  is  a  Roman  fort,  and  near  Denobwortli  is  Cber- 
bury  castle,  a  fortress  of  Canute.  Ussington  castle, 
near  White-horse  hill,  is  supposed  to  be  Danish  ;  and 
near  it  is  DrHtron-hill,  supposed  to  be  the  burying-|dace 
of  Uter  Pendragoo,  a  British  prince.  Near  White* 
horse  hill  are  tlie  remains  of  a  funeral  monument  of  a 
Danish  chief  slain  at  Ashdown  by  Alfred.  In  this 
county  the  following  antiquities  are  worthy  the  notice 
of  travellers :  Abingdon  church  and  abbey  :  Aid- 
worth  castle,  near  East  Usley  \  Bysham  monastery ; 
Dunnington  castle ;  Lambourne  church  }  Reading  ab- 
bey 'f  Sunning  chapel ',  Wallingford  churcb  and  eastle. 
Windsor  castle  beggars  all  description  for  situation,  &c. 
Berkshire  is  an  earldom  belonghig  to  a  branch  of  the 
Howard  family,  the  representative  being  earl  of  Suffolk 
and  Berkshire.    See  B£RKSHIE£,  Su^f  L£MS1IT. 
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BERLIN,  a  city  of  Germany,  capital  of  thie  electo- 
rate of  Brandenburg,  and  of  the  whole  Prussian  domi- 
nions, seated  in  £.  Long.  13. 37.  N.  Lat.  52.  53.  ThiS' 
city  is  one  of  the  largest,  best  built,  and  best  governed, 
of  any  in  Germany.  The  streets  are  large,  straight, 
clean,  and  well  paved,  and  some  of  them  very  long  and 
elegant.  There  are  also  several  large  and  beautiful 
squares,  with  pleasant  walks.  It  is  surrounded  with 
handsome  gardens,  which  produce  excellent  fruit.  The 
river  Spree,  that  crosses  the  city,  has  a  communication 
with  the  Havel  Oder,  and  Elbe,  which  greatly  facili* 
tate  commerce.  The  French  refugees  have  greatly  coo* 
tributed  to  the  embellishment  of  Berlin,  by  introducing 
various  manufactures  and  aits.  It  contained  153,000 
inhabitants  in  1803. 

Berlin  is  divided  into  five  parts,  without  reckoning 
the  suburbs,  which  are  very  large.   The  bouses  in  these 
last  are  almost  all  of  wood  j  but  so  well  pUstered,  that 
they  seem  to  be  of  stone.  lu  the  suburb  called  Spandav^^ 
is  a  house  belonging  to  the  royal  family,  with  well  con- 
trived apartments,  and  furnished  in  a  very  fine  taste.  Jn 
the  suburb  of  Stralao  is  a  house  and  garden  belonging  to 
the  king.     The  royal  gate  of  the  city  is  defended  by  a  ■ 
half  moon,  and  two  bastions,  covered  witb  brick  \  it 
fronts  the  royal  street,  which  is  one  of  the  longest  and 
most  frequented  in  the  city.  It  contains  veiy  handsome  - 
houses,  particularly  those  belonging  to  some  of  the  mi- 
nisters of  state. 

The  royal  street  is  crossed  by  five  others,  which  are 
large  and  fine.     On  the  new  bridge,  which  is  of  stone,^ 
over  the  Spree,  is  an  equestrian  statue  of  William  the . 
Great,  which  is  esteemed  an  excellent  piece  of  work« 
manship.     The  elector  is  represented  in  a  Reman  ha- 
bit, and  bis  horse  stands  on  a  pedestal  of  white  marble  ~ 
adorned  with  basso  relievos,  aud  four  slaves  bound  to 
the  base. 

After  this  bridgie  is  past,  the  king^s  palace  appears, 
which  is  a  grand  a^d  auperb  edifice  ;  it  ia  four  stories 
high,  and  the  apartoienls  are  extremely'  magnificent.' 
No  palace  ia  Europe  has  such  a  great  qoantitr  of  silver^* 
tables,  stands,  lustres,  branched  candleaticks,  occ  In  the 
knights  ball  there  is  a  buffet,  which  takes  op  all  one 
side,  wliere  thene  are  basons  and  cisterns  of  gUt  silver, 
of  extraordinary  magnitude.      The   fumitnra   of  the 
great  apartment  ia  extremely  rich  \  and  there  ia- a  very 
handsome  gallery,  adorned  with  paintiiigi,  representing 
the  principal  actions  of  Frederick  I.     Formerly  there 
were  fine  gardens  to  the  palace,   hot  they  are  now* ^ 
turned  into  a  place  of  arms.     The  king^s  stables  are 
large,  stand  near  the  palace,  and  front  the  great  street. . 
Externally  they  make  a  Gothic  appi^arance,  botwitlun  - 
Ihay  are  very  magnificent.     The  mangers  are  of  stone,  . 
and  the  pillars  that  divide  the  stalls  are  of  iron,  adorned  < 
with  the  king's  cypher,  gilt.     Over  the  racks  are  pic- 
tores  representing  the  finest  horses  which  the  kiog^s  . 
stod  has  produced.     Over  the  stables  there  are  large 
rooms,  containing  all  sorts  of  hdrse  fnmitnref  partico- 
larly  the  horae-equipaire  of  Frederick  I.  all  the  metallic  - 
part  of  which  is  gold,  set  with  diamonds. .  Besides 
these,  tliere  are  handsome  lodgings  for  the  officers  of 
the  stables.     Over  the  riding-house  is  a  theatre,  where 
plays  have  been  acted,  and  balls  have  been  made  for  . 
the  entertainment  of  the  court, 

The  arsenal  consists  of  four  grand  bnildii^  ihatt 
form  a  court  in  the  middle,  like  a  college :  each  front 
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Berlin.  1i^  tliree  large  porticoes.  On  the  principal  gate  is  a 
medallPon  of  Frederick  II.  in  bronze;  and  the  four 
cardinal  virtues,  of  a  colossal  stature,  placed  on  pedes- 
tals on  each  side  of  the  portico,  seen)  to  look  at  the  por- 
trait of  the  king,  which  is  suppoited  by  Fame  and  Vic- 
tory. The  Corinthian  order  is  prevalent  in  the  first 
stage,  and  is  managed  with  a  great  deal  of  art.  The 
tirhole  edifice  is  surrounded  in  the  upper  part  with  a  ba- 
lustrade, adorned  with  trophies  and  statues,  among  which 
is  Mars  seated  00  a  heap  of  several  sorts  of  arms.  This 
altogether  forms  a  noble  and  majestic  decoration.  It  is 
bounded  with  iron  in  the  shape  of  cannon,  which  are 
placed  at  proper  distances,  and  support  iron  chains  that 
hang  like  festoons,  to  prevent  passengers  from  approach- 
ing the  windows  below.  The  lower  rooms  are  filled 
with  a  great  number  of  brass  cannon  ;  the  walls  and  pil- 
lars which  sustain  the  floor  are  setoff  with  cuirasses  and 
helmets.  The  upper  story  contains  several  rooms  filled 
with  arms,  which  are  disposed  in  a  curious  order.  Be- 
hind the  arsenal  is  the  bouse  of  the  general  of  the  artil- 
^lery,  which  includes  the  foundery,  where  they  are  con- 
tinually at  work.  Besides  this,  there  are  other  places 
where  they  keep  the  train  of  artillery.    * 

The  opera-house  is  an  elegant  modern  edifice*  The 
front  has  a  noble  portico  supported  by  Corinthian  co- 
lumns, and  a  pediment  adorned  with  basso  relievos  and 
statues.  The  columns  that  support  the  roof  throw  the 
whole  into  a  grand  saloon.  It  has  three  galleries,  and 
is  said  to  be  capable  of  containing  2000  [lersons. 

A  rampart  and  fosse  separate  Worder  from  Dorothea 
Stadt,  or  the  New  Town,  inhabited  chiefly  by  Fi*ench. 
There  are  seven  great  alleys  or  walks,  which  divide 
this  quarter  into  two  parts.  The  middle  walk  is  broader 
than  the  rest,  and  is  surrounded  with  balustrades,  hav- 
ing a  grass-plot  in  the  middle :  this  is  for  persona 
that  take  the  air  on  foot.  The  alleys  on  each  side  aro 
paved,  and  serve  for  those  that  come  abroad  in  coaches. 
These  alleys,  which  are  about  three  miles  in  length, 
are  terminated  with  a  bar,  that  leads  towards  the  park. 
The  alleys  with  trees  are  bounded  by  rows  of  houses. 
In  one  of  these  is  a  building,  formerly  called  the  les- 
»er  stables^  and  now  made  into  lodgings  for  the  guards. 
The  apartments  above  these  are  occupied  by  the  aca- 
demy of  painting  and  the  academy  of  arts  and  scien- 
ces. Behind  these  is  the  observatory,  where  there  is 
a  great  number  of  astronomical  and  mathematical  intru- 
ments. 

There  are  other  things  worthy  of  observation,  such 
as  the  cabinet  of  medals,  and  of  tbe  antiquities  belong- 
ing to  tbe  king  \  that  of  natural  curiosities ;  the  che- 
mical laboratory,  and  its  furnaces  and  medals,  of  a 
new  invention  t  the  theatre  for  anatomical  demonstra- 
tions ;  the  royal  library,  which  is  one  of  tbe  com? 
pletest  In  Germany,  and  has  many  scarce  books  and 
manuscripts. 

The  city  was  taken  in  1 760  by  an  army  of  Ruftians, 
Austrians,  Saxons,  &c.  who  entered  on  the  9th  of 
October.  They  totally  destroyed  the  magazines,  ar- 
senaifv,  and  founderies,  seized  an  immense  quantity  of 
military  stores,  and  a  number  of  cannon  and  arms  \ 
called  first  for  the  immediate  payment  of  800,000 
guilders,  and  then  laid  on  a  contribution  of  1,900,000 
German  crowns  :  not  satisfied  with  this,  many  irregu- 
larities were  committed  by  the  soldiery ;  but,  on  the 
whole,  though  some  shocking  actions  were  committed, 


a  far  more  exact  discipline  was  observed  than  fimnsiiek    jda 
troops  could  have  been  expected  upon  soch  an  occasion,       | 
where  there  was  every  incentive  which  could  work  opoa  ^^omk 
the  license  of  a  conquering  army.     Their  officers  no^ 
doubt  with  great  difficulty  preserved  even  that  degree 
of  order. 

But  though  their  behaviour  was  tolerable  with  regard 
to  the  private  inhabitants,  there  was  something  shocking 
and  ungenerous  in  their  treatment  of  tbe  king^s  palaces. 
The  apartments  of  tbe  royal  castle  of  Charlottenboig 
were  entirely  plundered,  the  precious  fnmiture  spoiled, 
the  pictures  defaced,  without  even  sparing  tbe  antiqos 
statues  collected  by  Cardinal  Polignac,  which  had  besii 
purc^hased  by  the  house  of  Brandenburg.  Tbe  casth 
of  Schonhausen,  belonging  to  the  queen,  and  that  of 
Fredericsfeld,  belonging  to  the  Margrave  Charles,  were 
also  plundered*. 

The  palace  of  Potsdam,  the  famoas  Sans-ooaci,  had  a 
better  fate  \  Prince  Esterhazi  commanded  there,  and  it 
was  preserved  from  the  sniallest  violation.  Tbe  prince, 
on  viewing  the  palace,  only  asked  which  picture  of  the 
king  resembled  him  most  \  and  being  informed,  desired 
that  he  might  have  leave  to  take  it,  together  with  two 
German  flutes  which  the  king  used,  to  keep  them,  ha 
said,  in  memory  of  his  majesty^.  Thb  was  a  sort  of  ta- 
king very  different  from  pillage. 

They  staid  in  the  city  four  days :  but  hearing  that 
the  king,  apprehensive  of  this  stroke,  waa  moving  to 
the  relief  of  his  capital,  they  quitted  it  00  tbe  xjth  of 
October ;  and  having  wasted  the  whole  <»>oDtry  roOnd 
for  a  vast  extent,  and  driven  away  all  the  cattle  and 
horses  they  could  find,  retreated  by  diflTerent  routes  oat 
of  Brandenburg. 

Berlin,  a  sort  of  vehicle,  of  the  chariot  kind  \  tak- 
ing its  name  from  the  city  of  Berlin,  in  Germany:  though 
some  attribute  the  invention  of  it  to  tbe  Italians,  and 
derive  the  word  from  berlina,  a  name  given  by  them  to 
a  sort  of  stage,  whereon  persons  are  exposed  to  public 
shame.  The  berlin  is  a  very  convenient  machine  to  tra- 
vel in,  being  lighter,  and  less  apt  to  be  overturned, 
than  a  chariot.  The  body  of  it  is  bong  high,  on  shafts, 
by  leathern  braces  \  there  being  a  kind  of  atimip,  or 
footstool,  for  the  conveniency  of  getting  into  it :  ia- 
stead  ot  side-wind ows,  some  have  screens  to  let  dowi 
in  bad,  and  draw  up  in  g6od,  weather* 

B£RM£,  in  Fortification^  a  space  of  ground  left 
at  the  foot  of  the  rampart,  on  the  side  next  tbe  coaa- 
try,  designed  to  receive  the  ruins  of  the  rampart,  and 
prevent  their  filling  up  tbe  fosse.  It  is  sometimes  pali- 
sadoed,  for  the  more  security  ^  and  in  Holland  it  is 
generally  planted  with  a  quickset  hedge.  It  is  also 
called  U%iere^  reiais^  Jhrekmd^  retrait^  pais  de  mmn'if 
&c. 

BERMUDAS,  or  Summer-islands,  a  cluster  of 
small  islands  in  the  Atlantic  ocean,  lying  almost  in  the 
form  of  a  shepberd^s  crook,  in  W.  Lone.  65.  N.  Lat 
32.  30.  between  200  and  300  leagues  distant  from  tbe 
nearest  place  of  the  continent  of  America,  or  any  of 
the  other  West -India  islands.  The  whole  number  of 
the  Bermudas  islands  is  said  to  be  about  400,  hot  verj 
few  of  them  are  habitable.  Tbe  principal  is  St  George V, 
which  is  not  above  16  miles  long,  and  three  at  most  io 
breadth.  It  is  universally  agreed,  that  tbe  nature  of 
ibis  and  the  other  Bermudas  islands  ha)i  undergone  a  sur- 
prising alteration  for  the  worse  since  they  were  first  dJI- 
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tofttti ;  the  air  being  raueh  more  inclement,  and  the 
f  foil  moch  more  barren  than  formerly.  This  is  ascribed 
to  the  cotttng  down  those  fine  spreading  cedar  trees  for 
which  the  islands  were  fismous,  and  which  sheltered 
them  from  the  blasts  of  ibe  north  wind,  at  the  same 
time  that  it  protected  the  undergrowth  of  the  delicate 
plants  and  herbs.  In  short,  the  Summer  islands  are 
now  far  from  being  desirable  spots  ;  and  their  natural 
productions  are  but  just  sufficient  for  the  support  of  the 
inhabitants,  who,  chiefly  for  that  reason,  perhaps,  are 
temperate  and  lively  even  to  a  proverb.  At  first  tobacco 
was  raised  upon  these  islands }  but  being  of  worse  qua* 
Kty  than  that  growing  on  the  continent,  the  trade  is 
now  almost  at  an  end.  Large  quantities  of  amber- 
gris  were  also  originally  found  upon  the  cotsts,  and 
aflbrded  a  valuable  commerce )  but  that  trade  is  also 
reduced,  as  likewise  their  whale  trade,  though  the  per« 
^isites  upon  the  latter  form  part  of  the  governor's  re- 
venue,  he  having  xol.  for  every  whale  that  is  caoght« 
The  Bermudas  islands,  however,  might  still  produce 
some  valuable  commodities,  were  they  properly  cultivate 
ed.  There  is  here  found,  about  three  or  four  feet  below 
the  surface,  a  white  chalk  stone  which  is  easily  chissel* 
ed,  and  is  exported  for  building  gentlemen's  houses  in 
the  West  Indies.  Their  palmetto  ]eaveS|  if  properly 
manufactured,  might  turn  to  excellent  account  in  mak* 
ing  women's  hats  ^  and  their  oranges  are  still  valuable* 
Their  soil  is  also  said  to  be  excellent  for  the  cultivation 
of  vioes^  and  it  has  been  thought  that  silk  and  cochi- 
neal might  be  produced  ;  but  none  of  these  things  have 
yet  been  attempted^  The  chief  resource  of  the  inha- 
bitants for  subsistence  is  in  the  remains  of  their  cedar 
wood,  of  which  they  fabricate  small  sloops,  with  the 
assistance  of  the  New  England  pine,  and  sell  many  of 
theiii  to  the  American  colonies,  where  they  are  much 
admired.  Their  turtle-catching  trade  is  also  of  ser* 
vice  'y  and  they  arc  still  able  to  rear  great  variety  of 
tame-fowl,  and  have  wild  ones  abounding  in  vast  plenty. 
All  the  attempts  to  establish  a  regular  whale  fishery  on 
these  islands  have  hitherto  proved  unsuccessful  j  they 
have  no  cattle,  and  even  the  black  hog  breed,  which 
was  probably  left  by  the  Spaniards,  is  greatly  decreased. 
The  water  on  the  islands,  except  that  which  falls  from 
the  clouds,  is  brackish  ',  and  at  present  the  same  diseases 
reign  there  as  in  the  Garibbee  islands.  They  have  sel- 
dom any  snow^  or  even  much  rain :  but  when  it  does 
fall,  it  IS  generally  with  great  violence,  and  the  north 
or  north-east  wind  renders  the  air  very  cold.  The  storms 
generally  come  with  the  new  moon  ^  and  if  there  is  a 
halo  or  circle  about  it,  it  is  a  sure  sign  of  a  tempest, 
which  is  generally  attended  with  dreadful  thunder  and 
lightning.  The  inhabited  parts  of  the  Bermudas  islands 
are  divided  into  nine  districts  called  tribes*  u  St  George^ 
2.  Hamilton.  3.  Ireland.  4.  Devonshire*  5.  Pem- 
broke. 6.  Pagets.  y.  Warwick.  8.  Southampton* 
9,  Sandys.  There  »re  but  two  places  on  the  large 
island  where  a  ship  can  safely  come  near  the  shore,  and 
these  are  so  well  covered  with  high  rocks  that  few  will 
choose  to  enter  in  without  a  pilot  \  and  they  are  so  well 
defended  by  forts,  that  they  have  no  occasion  to  dread 
an  enemy.  St  George's  town  is  at  the  bottom  of  the 
principal  haven  ;  and  is  defended  by  nine  forts,  on 
i^hich  are  mounted  70  pieces  of  cannon  that  command 
the  entrance.  The  town  has  a  handsome  church,  a  fine 
fibrary.  Mid  a  noble  town-house,  trhere  the  governor. 
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cooncil,  &c.  assemble.  Besides  these  tberC  are  about  Bcimudas. 
1000  booses  well  built.  The  tribes  of  Sootbampton 
and  Devonshire  have  each  a  parish-chorch  and  library) 
and  the  former  has  a  harbour  of  the  same  name  ;  there 
are  also  scattered  houses  and  hamlets  over  many  of  the 
islands,  where  particular  plantations  require  them.  The 
inhabitants  are  clothed  chiefly  with  British  mannfac* 
tures^  and  all  their  implements  for  tilling  the  ground 
and  building  are  made  in  Britain.   . 

It  is  uncertain  who  were  the  first  discoverers  of  the 
Bermudas  islands.  John  Bermudas  a  Spaniard  is  com- 
monly said  to  have  discovered  them  in  1 527  \  but  this 
is  disputed,  and  the  discovery  attributed  to  Henry  May 
an  Englishman.  As  the  islands  were  without  the  reach 
of  the  Indian  navigation,  the  Bermudas  were  abso- 
lutely uninhabited  when  first  discovered  by  the  Euro^ 
peanst  May  above  mentioned  was  shipwrecked  upon 
St  George's  \  and  with  the  cedar  which  they  felled 
there,  assisted  by  the  wreck  of  their  own  ship,  be* and 
bis  companions  built  another  which  carried  them  to 
Europe,  where  they  published  their  accounts  of  the 
islands.  When  Lord  Delaware  was  governor  of  Vir- 
ginia, Sir  Thomas  Gates,  Sir  George  Summers,  and 
Captain  Newport,  were  appointed  to  be  his  deputy-go^ 
vernors ;  but  their  ship  being  separated  by  a  storm  from 
the  rest  of  the  squadron,  was  in  the  year  1609  wrecked 
on  the  Bermudas,  and  the  governors  disagreeing  among 
themselves,  built  each  of  them  a  new  ship  of  the  cedar 
they  found  there,  in  which  they  severally  sailed  to  Vir- 
ginia. On  their  arrival  there,  the  colony  was  in  such 
distress,  that  Lord  Delaware,  *  upon  the  report  which 
his  deputy-governors  made  him  of  the  plenty  they 
found  at  the  Bermudas,  despatched  Sir  George  Sum-* 
mers  to  bring  provisions  from  thence  to  Virginia  in  the 
same  ship  which  brought  him  from  Bermudas,  and  which 
had  not  one  ounce  of  iron  about  it,  excepi  one  bolt  in 
the  keel.  Sir  George,  after  a  tedious  voyage,  at  last 
reached  the  place  of  his  destinatioo^  where,  soon  after 
his  arrival,  he  died,  leaving  his  name  to  the  islands, 
and  his  orders  to  the  crew  to  return  with  black  hogs  to 
the  colony  of  Virginia.  This  part  of  his  will,  how- 
ever, the  sailors  did  not  choose  to  execute ;  but  setting 
sail  in  their  cedar  ship  for  England,  landed  safely  at 
Wliitechurch  in  Dorsetshire. 

Notwithstanding  this  derelictfon  of  the  island,  ItoiT- 
ever,   it  was  not  without  English  inhabitants.     Two 
sailors.    Carter   and   Waters,    being   apprehensive   of 
punishment  for  their  crimes,  had  secreted  themselves 
from  their  fellows  when  Sir  George  was  wrecked  upon 
the  island,  and  had  ever  since  lived  upon  the  natural 
productions  of  the  soil.     Upon  the  second  arrival  of 
Sir  George,  they  enticed  one  Chard  to  remain   with 
them  \  but  differing  about  the  sovereignty  of  the  island. 
Chard  and  Waters  were  on  the  point  of  cutting  one 
anotbers  throats,  when  they  were  prevented   by  the 
prudence  of  Carter.      Soon  after,  they  had  the  good 
fortune  to  find  a  great  piece  of  ambergris  nreigliing 
about  80  pounds,  besides  other  pieces,  which  in  those 
days  were  sufficient,  if  properly  disposed  of,  to  have 
made  each  of  them  master  of  a  large  estate.     Where 
they  were,  this  ambergris  was  useless  ;  and  tl:erefore 
they  came  to  the  desperate  resolution  of  carrying  them- 
selves and  it  in  an  open  boat  to  Virginia  or  to  New- 
foundland, where  they  hoped  to  dispose  of  their  trea* 
sure  to  advantage.     In  the  mean  time,  however,  the 
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Bermwdat.  Virginia  Grnipany  claiiDcd  Che  properly  of  the  Ber^ 
mudas  islands  ^  and  aocordtnglj  sold  it  to  120  penoDS 
of  their  own  society,  who  obtained  m  charter  firom  King 
James  for  their  possessing  it.  Thi^  New  Bermudas  Com* 
pany,  as  it  was  called,  firtted  out  a  skip  with  60  plaatera 
on  board'  to  settle  on  the  Bermudas,  under  the  com- 
mand of  one  Mr  Richard  Moot,  by  profession  a  car<4 
penter.  The  new  colony  arrived  upoii  the  isiand' jnst 
at  the  time  the  three  sailord  were  about  to  depart  ifitk 
their  ambergris ;  which  Moor  hating  discorered,  he 
immediately  seixed  and  dia[io6ed  of  it  fiotr  th#  bene« 
fit  of  the  company.  So  valoabte  a  booty  gave  TMt 
spirit  to  the  new  company )  and  the  adventurers  set^ 
tied  themselves  upon  St  George^s  island,  where  they 
raised  cabins.  As  to  Mr  Moor,  he  was  indefatigable 
in  his  duty,  and  carried  on  the  fortifying  and  planting 
the  island  with  incredible  diligence  )  for  we  are  told, 
that  he  not  only  built  eight  or  nine  forts  or  rather 
Uoekhouses,  but  inured  the  settlers  to  martial  disci^ 
pline.  Before  the  first  year  of  his  government  was  ex* 
pired,  Mr  Moor  received  a  supply  of  provisions  and 
plantern  from  England  ;  and  he  plertned  out  the  towa 
of  St  George  as  it  now  stands.  Tlie  fame  of  this  set- 
tlement  soon  awakened  the  jealousy  of  the  SpaniardS| 
who  appeared  oflf  St  George's  with  some  vessels ;  but 
'being  fired  upon  from  the  forts,  they  sheered  off,  tiwugb 
the  English  at  that  time  were  so  ill  provided  for  a  de- 
fence, that  thev  had  scarcely  a  single  barrel  of  gunpow- 
der on  the  island.  During  Moor^s  government  the 
Bermudas  were  plagued  with  rats,  which  had  been  im- 
ported into  them  by  tb^  English  ships*  This  vermin 
multiplied  so  fast  in  St  George's  island,  that  they  even 
covered  the  ground,  and  had  nests  in  the  trees.  They 
destroyed  all  the  fruits  and  com  within  doors ',  nay, 
they  increased  to  suth  a  degree,  that  St  George's  island 
was  at  last*  unable  to  maintain  them  ;  and  they  swam 
over  to  the  neighbouring  islands,  where  they  made  as 
great  havock.  This  calamity  lasted  five  years,  though 
probably  not  in  the  same  degree,  and  at  last  it  ceased 
all  of  a  sudden. 

On  the  expiration  of  Moor's  government,  he  was 
succeeded  by  Captain  Daniel  Tucker,  who  improved  all 
his  predecessor's  schemes  for  the  benefit  of  the  island, 
and  particularly  encouraged  the  culture  of  tobacco. 
Being  a  severe  disciplinarian,  he  held  all  under  him  ro 
rigidly  to  duty,  that  five  of  his  subjects  planned  as  bold 
an  enterprise  for  liberty  as  was  perhaps  ever  put  in  exe- 
cntion.  Their  names  were  Barker,  who  is  said  to  have 
been  a  gentleman  ^  another  Barker,  a  joiner  ^  Good- 
win, a  ship-carpenter  j  Paet,  a  f^ailor ;  and  Saunders, 
who  planned  the  enterprise.  Their  management  was 
as  artful  as  their  design  was  bold.  Understanding  that 
the  governor  was  deterred  from  taking  the  pleasure  of 
fishing  in  an  open  boat,  on  account  of  the  dangers  at» 
tending  it,  they  proposed  to  build  him  one  of  a  parti- 
cular construction,  which  accordingly  tliey  did  in  a  se- 
cret part  of  the  island ;  but  when  the  governor  came  to 
view  his  boat,  he  understood  that,  the  builders  had  put 
to  sea  in  it.  The  intelligence  was  true :  for  tlie  adven- 
turers, having  provided  themselves  with  a  few  neces- 
saries they  wanted,  sailed  for  England;  and  notwith- 
standing the  storms  they  encountered,  their  being  plun- 
dered by  a  French  privateer,  and  the  incredible  mise* 
ries  they  underwent, '  they  landed  in  42  days  time  at 
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Corke  tn  Trelavdy  where  tbey  were  generously  reUefed  Bfnn^ 
and  entertained  by  the  c«ri  of  Thomond.  %tn. 

'  In  1 61 9  Captain  Tucker  resigned  bis  govcnmieBl*  ■'  »*^ 
lb  CaptAin  Butler.  By  this  time  the  high  character 
whteh  the  Summer  iahnids  bore  tn  Ettglaad  rendered 
it  fashionabie  for  men  of  the  highest  rank  to  eBooungt 
their  Settlement }  and  several  of  the  first  nobility  of 
Eoglandhad  purchased  plantatioM  among tliem-  Cap* 
tain  Btttler  bronght  over  witb  him  500  passengers,  who 
became  planten  on  the  islands,  and  raised  a  monotteot 
to  the  memory  of  Sir  George  Sammcrs.  The  iland 
was  now  so  populous  (for  it  oontaiaed  abont  a  thoii« 
sand!  whiter),  that  Captain  Butler  applied  himself  to 
give  it  a  new  constitution  of  govemoaent  by  introds* 
eing  an  assembly,  the  government  till  tbis  time  being 
administered  only  in  the  name  of  the  governor  and 
eenacil.  -A  body  of  laws  are  likewise  drawn  vp,  as 
agreeable  to  the  laws  of  England  as  the  situation  of  the 
island  would  admit  of.  One  Mr  Barnard  succeeded 
Captain  Butler  as  governor,  but  died  six  weeks  afta 
his.  arrival  on  the  island  }  upon  which  the  council  made 
choice  of  Mr  Harrison  to  be  governor,  till  a  new 
one  should  be  appmntcd.  No  fewer  tban  3000  English 
were  now  settled  in  the  Bermudas,  and  several  persons  of 
distinctiod  had  curiosity  enough  to  visit  it  from  England.^ 
Among  these  was  Mr  Waller  the  poet,  a  man  dP  for* 
tune,  who  being  embroiled  with  the  parliament  and 
eemmonwealth  of  England^  spent  some  months  in  the 
Summer  islands,  which  he  has  celebrated  in  one  of  his 
poems  as  the  most  d^ightful  place  in  the  world.  IW 
dangers  attending  the  navigation,  and  the  nntowardly 
situation  of  these  islands,  through  their  distance  from 
the  American  continent,  seem  to  be  the  reasons  why  the 
Bermudas  did  not  now  become  the  best  peopled  islands 
belonging  to  England,  as  we  are  told  Chat  some  time 
ago  they  were  inhabited  by  no  fewer  than  10,000 
whites.  The  inhabitants,  however,  never  showed  any 
great  spirit  for  commerce,  and  thus  they  never  coold 
become  rich.  This,  together  with  the  gradual  altera- 
tion of  the  soil  and  climate  already  taken  notice  of^ 
soon  caused  them  to  dwindle  in  their  population  ^ 
and  at  present  the  number  of  white  inhabitants  is 
only  '5462,  and  of  blacks  4919.  Even  these  seem 
much  more  inclined  to  remove  to  some  other  place 
than  to  stay  where  they  are  ^  so  that  unless  some  be- 
neficial change  take  place,  the  state  of  the  Bermudas 
must  daily  grow  worse.  The  exports  in  18x0  amount^ 
ed  to  36,600!.  I 

BERN,  one  of  the  cantons  of  Switzerland,  wfaidi^ 
holds  the  second  rank  among  the  13;  but  as  it  was 
formeHy  by  far  the  largest  in  extent,  containing  almost 
one-third  of  the  whole  country,  it  might  be  considered  as 
the  firnt.  It  is  bounded  to  the  north  by  the  cantons  of 
Basil  and  Solothum,  and  the  Austrian  forest-towns  ^  to 
the  sooth  by  the  lake  of  Geneva,  the  Valais,  and  duchy  of 
Savoy  J  to  the  east  by  Uri,  Underwald,  Lucern,  and  the 
county  of  Baden ;  and  to  the  west  by  Solothnrn, 
Neufchatel,  Franche-Compte,  the  district  of  Biel,  anif 
the  land  of  Gex.  It  is  the  most  fruitful,  the  richest,  and 
was  by  much  the  largest,  of  all  the  cantons,  exteodiog 
in  length  about  sixty  leagues,  and  about  thirty  where 
broadest.  It  yields  not  only  plenty  of  grain,  fruit,  and 
pasture ;  but  also  good  wine,  a  variety  of  coloured 
earths  and   clays,  saod-stone,  muodiek,  gypsum,  pit- 
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cbaly  sulphur,  and  iroo*ore.  Here  Hkewwe  are  large 
herds  of  cattle,  great  and  small  ^  and,  in  consequence 
of  that,  great  quantities  of  milk,  butter,  and  cheese. 
The  rivers  that  vrater  this  canton  are  the  Aar,  the  £di<- 
mat,  the  Wigger,  the  Aa,  the  Russ,  the  Limmat, 
the  Sanen,  the  Sensen,  and  the  Kandel.  The  princifial 
lake  is  that  of  Geneva :  the  length  of  which  is  about 
1 8  leagues,. and  the  greatest  breadth  between  three  and 
four.  The  depth  in  some  places  is  near  400  fathoms, 
others  not  above  40.     The  Rhone  enters  it  at  the 


in 


east  end,  near  Bouveret,  and  issues  out  again  .at  the 
west  close  by  Geneva.   In  summer  its  waters  are  muck 
swelled  by  the  melting  of  the  snow  on  the  mountains. 
This  lake,  however,  is  not  entirely  surrounded  by  the 
territory  of  Bern,  but  partly  by  Savoy  and  the  country 
of  Gex  (the  former  of  which  belongs  to  the  king  of 
Sardinia,  and  the  latter  to  France),  and  the  territory  of 
Sion.-  Its  borders  are  extremely  fertile  and  beautiful, 
being  much  embellished  with  vineyards,  which  yield  ex* 
celleftt  wine,  and  interspersed  with  towns  and  villages, 
betwixt  .which  a. considerable  commerce  is  carried  on. 
The  ether  greal  lakes,  that  are  wholly  or  partly  within 
this   canton,   are  those  of  Neufchatel,.  Bielj   Mucte, 
Thun,  Brien,  and  Halwyl,  which  all  aboond  in  fish, 
particularly  that  of  Geneva,  where  troutsare  sometimes 
caught  weighing  40  or  50  pounds.      la  that  of  Biel, 
called  also  the  Nydau-lake^  are  two  small  islands,  one 
of  which  is  very  beautiful.     This  lake  is  abotit  three 
leagues  in  length  and.  one   in   breadth.      Along  the 
^hole  west  and  north-west  sides  of  the  canton  runs  that 
chain  of  mountains   called   by  the   general  name  of 
Jura ;  but  the  several  mountains  of  which  it  is  com* 
posed  have  all  their  particular  names.     This  canton  is 
well  cultivated,  and  very  populous,  and  before  it  was 
dismembered  contained  407,000  sonls.     German  is  the 
prevailing  language,  but  almost  all  the  people  of  fashion 
speak  either  French  or  Italian  \  even  the  common  peo> 
pie  in  the  Pais  de  Vaud,  and  other  places  that  lie  to- 
wards France  or  Italy,  speak  a  corrupt  French  or  Ita- 
lian, or  a  jargon  composed  of  both.     The  established 
religion  here  and  in  the  other  Protestant  cantons  is  Cal- 
vinism, the  same  both  in  doctrine  and  discipline  as  in 
Holland;   nor  is  any  other  tolerated,   except  in  the 
common  bailiagcs,  and  the  vale  of  Frick.      The  mi- 
nisters are  divided  into  deaneries  and, classes,  and  hold 
yearly  chapters  or  synods.     They  are  kept  in  a  greater 
dependence  on  the  civil  power  here  than  in  the.  other 
cantons,  and  not  suffered  to  interfere  with  matters  of 
state.     The  city  of  Bern  first  joined  the  confederacy  in 
the  year  1353-     Towards  the  defence  thereof  the  can- 
ton now  furnishes  2000  men.      Every  male  from  x6 
lo  60^  is  enrolled  in  the  militia,  and  about  a  third  of 
them  regimented.    There  are  officers  for  every  district, 
whose  province  it  Is  ta  see  that  the  men  be  regularly 
exercised ;  that  their  arms,  ammunition,  and  clothing, 
be  in  good  condition ;  and  that  they  be  kept  in  con- 
stant readiness  to  march.    Once  a-year  they  are  drawn 
out  to  a  general  review.   The  same  attention  is  paid  to 
those  that  belong  to  the  train  of  artillery.     Some  regi- 
ments consist  of  married,  and  some  of  unmarried  men; 
some  of  foot,  others  of  dragoons.      There  is  also  one 
regiment  and  a  troop  of  cuirassiers.    The  latter  consists 
entirely  of  burghers  of  Bern.     Both  the  horsemen  and 
footmen  find  their  horses,  arms,  and  accoutrements. 
Besides  the  aims  and  artillery  in  the  arsenal  at  Bern,  afl 


the  castles,  where  the  country  governors  dr  bailiffs  re-  Bern* 
side,  are  ivell  fui*nished  witli  them.  At  Bern  is  a  con- 
stant guard  or  garrison  of  200  men,  and  a  small  gar- 
rison at  Fort  Arburg.  In  the  same  city  is  also  an  office, 
which  grants  licenses  for  levies  to  foreign  powers,  and 
where  the  recruits  make  their  appearance  and  are  re- 
gistered. The  bailifls  have  the  chief'  direction  of  af- 
fairs in  their  several  districts,  being  generals  of  the  mi- 
litia, and  presiding  in  the  courts  of  justice  ^  but,  in 
civil  causes  above  a  certain  value,  an  appeal  lies  from 
them  to  Bern;  and,  in  capital  cases,  their  sentence  must 
be  confirmed  by  the  great  council  before  it  can  be  exe* 
cuted.  When  any  bailiwick  is  to  be  disposed  of,  as  many 
balls  as  there  are  competitors  are  pat  into  a  bag,  whereof 
one  is  gilt,  and  he  that  draws  that  has  the  bailiwick. 

Mr  Keysler  observes,  that  the  wealthiest  peasants  in 
Switzerland  are  those  of  Bern  ;  it  being  difficult  to 
find  a  village  without  one,  at  least,  who  is  worth  be- 
tween ao,ooo  or  30,000  guilders,  and  sometimes  even 
6o,ooo«     He  says,  tlie  common  people  of  both  sexes 
wear  straw  hats,  and  that  the  women's  petticoats  are 
tied  up  so  near  their  arm-pits,  that  hardly  an  hand^s- 
breadth  is  left  for  their  shape ;  that  the  inns,  not  only 
in  this  canton  but  throughout  Switxerland,  are  in  ge- 
neral very  good  ;  that  the  manners  of  the  people  were 
in  many  respects,  greatly  changed  within  50  years  be- 
fore he  visited  them,  which  was  about  50  years  ago, 
and  consequently  roust  be  much   more  so  now  \   that 
instead  of,  the  plainness  and  honest  simplicity  of  their 
ancestors,   the  love  of  superfluities   and    high    living 
greatly  prevailed  \  that  luxury,  pomo,  and  that  infa- 
toation  for  foreign  productions  which  nad  infected  most 
parts  of  Europe,  had  also  extended  its  contagious  in- 
fluence to  Switzerland,  though  not  to  such  a  degree 
as  in  many  other  countries.      Dr  Burnet  says,'  that 
drinking  is  so  commota,  and  produces  so  many  quarrels 
and  disorders,  that  the  bailiffs  not  only  subsist  by  the 
fines  payable  for  them,  but  often  get  estates,  carrying 
perhaps  20,000  crowns  at  the  end  of  five  years  to  Bern; 
that  their  law  is  short  and  clear,  insomn^fh  that  the 
most  intricate  suit  is  ended  after  two  or  perhaps  three 
hearings,  either  in  the  first  instance  before  the  bailiff, 
or  in  the  second  at  Bern  \  that  the  civility  expressed 
in  this  country  to  women,  at  first  meetingtbero,  is  not 
by  saluting  them,  but  by  shaking  them  by  the  hand, 
and  that  none  but  strangers  take  off  their  hats  to  them. 
Mr  Addison   says,   that   the   peasants   are   generally 
clothed  in  a  coarse  kind  of  canvas,  the  manufacture 
of  the  country,  and  that  their  holiJay-clothes  go  from 
father  to  son  ;  so  that  it  is  not  uncommon  to  see  a  coun- 
tryman in  his  great-grandfitther's  doublet  and  breeches ; 
that  the  belief  of  witchcraft  prevailed  among  them  so 
much,  that  there  were  some  executions  on  that  account 
while  he  was  in  the  country  ;  that  the  question,  or  tor- 
ture, is  used  not  only  in  this  canton  but  all  over  Swit- 
zerland 'y  that  though  the  subjects  of  the  state  are  rici^ 
the  public  is  poor ;  and  thouglr-  they  could   oppose  a 
sudden  invasion,  yet  they  could  not  spare  the  reinforce- 
ments and  recruits  that  would  be  necessary  in  a  long 
war.  A  law  passed  in  1764,  rendering  the  gnremment 
an  aristocracy,  gave  great  offence  to  tbe  people ;  and 
in  consequence  of  this  the  canton  made  a  feeble  defenoi 
when  invaded  by  the  French  in  1798.     A  democratie 
constitution  was  then  set  up,  and  a  part  of  the  canton 
was  separated  from  the  rest,  and  the  tire  new  cantons 
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Bern,  of  Aargau  and  Vaud  created  out  of  it*  The  canton 
again  received  a  small  increase  in  1815 ;  and  at  pre- 
sent contains  387a  square  miles,  and  aiJtOOO  inhabi- 
tants. 

Bern,  a  city  of  Switzerland,  and  capital  of  tbe  can* 
ton  of  that  name,  is  situated  in  E.  Long.  7.  40.  N. 
Lat.  40.  o.    It  is  said  that  tbe  taking  of  a  bear  on  the 
day  on  which  the  foundation  of  this  city  was  laid,  gave 
occasion  to  its  name  ;  hence  it  is  often  in  Latin  called 
Arctopolis^  i.  e.  the  city  of  the  bear,  and  has  a  bear 
for  it&  coat  of  arms.     It  is  almost  surroonded  by  the 
river  Aar.     The  houses  are  mostly  built  of  white  free- 
stone, and   in  the  principal  streets  have  piazzas  or 
arches  under  them,  for  the  conveniency  of  walking  dry 
in  wet  weather.     Most  of  the  streets  are  paved  with 
flints,  and  traversed  by  a  canal  lined  with  freestone, 
which  is  brought  from  a  considerable  distance,  and  is 
verj  useful  iu  carrying  off  the  filth  of  the  city,  extin- 
guishing fires,  and  other  purposes.     The  city  is  large, 
containing  13,340  inhabitants  by  the  last  enumeration  \ 
and  it  has  several  churches,  of  which  one  is  called  the 
Great  Churchy  and  the  first  minister  the  dean^  who  is 
the  .head  of  the  city  clergy.     From  an  inscription  near 
the  great  door  of  this  church,  it»appear8,  that  the  first 
•tone  of  it  was  laid  in  1421.     Over  the  same  door  is 
a  representation  of  the  last  judgment,  in  which  the 
sculptor  hath  placed  the  pope  among  the  damned.     In 
this  city  is  also  a  college  with  eight  professors,  a  larae 
public  library,  and  a  museum ;  a  stately  granary,  in 
which  a  great  quantify  of  corn  is  always  kept  y  a  guild- 
hall \  a  well  stored  arsenal ;  and  several  hospitals.    In 
the  arsenal   is  a  wooden  statue  of  the  famous  Tell, 
which  represents  him  as  taking  aim  at  the  apple  placed 
on  tbe  head  of  his  son.     There  is  also  the  statue  of 
Berchtold  von  Zaiiringen,   the  founder  of  the  city; 
and  two  large  horns  of  buffaloes,  or  wild  bulls,  called 
in  Latin  Urt\  such  as  are  used  in  war  by  the  canton 
of  Uri,   instead  of  tnimpets,  and   taken  from  it   in 
the  year  1712.     Hard   by  also  hang  the   grotesque 
dresses  of  those  who  blew  them.    The  inhabitants  of 
Uri,  who  boast  their  descent  from  the  old  Tao,  bear  a 
buffalo's  head  on  their  risci,  coat  of  arms)  and  the  per- 
son who  blows  the  great  horn  in  time  of  war,  is  called 
the  buli  of  Uri,     In  the  Dominican  church,  a  hole  in 
the  wall  is  always  shown  to  strangers,   by  means  of 
which,  it  having  a  communication  with  the  cell  of  a 
monk  in  an  adjoining  monastery,  the  pious  fraud  of 
making  an  image  of  the  Virgin  appear  to  speak  was 
once  carried  on,  which  for  a  while  answered  the  pur- 
poses of  the  monks  very  well ;  but  they  were  at  last  de- 
tected and  punished.     This  city,  though  larger,  is  not 
so  populous  nor  so  well  built  as  that  of  Zurich.   On  the 
east  side  of  it  is  a  handsome  stone  bridge ;  and  near  the 
great  church  is  a  very  fine  platform  some  hundred  feet 
in  height,  which  makes  a  roost  delightful  walk,  being 
planted  with  limes,  and  commanding  a  charming  pro- 
apect,  particularly  of  the  mountains  of  the  Grisons,  co» 
vered  with  snow  in  the  midst  of  summer.     In  1654  a 
student  of  divinity,  being  on  horseback,  and  in  liquor, 
leaped  over  this  terrace  without  receiving  any  other 
liurt  than  breaking  a  leg,  and  lived  many  years  after  j 
but  tbe  horse  was  killed.   In  the  upper  part  of  the  city 
are  always  kept  a  nnmber  of  bears  in  two  enclosures, 
with  fir  trees  for  them  to  clamber  and  play  upon*     Of 
Ibe  bocgbers  of  Bern,  only  those  are  qualified  for  the 


government  and  magistracy  of  the  city  who  are  the  Ut^ 
descendants  of  such  as  were  made  burghers  before  the  BobII*. 
year  1635*  Other  qualifications  are  also  necessary  ^  ^J^ 
m  particular,  they  most  not  be  under  30  years  of  age, 
and  must  be  enrolled  in  one  of  the  1 2  companies.  To 
obtain  a  country  government,  or  to  hold  any  consider- 
able employment,  the  candidate  must  also  be  married. 
The  great  council,  in  which  tlie  sovereignty  of  the 
canton  is  vested,  consists,  when  full,  of  229 ;  but  is  ge- 
nerally much  short  of  that  number,  80  or  more  o^a 
dying  before  their  places  are  filled  up.  The  lesser 
council  senate,  or,  as  it  is  called,  the  daily  council^  be- 
cause it  meets  every  day,  Sundays  and  holidays  ex- 
cepted, consists  of  27  members,  including  the  two  pras- 
tors  or  adyoyers,  the  four  tribunes  of  the  people,  the 
two  treasurers,  and  the  two  heimlichers,  or  aecrecj- 
men,  so  called,  because  to  them  all  secrets  relating  to 
the  state  are  discovered.  The  members  of  the  great 
and  little  councils  mutually  fill  up  the  vacancies  that 
happen  in  these  two  colleges.  How  the  bailifl^  are 
chosen  we  have  already  taken  notice.  Our  limits  will 
not  permit  us  to  enter  into  any  farther  detail  with  re- 
spect to  the  government :  only  it  is  to  be  observed  ia 
general,  that  all  the  officers  01  any  note  are  chosen  out 
of  the  great  or  little  councils ;  and  that  all  the  bailiffs 
and  castellans  of  the  canton  continue  six  years  in  office. 
The  trade  of  the  city  is  not  very  great  \  hut  was  lees 
before  the  French  refugees  settled  therein :  some,  how- 
ever, doubt  whether  it  has  been  a  gainer  by  them ;  as 
by  their  introd&ction  of  French  modes  and  luxury,  they 
have  helped  to  banish  the  ancient  Helvetic  simplicity 
and  frugality.  The  territoiy  immediately  under  its  ju- 
risdiction is  divided  into  four  governments,  with  which 
the  four  venners,  or  standard-bearers,  are  invested.  It 
declared  for  the  Reformation  in  1528,  after  a  soleflon 
disputation.  Here  the  British  envoy  to  the  cantons 
resides. 

BERV-Machme^  the  name  of  an  engine  for  rooting 
up  trees,  invented  by  Peter  Soromer,  a  native  of  Bern 
in  Switzerland. 

This  machine  is  represented  by  a  figure  on  Plate 
LXXXVIII.  drawn  from  a  model  in  the  machiae 
room  of  the  Society  for  the  Encouragement  of  Arts, 
&c.  It  consists  of  three  principal  parts  \  the  beam, 
the  ram,  and  the  lever.  The  beam  ABC,  (N^  i.)  of 
which  only  one  side  is  seen  in  the  figure,  is  composed 
of  two  stout  planks  of  oak  three  inches  thick  at  least, 
and  separated  by  two  transverse  pieces  of  the  same  wood 
at  A  and  C,  about  three  inches  thick.  These  planks 
are  bored  through  with  corresponding  holes,  as  repre- 
sented in  the  figure,  to  receive  iron  pins,  upon  which 
the  lever  acts  between  the  two  sides  of  the  beam,  and 
which  is  shifted  higher  and  higher  as  the  tree  ii 
raised  or  rather  pushed  out  of  its  place.  Tlie  sides 
are  well  secured  at  the  top  and  bottom  by  strong  iron 
hoops.  The  iron  pins  on  which  tbe  lever  rests  should 
be  an  inch  and  a  quarter,  and  the  holes  through  which 
they  pass  an  inch  and  a  half  in  diameter.  The  po- 
sition of  these  holes  is  sufficiently  indicated  by  the 
figure.  The  foot  of  the  beam,  when  the  machine  is 
in  action,  is  secured  by  stakes  represented  at  G,  dri- 
ven into  the  earth.  The  ram  D,  which  is  made  of 
oak,  elm,  or  some  other  strong  wood,  is  capped  with 
three  strong  iron  spikes,  represented  at  f^  which  take 
Cut  hold  of  the  tree,    Tbii  ram  is  six  or  eight  inches 
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fa.  tqiiare  ;  tnd  a  slit  it  cQt  lengthwise  tbroogh  the  roiddle 
^  of  it,  from  its  lower  end  at  K  to  the  first  ferule  0,  in 
""^  order  to  allow  room  for  the  chain  g  hto  plaj  round  tlie 
toollej  Kf  which  should  be  four  inches  thick,  and  nine 
inches  in  diameter.  This  ram  is  raised  bv  means  of  the 
chain  g  A,  which  should  be  about  ten  feet  long,  with 
links  TOur  ioches  and  three  quarters  in  length,  and  an 
inch  thick.  One  end  of  this  chain  is  fastened  to  the 
top  of  the  beam  at  C,  while  the  other,  after  passing 
through  tlie  lower  part  of  the  ram,  and  over  the  pulley 
K,  terminates  in  a  ring  or  link  represented  N®  3.  the 
two  ears  m  »  of  which  serve  to  keep  it  in  a  true  posi- 
tion between  the  two  planks  of  the  beam.  In  this  ring 
the  hook  P  is  inserted.  The  hook  is  represented  in 
profile,  N®  2.  where  F  is  the  part  that  Ukes  hold  of 
the  ring.  But  it  must  he  observed  that  the  parts  of 
this  machine,  represented  at  N*  2,  3.  are  drawn  on  a 
aoale  twice  as  large  as  the  whole  engine.  The  hook 
F,  N*  2.  should  be  made  of  very  tough  iron,  as  well  as 
the  handle  D,  and  the  arch  £  r.  This  handle  should 
be  two  inches  thick  at «,  where  it  joins  to  the  hook. 
Bad  the  thickness  gradually  lessen  hf  degrees  up  to 
the  arch,  which  need  not  be  more  than  half  an  inch 
thick.  On  each  side  of  the  pin  9,  is  a  semicircular 
notch, «,  Vt  which  rests  alternately  on  the  pins  when 
the  «iachine  is  worked.  The  hole  D,  and  the  arch 
Ec,  serve  to  fix  a  long  lever  of  wood  £F,  N°  i.  by 
means  of  two  iron  pins }  and  by  this  contrivance  the  le« 
ver  is  either  raised  or  depressed  at  pleasure,  in  order  to 
r^der  the  working  of  the  machine  easy  in  whatever 
part  of  the  beam  the  lever  may  be  placed  :  for  with* 
out  this  contrivance  the  extremity  of  the  lever  £F, 
would,  when  the  handle  is  near  the  top  of  the  beam, 
be -much  higher  than  men  standing  upon  the  ground 
could  reach.  It  must  however  be  remembered,  that 
the  lever  is  often  shortened  by  this  contrivance,  and  con- 
sequently its  power  lessened. 

The  machine  is  worked  in  the  following  manner ;  It 
is  placed  against  a  tree,  in  the  manner  represented  in 
the  figure,  so  that  the  iron  spikes  tX/  may  have  hold 
of  the  tree,  and  Ihe  end  of  the  beam  A  be  supported 
by  stakes  represented  at  G.  The  iron  handle,  N^  2. 
is  placed  in  the  opening  between  the  two  planks  of  the 
beam,  and  the  wooden  lever  fixed  to  it  by  means  of 
the  iron  pins  already  mentioned.  The  hook  F  takes 
hold  of  the  chain,  and  one  of  the  iron  pins  is  thrust 
into  the  outer  row  of  holes,  by  which  means  the  outer 
notch  X  will  rest  on  the  pin,  which  will  he  now  the 
centre  of  motion ;  and  the  end  of  the  lever  £,  N*  i . 
being  pressed  downwards,  the  other  notch  y,  N'  2. 
will  be  raised,  and  at  the  same  time  the  chain,  and  con- 
sequently the  ram.  The  other  iron  pin  is  now  to  be 
thrust  into  the  hole  in  the  inner  row,  next  above  that 
which  was  before  the  centre  of  motion,  and  the  end  of 
the  lever  £  elevated  or  pushed  upwards,  the  latter  pin 
00  which  the  notch  y  rests  now  becoming  the  centre  of 
motion.  By  this  alternate  motion  of  the  lever,  and 
shifting  the  pins,  the  chain  is  drawn  upwards  over  the 
pulley  K,  and  consequently  the  whole  force  of  the  engine 
exerted  agrainst  the  tree.  There  is  a  small  wheel  at  L, 
in  order  to  lessen  the  fiiction  of  that  part  of  the  machine 
From  this  account  the  reader  wiH  very  easily  perceive 
that  the  machine  is  nothing  more  than  a  single  pulley 
compounded  with  a  lever  of  the  first  and  second  order. 
it  most  boifevcr  be  i«membered|  that  at  the  push  of 
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the  engine  is  given  in  an  oblique  direction,  it  will  exert  Bcra-Ma- 
a  greater  or  lesser  force  against  the  borixontal  roots  of     chine 
the  tree  in  proportion  to  the  angle  formed  by  the  nu-         I 
chine  with  the  plane  of  the  horizon  •,  and  that  the  angle  !     "*     '. 
of  45^  is  the  maximum,  or  that  when  the  machine  will 
exert  its  greatest  force  against  the  horizontal  roots  of 
the  tree. 

B£RNACL£,  a  species  of  goose.  See  Anas,  Or- 
KITHOLOGT  Index. 

B£RNARD,  St,  the  first  abbot  of  Clairvaux,  was 
bom  in  the  year  1091,  in  the  village  of  Fountaine,  in 
Burgundy.  He  acquired  so  great  a  reputation  by  bis 
Beal  and  abilities,  that  all  the  affair?  of  the  church  ap- 
peared to  rest  upon  his  shonlders,  and  kings  and  princes- 
seenoed  to  have  chosen  him  for  a  general  arbitrator  of 
their  differences.  It  was  owing  to  him  that  Innocent  II. 
was  acknowledged  sovereign  pontiff,  and  after  the  death 
of  Peter  Louis  anti-pope,  that  Victor,  who  had  been 
named  svccessor^  made  a  voluntary  abdication  of  his  dig- 
nity. He  convicted  Abelard  at  the  council  of  Sens,  in. 
the  year  1 140.  He  opposed  the  monk  Raoul  ^  be  per- 
secuted the  followers  of  Amaud  de  Bresse  *,  and,  in 
1 148,  he  got  Gilbert  de  la  Porvic6,  bishop  of  Poitirr!(, 
and  £onde  l*£toile,  to  be  condemned  in  the  council  of 
Rheims.  By  such  zealous  behaviour  he  verified  (says- 
Mr  Bayle)  the  interpretation  of  his  mother^s  dream» 
She  dreamed,  when  she  was  with  child  of  him,  that  she 
should  bring  forth  a  white  dog,  whose  barking  should  be 
very  loud.  Being  aston  ished  at  this  dream,  she  consult- 
ed a  monk,  who  said  to  her,  **  Be  of  good  courage  ^ 
yon  shall  have  n  son  who  shall  guard  the  house  of  God,, 
and  bark  loudly  against  the  enemies  of  the  faith.**  But 
St  Bernard  went  even  beyond  the  prediction,  for  be 
barked  sometimes  against  chimerical  enemies :  he  was 
more  happy  in  exterminating  the  heterodox,  than  in 
ruining  the  infidels ;  and  yet  he  attacked  these  lavt,  not 
only  with  the  ordinary  arms  of  his  eloquence,  but  also 
with  the  extraordinary  arms  of  prophecy.  He  preached 
up  the  crusade  under  Louis  the  Younger,  and  by  this 
means  he  enlarged  the  troops  of  the  crusaders  beyond 
expression  :  but  all  the  fine  hopes  with  which  he  flatter- 
ed the  people  were  disappointed  by  the  event;,  and* 
when  complaint  was  made  that  he  had  brought  an  infi- 
nite nnraber  of  Christians  to  slaughter  without  going  out 
of  his  own  country,  he  cleared  himself  by  paying  that 
the  sins  of  the  croises  had  hindered  the  effect  of  his  pro- 
phecies. In  short,  he  is  said  to  have  founded  1 60  mo-^ 
nasteries,  and  to  have  wrought  a  great  number  of  mi ra«^ 
eles.  He  died  on  the-  20th  of  August  1153,  at  63 
years  of  age.  The  best  edition  of  his  works  is  that  oC 
1690,  by  Father  Mabillon. 

Bkr^tarb,  Dr  Edward^  a^  learned  astronomer,  lin-. 
guist,  and  critic,  was  bom  at  Perry  St  Riul,  on  the 
2d  of  May,  1638,  and  educated  at  Merchant-Taj- 
lor*s  school,  and  St  John^s  college,  Oxford.  Dnringi 
his  stay  at  school,  he  had  laid  in  an  uncommon  fund  of 
classical  learning  y  so  that,  on  his  going  to  the  univer- 
sity, he  was  a  great  master  of  all  the  elegancies  of  the 
Greek  and  Latin  tongues,  and  not  unacquainted  with^ 
the  Hebrew.  On  his  settling  in  the  university,  he  ap« 
plied  himself  with  great  diligence  to  history,  philology,, 
and  philosophy  ;  and  made  himself  roaster  of  the  He- 
brew, Syriac,  Arabic,  and  Coptic  languages,  and  tht'O^ 
applied  himself  to  the  study  of  the  mathematics  under 
the.  fampna  Dr  WalUs.     OA^iDg  successively  taken  the 
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Btimaid.  degreefl  of  bachelor  and  master  of  arU»  and '  afterwardt 
that  of  bachelor  of  divinity  in  1668,  bo  went  to  Ley 
den  to  consult  8evei*a]  oriental  maDOScripts  left  to  that 
universitj  by  Joseph  Scaltger  and  Levinoa  Warneros. 
At  his  return  to  Oxford,  ho  collated  and  examined  the 
most  valuable  manuscripts  in  the  Bodleian  library  y 
which  induced  those  who  published  any  ancient  ao« 
ibors,  to  apply  to  him  for  his  observations  or  emenda* 
tlons  from  the  manuscripts  at  Oxford  j  which  he  rea* 
dily  imparted,  grudging  neither  time  nor  pains  to  serve 
the  learned  \  and  by  this, means  he  became  engaged  in 
a  very  extensive  correspondence  with  the  learned  of 
most  countries.  In  the  year  i'669,  the  famous  Ckri» 
stopher  Wren,  Savilian  professor  of  astronomy  at  Ox- 
ford, having  been  appointed  surveyor -general  of  his  ma- 
jestj^H  works,  and  being  much  dietained  at  London  by 
this  employnif nt,  he  obtained  leave  to  name  a  deputy 
at  Oxford,  and  pitched  upon  Mr  Bernard,  which  en- 
gaged the  latter  in  a  more  particular  application  to  the 
atudy  of  astronomy.  In  1676,  he  was  seat  by  the  earl 
of  Arlington  to  France,  in  order  to  be  tutor  to  the 
^ukes  of  Grafton  and  Northumberland,  tons  to  King 
Charles  IT.  by  the  duchess  of  Cleveland,  who  then 
lived  with  tbeir  mother  at  Paru  :  but  the  simplicity  of 
his  manners  not  suiting  the  gaiety  of  the  duchess's  fa- 
mily, he  returned  about  a  year  after  to  Oxford,  and 
pursaed  his  studies-}  in  which  he  made  great  proficien- 
cy, as  his  many  learned  astronomical  and  critical  worka 
ahow.  He  composed  tablet  of  the  longitudes,  lati- 
tudes, right  ascensions,  &c  of  the  fixed  stars ;  Obser* 
vations  in  Latin  on  the  Obliquity  of  the  Ecliptic ;  and 
other  pieces  inserted  in  the  Pfailosopbical  Transactions. 
He  also  wrote,  i.  A  Treatise  of  the  ancient  Weights 
and  Measures.  2.  CAronalogia  Samaniana  Synopng^  in 
two  tables.  3.  Testimonies  of  the  Ancients  concern* 
ing  the  Greek  Version  of  the  Old  Testament  by  the 
Seventy  \  and  several  other  learned  works.  He  was  a 
person  of  gteat  piety*  vtrlue,  and  humanity,  and  died  on 
the  1 2th  of  January,  1696,  in  the  59th  year  of  his  age, 
leaving  behind  him  a*great  number  of  learned  and  va- 
luable mannsoripta. 

Bernard,  Jame$^  professor  of  philosophy  and  ma- 
thematics, and  minister  of  the  Walloon  ehureii  at  Ley- 
den,  was  born  September  i.  1658,  at  Kions  in  Dan- 
phin6.  Having  studied  at  Geneva,  be  returned  to 
France  in  1679,  ^^^  ^^  chosen  minister  of  Venterol, 
a  village  in  Dauphin^.  Some  time  after,  he  was  re- 
moved to  the  church  of  Vinsohres  in  the  same  province. 
Bat  the  porsecution  raised  against  the  Protestants  in 
France  having  obliged  him  to  leave  his  native  country, 
he  retired  to  Holland,  where  be  fvas  received  with 
great  civility,  and  was  appointed  one  of  the  pension- 
ary ministers  of  Ganda.  In  July  1688,  he  began  a 
political  publication  entitled  Huiowe  abreg^  dt  rJSu* 
rope^  &c.  which  he  continued  monthly  till  December 
1688,  and  makes  five  volumes  in  i2mo.  In  1693,  he 
began  his  Lettres  Hutoriques^  containing  an  account 
ef  the  moat  important  transactions  in  Europe,  with 
necessary  reflections.  He  carried  on  this  work,  which 
waa  also  published  monthly,  till  the  end  of  the  year 
1698.  It  was  afterwards  continued  by  other  hands, 
and  consists  of  a  great  many  volumes.  Mr  Le  Clerc 
having  left  off  his  BibUothequt  Univcrselk^  in  1691, 
Mr  Bernard  wrote  the  greatest  part  of  the  20th  vo- 
lumei  and  by  himself  carried  on  the  five  following  to 
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the  year  1693.  In  1698,  he  eoUected  and  pnUished 
Acte9  ei  NegoewHons  de  la  paim  de  Ryswie^  in  fear  ve» 
lames  i2mo.  In  1699  he  began  the  .Nbsftw/ter  d!?  iis 
republique  de  4etire9f  which  continued  till  December 
1710.  Mr  Bernard  having  acquired  great  reputattoa 
by  his  works,  as  well  as  by  his  sermons  at  Gaoda  and 
the  Hague,  the  congregration  of  the  Walloon  chnrch 
at  Leyden  became  extremely  desirous  to  have  hin  §m 
one  of  tbeir  ministers ;  and  a « vacancy  happening  in 
X705,  he  was  unanimously  choaen*  About  the  saaM 
time,  Mr  de  Voider  professor  of  philosopfay  and  nutbt» 
matica  at  Leyden  having  reaigned,  Mr  Bernard  was 
appointed  his  suooessor ;  and  the  univeraity  praaeated 
him  with  the  degrees  of  doctor  of  philost^hy  and  ma* 
ster  of  arts.  His  public  and  private  leotorea  took  ep  a 
great  part  of  his  time  >  yet  he  did  not  neglect  his  paslo« 
ral  function,  but  composed  bis  sermona  with  great  care : 
he  wrote  also  two  excellent  treatises,  one  on  a  late  re- 
pentance, the  other  on* the  exoellency  of  religion*  la 
X  716,  he  published  a  supplement  to  Morri^'a  dictionary 
in  two  Toiumes  fiilio*  The  same  year  he  reaonsed  bii 
Nouvelleg  de  ia  repubUque  dee  letiree;  which  he  conti* 
nued  till  his  death,  which  happened  the  27tk  of  April, 
1718,  in  the  60th  year  of  his  age. 

Bernard,  Si^  the  Great  \  a  mountain  in  Savoy  and 
Switzerland,  between  Valais  and  the  valley  of  Aoost, 
at  the  source  of  the  rivers  Drance  and  Doria.  Tbe 
top  is  alvrays  covered  with  snow  ^  and  there  is  a  great 
monastery  seated  thereon,  where  the  nKmks  always 
entertain  travellers  without  distinction  of  religion  for 
three  days. 

BERNARDINE,  St,  was  bom  al  Uaaaa  in  Tos^ 
cany,  in  1380.  In  1404  he  entered  into  a  Franciscan 
monastery  near  Sienna^  where  he  became  an  eminent 
preacher }  and  was  afterward  sent  to  Jerusalem,  u 
commissary  of  the  Holy  Land.  On  his  return  to  Italy, 
he  visited  several  cities,  where  he  preached  with  such  a^ 
plaose,  that  the  cities  of  Ferrara,  Sienna,  and  Urbino, 
desired  Pope  Eogeoius  IV.  to  appoint  him  their  bishop : 
hut  Bemardine  refused  the  honour,  accepting  only  the 
office  of  >icar-general  of  the  friars  of  the  observance  for 
all  Italy.  He- repaired  and  founded  above  300  moaa- 
ateries  in  that  country  \  died  in  1444  $  waa  canonized 
in  1450  by  Pope  Nicholas  \  and  his  worka  were  pub- 
lished at  Venice  in  15919  in  4  Tola.  4to. 

BERNARDINES,  an  order  of  monks,  founded  by 
Bobert  abbot  of  Moleme,  and  reformed  by  St  Bernard. 
They  wear  a  white  robe,  with  a  black  scapolary  \  and 
when  they  officiate  they  are  elothed  with  a  large  gown, 
which  is  all  white,  and  hath  great  sleeves,  with  a  hood 
of  the  same  colour.— >The  Bemardinea  differ  very  little 
from  the  Cistercians.  They  had  their  origin  toward  the 
beginning  of  tbe  X2th  century. 

BERNAY,  a  town  of  Upper  Normandy  in  Fraace, 
seated  on  the  river  Carantone,  in  £•  Long.  o.  5a  N. 
Lat  49.  6. 

BERNBUBG,  a  tonb  of  Germany,  in  th^  cir- 
cle of  Upper  Saxony,  and  principality  of  Anhalt, 
where  a  biranch  of  the  house  of  Anhalt  resides.  It 
is  seated  on  the  river  Sara,  in  £.  Long.  xa.  30.  N.  Lat. 
51.  $$. 

BERNERA,  one  of  the  Western  Islea  of  Seotluid, 
lying  about  two  leagues  to  the  southward  of  Harries. 
It  is  about  five  miles  in  circumference ;  the  aoil  is  sandy, 
but  when  manaed  with  the  alga  marinay  eztreniBly 
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fertHey  prodating  an  tncreast  of  tkirty-fold  of  barley  ; 
nay,  one  grain  baa  been  known  to  produce  14  eara  when 
tbe  seaaoft  was  rtaaarkably  favourable*  The  iaee  of  the 
ialanci  ia  extremely  agreeably  in  tammer^  eicbtbiting  a 
yleasing  variety  of  oetti  fielda  and  clover  pastsrBB.  Here 
is  a  fireab-water  lake  called  Lochbruis^  divenifi^  with 
anall  islands,  and  abomvding  with  eels,  which  the  iia> 
lives  by  the  hel|»  of  lights  catch  in  the  night-time,  as 
tbey  fall  down  a  rivulet  towards  the  aea  ia  heaps  twiated 
iagecher*.  There  are  two  chapels  in  this  island  dedica- 
tad  to  8t  Aaaph  and  St  Columbus  j  and  near  the  formes 
IS  a  stone  stamting  about  eight  feet  above  the  ground* 
At  the  east  end  of  this  island  there  is  a  strange  reci« 
froeation  of  the  flux  and  reflux  of  the  sea,  and  another 
so  less  remarkable  upon  the  west  side  of  the  Long  island* 
The  tides  from  the  south-west  run  along  northward  \  so 
that  during  tbe  ordinary  course  of  the  tides  the  ftsod 
tans  east  in  the  frith  where  Bemera  lies,  and  the  ebb 
funs  west :  thus  the  sea  ebbs  and  flows  regularly  for 
four  days  before,  and  as  long  after,  the  full  and  change 
of  the  moon  j  the  spring  tides  generally  risittg  14  feel 
]ierpendicular,  and  the  others  proportionably  :  bat  for 
fear  days  before,  and  as  many  after,  the  quarter  moons, 
lliere  is  a  singular  variation  \  at  that  time  a  southerly 
moen  making  high  water,  the  course* of  the  tide  being 
eastward,  it  begins  to  flow  at  half  an  hour  after  nine  ia 
ihe  morning,  and  oontinnes  to  flow  till  half  an  boor  af« 
ter  three  in  the  afternoon,  when  it  is  high  water  \  but 
when  it  begins  to  ebb,  the  current  stiH  runs  eastward, 
wntil  it  is  low  watery  so  that  the  tide  runs  eastward  12 
liours  together,  that  is,  from  half  past  nine  in  the  morn- 
ing till  half  past  nine  at  night  \  yet,  when  the  night* 
lide  begins  to  flow,  the  current  turns  and  rans  westward 
^1  night  for  1 2  hours,  during  both  flood  and  ebb :  thus 
Ihe  reciprocations  continue,  one  flood  and  ebb  running 
eastward  and  another  westward,  till  within  four  days 
of  the  full. and  change  of  the  moon  ;  then  they  resume 
their  ordinary  eoane,  running  east  during  the  six  hours 
ef  flood,  and  west  daring  the  six  hours  of  ebb.  There 
is  another  phenomenon  in  these  tides  no  less  remark* 
able  than  that  just  now  mentioned.  Between  the  vernal 
and  autumnal  equinox,  that  is,  during  one  half  of  the 
^ear,  the  tides  about  the  quarter  moons  run  all  day  east- 
ward and  all  night  westward ;  and  during  the  other  six 
months  their  course  is  reversed,  being  westward  in  the 
day  and  eastward  in  the  night. 

fiERNICLA,  the  trivial  name  of  a  species  of  goose. 
See  Anas,  Ornitholoot  Index, 

BERNICLE,  a  species  of  iepas,-  See  Lspas,  Cok* 
CHOLOGT  IndeM, 

BERN I£R,*  Nicholas,  an  eminent  musician  anil 
composer,  was  born  at  Mante  on  the  Seine,  in  the  year 
1664.  By  his  merit  in  his  profession  he  attained  to  be 
conductor  of  the  music  in  tlie  chapel  of  St  Stephen, 
anj  afterwards  in  that  of  tlie  king.  The  regent  duke 
ef  Orleans  admired  hi«  works,  and  patronised  their  au- 
thor. This  prince  having  given  him  a  motet  of  his 
own  composition  to  examine,  and  being  impatient  for 
his  observations  thereon,  went  to  the  house  of  Bemier, 
and  entering  hie  study,  found  the  abb6  de  la  Croix 
there  criticising  his  piece,  while  the  musician  himself 
was  in  another  room  carousing  and  sinking  with  a  com- 
pany of  his  friends.  The  duke  broke  in  upon  and  in- 
terrupted their  mirth,  with  a  reprimand  of  Bemier  for 
his  inattention  to  tbe  task  assigned  blm.    This  musiciatt 


died  at  Paris  in  X734»    His  five  books  of  Cantatas  and    jBermer 

Songs  for  one  and  two  voices,  the  words  of  which  were        R 

written  by  Rousseau  and  Fuselier,  have  procured  him  Benioylli. 

great  repotatioa.     There  are  besides  of  his  composition        ' 

JLes  Nuits  de  Sceanx,  and  many  motets^  which  are  still 

in  great  esteem. 

.    Berkiea,  FtOMcis^  somamed  tbe  Mogul^  on  account 

of  his  travels  and  rendence  in  that  conntiy,  was  bom 

at  Angers  in  France  $  and  afker  be  bad  taken  his  de» 

me  of  doctor  of  physic  at  Monfpelier,  left  his  country 

in  1654,  went  to-Egypl,  to  the  Holy  Land,  and  to  the 

kingdom  of  the  Mogal,  where  he  was  physiciaa  to  that 

t»onarch,atlended  him  in  his  journeys,  and  stayed  there 

12  years.     Upon  his  return  to  France,  he  published 

the  history  of  the  coontries  he  had  visited  \  and  spent 

the  remainder  of  hss  life  in  composing  various  other 

works,  particularly  an  Abridgment  of  the  philosophy  of 

Gassendus  in  8  vols  i2mo«     His  first  work  is  esteemed 

to  he  the  bestaocoiuit  we  have  of  the  countries  whieb 

are  the  subject  of  it. 

BERNINI,  JoHK  Laurence,  commonly  called  Cd» 
fxdier  Bermn^  a  Neapolitan,  famous  for  his  skill  in 
painting,  sculpture,  architecture,  and  mechanics.  He 
first  began  to  be  known  under  the  pontificate  of  Paul  V. . 
Rome  is  indebted  to  this  artist  for  some  of  its  greatest 
oraaments-^  and  there  are  ia  the  church  of  St  Peter  no- 
less  than  15  different  works  of  hie  hand.  He  died  at 
Rome  in  i68o. 

BERNO,  abbot  of  Richenoo,  in  the  diocese  of  Con- 
stance, who  flourished  about  the  year  J  008,  is  celebra- 
ted as  a  poet,  rhetor,  musician,  philosopher,  and  divine* 
He  was  the  author  of  leveral  treatises  on  music,  parti* 
calarly  of  one  De  Instrumentis  Musicalibwy  beginning 
with  the  words  Muskam  ntm  esse  coniem  I  which  he  de- 
dicated to  Arrabon,  archbishop  of  Mentis  He  also 
Wrote  De  Mefunrm  Momchordi.  But  the  itoost  celebra- 
ted of  his  works  is  a  treatise  De  Afystca  seu  Tonis^ 
which  he  wrote  and  dedicated  to  Pelegrines  archbishop 
of  Cologne,  beginning  Fero  mttndi  isti  tuivena  et  pere^ 
grmc  This  latter  tract  is  part  of^  the  Baliol  manu- 
script, and  fellowa  the  Enchiridion  of  Odo  :  it  contains 
a  summary  of  the  doctrines  delivered  by  Boetios,  an 
explanation  of  the  ecclesiastical  tones,  intermixed  with 
frequent  exhortations  to  piety,  and  the  applicatioD  of 
music  to  religious  purposes.  He  was  highly  favoured 
by  the  emperor  Henry  11.  for  his  great  Icfarning  and  - 
piety  y  and  succeeded  so  well  in  his  endeavours  to  pro- 
mote learning,  that  his  abbey  of  Rtphenou  was  as  fa- 
mous in  his  time  as  those  of  St  Gal  and  Cluni,  then 
the  most  celebrated  in  France.  He  died  in  1048;. 
and  was  interred  in  the  church  of  his  monastery^ 
which  but  a  short  time  before  he' had  dedicated  to  St 
Mark. 

BERNOULLI,  James,  a  celebrated  mathemati- 
cian, bom  at  Basil  the  27th  of  December  1654.  Ha- 
ving taken  his  degrees  in  the  university  of  Basil,  he 
applied  himself  to  divinity,  not  so  much  from  inclina- 
tion as  complaisance  to  his  father^  He  gave  very  early 
proofs  of  his  genius  for  mathematics,  and  soon  became 
a  geometrician,  without  any  assistance  from  masters, 
and  at  first  almost  without  books:  for  he  was  not^ al- 
lowed to  have  any  books  of  this  kind  \  and  if  one  fell 
by  chance  into  his  hands,  he  was  obliged  to  tonceal  it,  . 
that  he  might  not  incur  the  reprimands  of  his  father, 
who  designed  him  for  other  sludieSt  This  severity  made 

him 
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BwbmUL  bio  choose  for  his  device,  Phseton  ciriviog  the  chariot 
of  the  8an»  with  these  words,  Invito  poire  udera  trr«o^. 
*f  I  traverse  the  stars  sgainst  any  fatlier^s  iricliDation  i*^ 
This  bad  a  particular  reference  to  astrooomy,  the  part 
of  mathematics  to  which  he  at  firsi  applied  himself. 
£ijt  the  precautions  of  his  father  did  not  avail,  for  he 
pursued  his  favourite  atndy  with  great  applicattoot    la 
1676  he  began  bis  travels.     Whan  ha  was  at  Geneva^ 
he  feU  upon  a  method  to  teach  a  young  girl  to  write^ 
though  she  had  lost  her  sight  when  she  was  but  two 
months  old.   At  Boardeaux  he  composed  nniversal  goo- 
nionic  tables,  but  they  tvere  never  published*     He  re* 
turned  from  France  to  his  own  country  in  i6Bo«   About 
this  time  there  appeared  a  comet,  the  return  of  which 
he  Ibretold  ;  aad  wh>te  a  small  treatise  upon  it,  which 
be  afterwards  translated  into  Latin.    He  went  soon  af- 
ter to  Hollandi  where  he  applied  himself  to  the  study 
of  the  new  philosophy*     After  having  visited  Flanders 
aad  Brabsnt,  be  went  to  Calais,  and  passed  over  from 
thence  to  England.     At  London  he  contracted  an  ao- 
qoainUnoe  with  all  the  most  eminent  men  in  the  several 
sciences  \  and  had  the  honour  of  being  frequently  pre- 
sent at  the  philosophical  societies  held  at  the  house  of 
the  famous  Mr  Bojle.     He  returned  to   his   native 
country  in  1682  ^  and  be  exhibited  at  Basil  a  course  of 
experiments  in  natural  philosophy  and  mechanics,  wliich 
consisted  of  a  Variety  of  new  discoveries.    In  1683,  he 
published  bis  essay  of  a  new  system  of  comets )  aad  the 
•year  following,  his  dissertation  on  the  weight  of  air. 
.Mr  Leibnitz,  about  this  time,  having  published  in  the 
Acta  Eruditorum  at  Leipsic  some  essay  of  his  new  Cal» 
cuius  differentuilis^  or  infinimens  petits^  hat  cofciccaled 
the  art  and  method  of  it  \  Mr  Biernoalli,  and  one  of 
his  brothers,  discovered,  bj  the  little  which  they  saw, 
the  beauty  and  extent  of  it :  they  endeavoured  to  un- 
ravel the  secret  \  which  they  did  with  such  success,  that 
Mr  Leibnitz  declared,  that  the  invention  belonged  to 
them  as  much  as  to  himself.     In  1687,  the  professor^ 
ship  of  mathematics  at  Basil  being  vacant,  Mr  Bernoul- 
li was  appointed  his  successor.     He  discharged  this 
trust  with  universal  applause )  and  bis  reputation  drew 
a  great  number  of  foreignen  from  all  parts  to  bear  his 
lectures*    He  bad  an  admirable  talent  in  teaching,  and 
adapting  himself  to  the  different  genius  and  capacity 
of  his  stholars.   In  1699,  he  was  admitted  into  the  aca- 
demy  of  sciences  at  Paris  as.  a  foreign  member,  and  in 
1701  -the  same  honour  was  conferred  upon  him  by  the 
academy  of  Berlin.     He  wrote  several  pieces  in  the 
Acta  Eruditorum  of  Leipsic,  the  JoumAi  dts  Sfavans^ 
and  the  Histoire  de  t*  Academic  ^ci  Sciences*  His  assi* 
duous  application  to  these  studies  brought  upon  him  the 
gout,  and  by  degrees,  a  slow  fever,  of  which  he  died  the 
1 6th  of  August  1705,  in  the  jStb  year  of  bis  age- 
Archimedes  having  found  out  the  proportion  oT  a  sphere 
to  a  cylinder  circumscribed  about  it,  ordered  it  to  be 
engraven  upon  his  monument.    In  imitation  of  him  Mr 
Bernoulli  appointed,  that  a  spiral  logarithmical  curve 
should  be  inscribed  upon  bis  tomb,  with  these  words, 
Eadem  mmtatn  resurgo;  in  allusion  to  the  hopes  of  the 
resurrection,  which  are  represented  in  some  measure  by 
the  properties  of  the  curve  which  he  had  the  honour  of 
discovering. 

Bernoulli,  Daniel^  a  celebrated  physician  and  phi* 
losopher,  was  born  at  Groningen,  February  9.  1700. 
He  was  intended  by  his  parents  for  trade,  but  his 
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H^nioa  led  biiii  to  di&ivDt  pnraoits.  He  passed  oomc  f^^ 
time  in  Italy,  and  at  24  refused  to  be  presideat  of  aa|  Bom. 
academy  meant  to  have  been  eslahlisbed  at  Genoa.  He  ^ 
spent  several  years  at  St  Peteraburgwith-great  credit  3 
and  in  1733  ratnmed  to  Basil,  where  ha  saccessively 
filled  the  oliair  of  phytic,  natbral  and  specolative  philo* 
sophy.  In  his  first  work,  Enereitathnes  Maikematiue^ 
he  took  the  only  title  he  then  had,  vix.  **  Bon  af  John 
Bemonlli,''  and  would  never  soffer  any  other  to  be  ad- 
ded to  it»  This  work  appeared  in  Italy  with  the  great 
inquisitor's  privilege  added  to  it,  and  it  daseed  Ber« 
Donlli  in  the  rank  of  inventors.  He  gained  or  divided 
nine  prizes,  which  were  contended  for  by  the  osoat  ii« 
lustrious  mathematieiatts  in  Europe,  from  the  academy 
of  sciences.  The  only  man  who  has  bad  succees  of  the 
same  kind  is  Euler,  his  countryman,  disdple,  rival,  and 
friend.  His  first  prize  he  gained  at  24  yeara  of  age^ 
In  1734  he  divided  one  with  his  iather:  but  this  hurl 
the  family  onion :  for  the  father  construed  the  contest- 
itself  into  a  iniat  of  respect ;  and  the  son  did  not  suffi- 
ciently conceal  that  ho  thought  (what  was  really  the 
ease)  his  own  piece  better  than  his  fisther*8.  Besides 
this,  he  declared  for  Newton,  against  whom  his  father 
had  contended  all  his  life.  In  1 740,  Mr  Bernoolli 
divided  the  prize  |«  On  the  Tides  of  the  Sea""  with 
Euler  aad  Maclaurin*  The  acfidemy  at  the  same  time 
crowned  a  fourth  piecei  whose  only  merit  was  that  of 
being  Cartesian  \  but  this  was  the  last  pnblic  act  of  ado-i 
ration  paid  hj  it  to  the  ttnthority  of  the  author  of  the 
Vortices,  which  it  had  obeyed  perhaps  too  long.  In 
4  748,  Mr  Daniel  Bernoulli  succeeded  his  father  in  the, 
academy  of  sciences,  and  was  himself  succeeded  bj  hb 
brother  John  ^  this  place,  since  its  fint  erection,  i.  e. 
84  years,  never  having  been  without  a  Bernoulli  to  fill 
it.  He  was  extremely  respected  at  Basil ;  and  to  bow 
to  Daniel  Bernoolli,  when  they  met  him  in  the  streets, 
was  one  of  the  first  lessons  which  every  father  gave 
his  child.  Ho  used  to  tell  two  little  adventureS| 
which  he  said  had  given  hion  more  pleasure  than  all 
the  other  honours  he  had  received.  He  was  travelling 
With  a  learned  stranger,  who,  being  pleased  with  hii 
converaation,  asked  his  name:  **  1  am  Daniel  Ber- 
noulli,** answered  he  With  great  modesty  ;  *' And  I,** 
said  the  straneer  (who  thought  he  meant  to  laugh  at 
him),  **  I  am  Isaac  Newton»**  Another  time  be  wu 
giving  a  diiiner  to  the  fismous  Koenig  the  mathema- 
tician, who  boasted,  with  a  sufficient  degree  of  self- 
complacency,  of  a  difficult  problem  he  bad  resolved  with 
much  trouble.  Bernonlli  went  on  doing  the  honours  of 
his  table ;  and,  when  they  went  to  drink  coflRee,  pre- 
sented hiiir  with  a  solution  of  the  problem  moie  elegsnt 
than  his  own.     He  died  in  March  1782. 

BEROEA,  in  Ancient  Qeogrctphf^  a  noble  city  sf 
Macedonia,  to  the  soOtb  of  Edessa,  or  iEgse,  and  souths 
east  of  Cyrtus.  This  people  are  commended  in  Scrip- 
ture for  their  reception  of  the  Gospel  on  a  fair  and  iin<* 
partial  examination,— ^-Another  Bercea^  of  Syria  (Ste- 
phanos) }  called  also  Beroe^  and  by  the  inhabitants  Bt* 
ro^Ni.  It  was  the  standing  tradition  for  some  ages,  that 
it  is  the  modern  Aleppo ;  called  Chalep  in  Nicetas,  Ni« 
cephoros,  and  Zonaras^  from  which  it  is  supposed  the 
present  appellation  Aleppo  is  derived  %  distant  90  miles 
from  the  Levant  sea  and  the  port  of  Scanderoon,  and 
about  xoo  miles  west  of  the  Euphrates.  £.  Long.  jiSt 
O.  N.  Lat.  j6.  30. 

BEBOdti 
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SEROOTi  or  Bairoct,  a  town  of  Phoenicia, 
proTiace  of  Syria,  in  Turkey  in  Asia.  It  is  the  ancient 
Berytas  j  bat  there  are  now  no  remains  of  its  former 
beauty,  except  its  sitoation.  It  stands  in  a  plain,  which 
from  the  foot  bf  Lebanon  runs  out  into  the  sea,  nar- 
rowing to  a  point,  about  two  leagnes  from  the  ordi- 
nary hne  of  the  shore,  and  on  the  north  side  forms  a 
pretty  long  road,  which  receives  the  river  of  Nahr-el- 
Salih,  called  also  Nahr^Bavrnti*  This  river  has  snch 
frequent  floods  in  winter,  as  to  have  occasioned  the 
building  of  a  considerable  bridge  )  but  it  is  in  so  mid- 
ous  a  state  as  to  be  iropassAbleft  The  bottom  of  the 
road  is  rock,  which  chafes  the  cables,  and  renders  it 
tery  insecure.  From  hence,  as  wo  proceed  Westward 
towards  the  point,  we  reach,  after  fto  hour's  loumeyi 
the  town  of  Beroot.  This  belonged  to  the  l>roieS| 
till  lately  that  it  was  takeh  from  them,  and  a  TuriLish 
garrison  placed  in  lU  Still  however  it  continues  to  be 
the  emporium  of  the  Maronittfs  and  the  Dmzes, 
whence  they  export  their  cottons  and  silks,  almost  all  of 
which  are  destined  for  Cairo.  In  return,  they  receive 
tobacco,  coffee,  and  specie,  which  they  exchange 
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again  for  the  com  of  the  Bekaa  and  the  Hauran*   This 
commerce  maintains  near  60O0  or  8000  persons.     The 
dialect  of  the  inhabitants  is  justly  censumd  as  the  moot 
cormpt  of  any  in  the  country :  it  unites  in  itself  the  i  a 
faults  enumemted  by  the  Arabian  gnmmarians.«i— The 
port  of  Bemot,  formed  like  all  the  others  on  the  coast 
by  a  pier,  is  like  tliem  choked  up  with  sand  and  ruinst 
The  town  is  surroundi^  by  a  wall,  the  soft  aod  sandy 
stone  of  which  may  be  pierced  bv  a  cannon  ball  with- 
out breaking  or  cmrobling;   which  was  unfavourable 
to  the  Russians  in  their  attack:  but  in  other  respects, 
this  wall,  and  its  old  towers,  are  defenceless.     Two 
inconveniences  will  prevent  Beroot  from  ever  becoming 
a  place  of  strength  j  for  it  is  commanded  by  a  chain  of 
hills  to  the  south-east,  and  is  entirely  destitute  of  wa- 
ter, whioh  the  women  are  obliged  to  fetch  from  a  well 
M,  the  distance  of  half  a  quarter  of  a  league,  though 
what  they  find  there  is  but  ittdifferentk      By  digging 
in  order  to  form  reservoirs,  subterraneous  ruins  have 
been  discovered ;  ftx»m  wbich  it  appears,  that  the  mo* 
dern  town  is  built  on  the  aocient  one.     The  same  may 
be  observed  of  Latakia,  Antiocb,  Tripoli,  Saide,  and 
Uie  greater  part  of  the  towns  oa  the  coast }  which  has 
been  occasioned   by  earthquakes  that  have  destroyed 
them  at  different  periods.     We  find  likewise,  without 
the  walls  to  the  west,  heaps  of  robbish,  and  some  shafts 
of  columns,  which  indicate  that  Beroot  has  been  for- 
merly much  larger  than  at  presents     The  plain  around 
it  is  entirely  planted  with  white  mulberry  trees,  which 
are  young  and  flourishing ;  by  which  liieans  the  silk 
prodqced  here  is  of  the  very  finest  quality.  In  descend- 
ing from  the  mountains  (says  M.  Volney),.  no  prospect 
can  be  more  delightful  than  to  behold,  from  their  sum* 
mits  or  declivities,  the  rich  carpet  of  verdure  formed 
by  the  tops  of  these  useful  trees  in  the  distant  bottom  of 
the  valley.     In  summer,  it  is  inconvenient  to  reside  at 
Beroot  on  account  of  the  heat  and  the  warmth  of  the 
Water:   the  town,  however,  is  not  unhealthy,  though 
it  is  aaid  to  have  been  so  formerly.    It  has  ceased  to  be 
trahealthy  since  the  Emir  Fakr-el-dio  planted  the  Wood 
of  fir  trees,  which  is  still  standing  a  leaffue  to  the  soutb- 
Urard  of  the  town.     E%  Long.  35.  38.  N.  Lat.  54.  i4. 
BEROSUS,  pnest  of  she  tenoTe  of  Belus  at  Baby- 
VoL.  III.  Part  tl.  t 
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Ion,  in  the  time  of  Ptolemj  PhiiadolphiM,  wrote  the  Hi*    B^tMat 
story  of  Chaldea,  which  is  often  cited  by  the  ancionta,        I 
and  of  which  Josephus  gives  some  curious  fragments.  Bcrrtman. 
The  Athenians,  according  to  Pliny,  caused  his  statue, 
with  a  golden  tongue,  to  be  placed  in  their  Gymnasium* 

BESRE,  a  town  of  France,  in  the  department  of 
the  Mouths  of  the  Rhone,  seated  on  a  lake  of  the  same 
name*  It  containr-1800  inhabitants,  and  is  remark- 
able for  the  quantity  and  goodness  of  the  salt  that  is 
made  there*    £•  Long.  4*  32.  N.  Lat*  43.  32* 

BERRETINI  da  Cortoka,  Pieteo,  painter  of 
history  and  landscape,  was  bora  at  Crotona  in  1596} 
and,  according  to  some  writers,  was  a  disciple  of  An- 
drea Commodi  j  though  others  aflSurm  that  he  was  the 
disciple  of  Baccio  Ciarpi,  and  the  author  of  the  Abrege 
savs  be  was  successively  the  disciple  of  both :  but  he  is 
allowed  to  have  been  as  great  and  as  enlarged  a  genius 
as  any  of  his  profession,  and  to  have  painted  moce 
agreeably  than  most  of  the  artists  who  were  his  cotem- 
poraries.  He  went  young  to  Rome,  and  applied  him* 
self  diligently  to  study  the  antiques,  the  works  of  Ra* 
phael,  Buonaroti,  and  Polidoro }  by  which  he  so  im- 
proved his  taste  and  his  hand,  that  he  distinguished 
himself  in  a  degree  su^rior  to  any  of  the  artists  of  his 
time.  He  woikod  with  remarkable  ease  and  freedom  ^ 
his  figures  are  admirably  grouped  j  his  distribution  is 
traly  elegant }  the  chiaro-scuro  is  judiciously  observed  ^ 
find  through  his  whole  compositions  there  appears  on« 
common  grace  :  but  De  Piles  observes,  that  it  was  sot 
such  a  grace  as  was  the  portion  of  Raphael  and  Corre«» 
gio ;  but  a  general  grace,  consisting  irather  in  a  habit 
of  making  tbe  airs  of  his  head  always  agreeable,  than 
in  a  choice  of  expressions  suitable  to  each  subject.  In 
his  large  compositions,  the  colouring  had  a  good  effect } 
but  his  colouring  in  fresco  is  far  superior  to  what  he  per* 
formed  in  oil :  nor  do  his  easel  pictures  appear  so  finish- 
ed as  might  be  expected  from  so  great  a  master,  when 
compared  with  what  be  painted  in  a  larger  size.  By 
the  best  judges  it  seems  to  be  agreed,  that  although  this 
master  was  frequently  incorrect  ^  though  not  always  ju- 
dicious in  his  expressions )  though  irregular  in  his  dra- 
peries, and  apt  to  design  his  figures  too  short  pad  too 
heavy )  yet,  by  the  magnificence  of  his  composition, 
the  delicate  airs  of  his  figures,  the  gmndeur  of  his  de- 
corations, and  the  astonishing  beauty  and  gracefulness 
of  the  whole  together,  ho  most  be  allowed  to  have  been 
the  most  agreeable  mannerist  that  any  age  hath  produ- 
ced.—He  died  in  1 669.  Some  of  his  most  capital  works 
are  in  the  Barberini  palace  at  Rome,  and  the  Palazco 
Pitti  at  Florence. 

BERRETONI,  Nigolo,  history-painteis  was  born 
at  Macerata  in  1617,  and  was  a  disciple  of  Carb  Ma- 
mtti,  with  whom  he  studied  design  and  cdoaring  for 
some  years  5  and  attained  snch  exoellenee,  that  he  ex- 
cited even  the  jealousy  and  envy  of  his  master,  who 
seemed  to  be  appreliensive  of  finding  a  powerful  compe- 
titor and  rival  in  his  pupiK«— His  early  worka,  after  he 
quitted  the  school  of  Maratti,  were  in  the  style  aad  taste 
of  Guido  ^  and  they  could  not  possibly  have  a  more  high 
encomium  or  recommendation.     He  died  -in  r682. 

BERRIMAN,  D&  William,  was  tbe  son  of  Mr 
John  Berriman  apothecary  in  Bishopsgate -street,  Ls»- 
don,  where  he  was  botn  in  1688.  He  studied  at 
Oriel  college,  Oxfind,  where  he  took  his  several  de- 
grees^  and  became  cnrete  and  lectarar  of  AlUaltowa 
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BcrrinninV  in  TbamM-street,  And  lectarer  of  St  Mtchaftl*^  Qileea^ 
Berry.  Iiithe.  In  1720,  be  Was  appointe4  domeiUc  cbaplaio  IQ 
JDr  Robinson  bishop  of  London,  who  sooti  aft?r  colUtod 
bim  to  tbe  living  of  St  Andrew's  Uodenbaffc ;  .>nd  in 
1727,  he  was  elected  fellow  of  Eton  college*  He  died 
in  1750,  in  tlie  6 2d  year  pf  \u^  age.  He  wrote,  !•  A 
reasonable  Review  of  Mr  W  his  ton's  AcoooAt  of  Pri« 
roitive  Doxologies.  2.  A  Historical  Ac<»abt  of  tbe 
Trinitarian  Controversy,  in  eight  sermons,  at  Lady 
Moyer's  lecture.  3.  Brief  Remarks  on  Mr  Chandler's 
Introduction  to  tbe  History  of  the  Inquisition.  4.  Ser- 
mons at  Boyle's  lectures,  2  vols  8vo.  5.  Christian  Doo* 
trines  and  Duties  explained  and  reconunended,  in  2  vols* 
8vo ;  and  other  works. 

BERRY.    SeeBACCA. 

Berry,  a  province  of  France,  wbich  bad  tbe  title  of 
a  duchy.  It  now  forms  tbe  two  departments  of  Cb^r 
and  Indre  ^  and  is  bounded  on  the  north  by  Salemei 
on  the  south  by>  Marcbe,  on  tbe  east  by  Nivemois 
and  Bourbonnois,  and  on-  tbe  west  by  Tooraine.  It 
is  90  miles  in  length  from  north  to.  south,  and  73  in 
breadth  from  east  to  west.  The  air  is  very  temperate  $ 
and  the  soil  produces  wheat,  rye,  and  wine  little  in* 
ferior  to  Burgundy  ^  that  of  Sancerre,  St  Satur,  and 
LaveniuBse,  is  tbe  best.  The  fruits  are  in  plenty^  and 
pretty  good.  Tbe  pastures  are  piDper  to  fatten  sheep^ 
This  country  produces  also  a  good  deal  of  bemp  and 
flax.  There  are  mines  of  iron  and  silver,  but  they  are 
neglected.  The  stone  quarries,  within  half  a  league  of 
Boorges,  are  very  serviceable.  In  tbe  parish  of  St  Hi- 
lare  there  is  a  mine  of  ochre,  made  use  of  in  melting 
metals  and  for  painting.  Near  Bourges  there  is  a  oold 
mineral  spring,  which  has  a  clammy  fat  pellicle  over  it 
every  morning,  of  different  colours.  It  let^  fall  a  6ne 
black  smooth  sediment,  which  has  the  sane  smell,  and 
almost  tbe  same  taste,  as  gunpowder,  wbich  makes  some 
conclude  it  partakes  of  sulphur,  vitriol,  and  ochrv. 
The  pellicle  is  as  thick  as  a  crown  piece }  and  when 
pnt  on  a  red-hot  £re-shovel,  will  bounce  and  'sparkle, 
as  will  also  the  sediment.  It  is  certain  there  is  salt- 
petre in  these  waters,  thoagh  vitriol  seems  to  be  tbe 
most  pnedominant.  These  waiters,  drank  on  the  spot« 
temperate  the  heat  of  the  blood  and  bninoors,  opea 
obstructions,  and  strengthen  tbe  fibres.  Berry  is  water-* 
ed  by  several  rivers;  tbe  principal  of  wbich  are  tbe  Lfoire, 
the  Creuse,  the  Cher,  tbe  Indre,  the  Orron,  the  Evre,  the 
Aarette,  the  Maulon,  the  Great  and  Little  Saudre,  the 
Nerre,  &€.  Near  Liniers,  there  is  a  lake  20  mites 
roand.  Berry  is  divided  into  tbe  Upper  and  tbe  Low« 
er,  and  Bourges  is  the  capital  city.  The  inhabitants 
of  Bonrges  carry  on  a  small  trad^  with  corn  down  the 
Loire }  but  that  of  tbe  wine  above  mentioned  is  modi 
more  considerable,  it  being  transported  to  Paris  by 
m^ana  of  that  river  and  the  canal  of  Briare.  But  the 
principal  commerce  consists  in  tbe  fat  cattle  which  they 
send  to  Paris,  and  tbe  steat  number  of  she^p;  these  last 
bear  fine  wool,  which  is  used  in  the  manufactures  of 
this  province  and  other  parts  of  the  kingclom.  7'here 
are  two  sorts  of  manufactures  in  Berry ;  tlie  one  for 
cloths  and  serges,  and  the  other  for  knit  and  wove 
stockiogSk  There  is  likewise  a  great  quantity  of  hemp, 
which  is  transported  elsewhere ;  for  they  have  not  yet 
got  the  art  of  manufacturing  it  themselves.  At  An- 
bigny  there  arp  2000  persons  generally  employed  in 
the  making  of  cloth*   . 

2       . 


BEBSABE,  in  Ancient  Geography^  a  ttfWQ .  in  die  Bemk 
tribe  of  Simeon  (Jpshua)  ;  the  sooth  boond^ry  not  oolj  1 
of  its  own  tribe  but  of  tbe  whole  land  of  Israel,  as  ap-  Bmk. 
pears  frdm  the  Common  expression^  from  Dan  to  Bcr- 
sabe  '.'^  in  o«r  translation  it  is  Beersbeba.  It  was  tbe 
residence  of  the  patriarchs  j  as  first  of  Abraham,  froo^ 
whom  k  took  its  name,  and  of  Isaac  It  signifi^  tbe 
well  of  fountain  of  tbe  oath  \  dag  by  Abraham,  and 
daimed  as  his  prcrperty  by  covenant  and  the  religwn 
of  an  oath,  against  tbe  insults  of  the  Philistines.  £0- 
sebios  and  Jer<»me  say,  that  tBere  was  a  citadel  and 
largQ  village,  of  that  name  in  their  time.  It  ivas  called 
B'sersheba  qfJudah  in  I  Kings  xix.  3.  not  to  distingQi»b 
it  from  the  Beersbeba  of  Galilee,  which  pr6bably  did 
not  then  erist,  but  to  ascertain  the  limits  of  tbe  kingdom 
of  Judah.     In  the  lower  age  called  Castrum  VfrsMnu 

BERSARIl,  in  writetv  of  tbe  middle  age,  a  kind 
of  hunters,  or  sportsmen,  who  pursued  wild  beasts  in 
forests  and  chases,  Tbe  word  seems  derived  firmn  tbe 
barbanous  Latin  ber^are,  **  to  shoot  with  a  bow ;"  on 
wbich  principle  it  should  properly  denote  archers  on* 
ly,  or  bowmen.  Or  it  might  .be  derived  from  ^ersa^ 
*'  the  fence  or  pales  of  a  piArk>"  In  which  view,  it 
shduM  primarily  import  those  who  hunt  or  poach  in 
parks  or  forests. 

Hincmar  speakfl  of  a  kind  of  inferior  officers  in  tbe 
court  of  Charlemagne,  uAdef  tbe  denomination  of  Arr- 
sariif  veitrarii^  and  beveraru*  Spelroan  takes  tbe  first 
to  denote  those  who  hunted  the  wolf^  tbe  second,  tboso 
who  bad  the  superintendency  of  tbe  honnds  fiv  that 
use  \  and  the  third,  those  who  bunted  tbe  beaver, 

BERSELLO,  a  fortified  town  of  luly  in  tbe  Mo* 
dencse.    It  was  taken  by  Prince  Eugene  in  1702;  and 
by  tbe  French  in  1703,  who  were  obliged  to  abandon  it- 
in  2707.    It  is  seated  near  tbe  conflil^nce  of  the  rivers 
Linaa  and  Pd*  in  E.  Long.  10.  30.  N.  Lat.  44.  $$. 

BERSUIRE,  a  town  of  France  in  tbe  department 
of  the  two  Sevres.      W.  Long.  o.  27.  N.  Lat.  ^*  S^ 

BERTHOUD  Ferdinand,  an  eminent  French 
chronometer  maker*    See  Supplemeitt. 

BERTINERO,  a  town  of  Bomagna  in  Italy,  with 
a  strong  citadel.  It  is  the  see  of  a  bishop  j  and  is  seated 
on  a  hill,  in  £.  Long.  ix.  47.  N.  Lat.  44.  & 

BERTRAND,  St,  a  town  of  France  in  the  depart, 
meot  of  Upper  Garonne.  £•  Long  .o.  38.  N.  Lat.  43*  2. 

BERY 1 ,  a  sea-port  and  royal  burgh  in  tbe  coun- 
ty of  Mearns  in  Scotland.  Population  927  in  181  u 
W.  Long.  2.  o.  N.  Lat,  56.  40. 

BERWICK,  THE  Duke  of,  was  natural  son  of 
James  II.  by  Mrs  Arabella  Churchill,  sister  to  tbe  great 
duke  of  AJfarlboroagh.  He  followed  tbe  fate  of  His 
father,  and  caifte  into  France  after  tbe  revolution  with 
James  U.  Here  tbe  duke  of  Berwick  was  recomaiend-> 
ed  to  tbe  court  by  his  superior  merit.  He  was  created, 
nmrshal  of  France,  knight  of  the  Holy  Ghost,  duke 
and  peer  of  France,  grander  of  Spain,  commander  i» 
chief  of  the  French  armies  ^  in  all  whicb  stations  bis 
behaviour  was  such,  that  few  equalled,  perhaps  nooe 
surpassed  him.  He  lived  in  an  age  when  the  renowned 
prince  of  Orange  and  many  other  of  tbe  greatest  mco 
commanded  against  him.  His. courage  was  of  tbe  cdol 
steady  kind ^  always  possessing  himself}  takingall  advan* 
tages^  not  foolishly,  rashly,  or  wantonly  throwing  away 
the  lives  of  bis  soldiers.  He  kept  Op  on  all  occasions  tbe 
most  strict  disciplines  and  did  not  spare  punisbment 
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wkk.  among  his  loUlien  for  marauding  and  etW  crimM, 
wlien  pre^Iy  deserved^  fW  which  some  incofwiderate 
people  have  blamed  fafim.  He  lias  been  reflected  upon, 
by  tbe  T-^ry  MatoBi  aad  vfiot^nt  adherentt  of  the  Stuart 
family,  for  not  being  suffieiefitly  attached  to  that  party, 
which  was  his  own  ftimily.  But  by  a  cool  examination 
4>f  his  actions,  it  will  appear,  that  his  behaviour  ii|  thi4 
^pticular  was,  as  in  mest  parts  of  his  life,  sepsible  aad 
just.  When  he  accepted  of  employments,  received  ho- 
nours, dignities,  and  became  a  naturalized  Frenchman, 
lie  thought  it  his  duty,  as  an  honest  man,  to  become  a 
Frenchroau,  and  a  real  subject  to  the  monarch  who 
guve  him  bread  ^  and  to  be,  or  net  to  be,  in  the  tntereet 
t>fthc6toart  family,  acoording  to  the.  will  and  com- 
mands of  the  sovereign  whom  he  served,  and  in  the  in- 
terest of  France  according  to  time  and  circumstances  5 
for  there  is  no  serving  two  mastevs  well.  But  when 
•ordered  by  his  king  to  be  in  that  family's  interest, 
lie  aeted  with  the  greatest'  sincerity  ^  and  took  the 
niost  elfiectuai  and  sensible  RAetbods  to  serve  that  on- 
iiappy  liottoe,  as  the  followmg  anecdote,  if  true,  and  it 
Ims  great  appearance  of  probability  on  its  side,  proves. 
The  duke  of  Marlborough^  after  the  signing  of  the 
treaty  of  Utrecht,  was  censored  by  the-  British  parlia- 
ment for  some  of  the  armv  contracts  in  relation  to 
bread-  and  forage  y  upon  which  he  retired  into  France  c 
and  it  was  then*  credibffr  asserted,  the  duke  of  Marlbo- 
rough  was  hnmght  over  to  the  interest  of  the  Stuart 
&mily^  for  it  is  now  past  a  doubt|  that  Queen  Auue  had 
a  very  serioup  intention  of  having  her  brother  upon  the 
throne  of  England  after  her  death ;  ai^d  several  circum- 
stanoes,  as  well  as  the  4iaie  of  that  duke*s  landing  in 
England,  make  many  people  believe  he  was  gained 
over  to  the  Stuart  party,  if  the  duke  of  Berwick  was_y 
^ireptly  or  indirectly,  the  means  of  aaintng  his  unde 
over  te  that  interest,  he  more  eSectually  served  it,  than 
that  vash  mock  army  of  unhappy  gentlemen  who  were 
taken  prisoners  at  Preston  in  1 715  had  itin  their  power 
to  do.  In  a  word,  th^  duke  of  Berwick  was,  without 
^ing  a  bigot,  a  mpral  find  religions  man  ;  and  showed 
hy  his  life  and  actions,  that  morality  and  religion  are 
VMry  compatible  aiMl  consistent  with  the  Hie  of  a  states- 
man and  a  great  general;  and  if  tliey  were  oftener 
united  m  t>hese  two  professions,  it  would  be  much  hap- 
piei*  for  the  rest  of  mankind.  .  He  was  killed  by  a  can-^ 
non-bafll  at  the  siege  of  PlHiipsburg  in  1738. 

Berwick,  a  county  of  Scotland ;  hounded  by  the 
river  Tweed  on  the  south)  by  East  Lothian  on  the 
north  ;  by  the  German  ocean  on  the  east ;  and  on  the 
west  hj  Uie  coootiiss  of  Roxborgh,  Peebles  and  Mid- 
Lothian.  Its  extent  in  lengtli  may  be  stated  at  34 
miles,- and  its  breadth  19.  This  county  is  nominally 
divided  into  three  djstrtcts,  viz.  Laudertlale,  Lammer- 
muir,  and  Merse  or  Maroh.  The  iirtt  is  that  opening 
or  valley  in  the  Lammermuir  hills,  through  which  the 
river  Leader  riins.  Lammermuir  comprehends  the 
ridge  of  hiils  which  separate  this  county  from  East* 
Lothif  a,  extending  from  the  head  of  Leader  water  to 
the  sea,  below  the  town  of  Berwick.  The  Merse  or 
March  includes  that  fertile  and  populous  plain,  stretch- 
lag  from  the  hills,  along  the  banks  of  the  Tweed* 
Berwickshire  c<nitains  one  royal  borough,  vii.  Lauder| 
and  aevenil  large  towns  and  villages,  as  Dunse,  Cold* 
atiwim',  Cokhngbam,  Ayton,  and  Eyemouth.  The 
chief  rivers  are  the  Tweed,  the  Leader,  the  Eye,  the 


"Whittadder,  and  filackadder.  The  (wo  roads  to  Lon-  Bcnrick. 
don  pass' through  the  county.  In  the  Merse  the  state 
of  ligrieult-ure  is  excellent  \  and,  though  so  late  as  60 
years  ago,  the  greater  part  was  barren  and  uncultivated, 
it  is  now  mostly  enclosed  and  improved.  The  county 
of  Berwick  exports  from  the  ports  of  Berwick  and 
Eyemouth,  above  80,000  bolls  of  victual  \  and  the 
sanse  quantity  is  annually  carried  te  the  weekly  markets 
of  Edinburgh,  Dalkeith,  Haddington,  and  Dunbar. 
There  is  plenty  of  marl  in  the  county ;  but  the  fanners 
prefer  lime  as  the  most  profitable,  though  at  the  dis- 
tance of  18  or  20  miles.  The  minerals  in  this  dis- 
trict hitlierto  discovered,  -are  few,  and  these  are  by  no 
means  valuable.  Coal  has  been  found  only  in  small 
quantities  near  Eyemouth.  There  is  plenty  of  frec^ 
stone  fit  for  building,  and  both  rock  and  shell  marl 
are  found  in  different  places.  Copper  has  been  wrought 
in  the  neighbourhood  of  Lander  ^  and  some  years  ago, 
a  Qiine  of  the  same  metal  was  discovered  in  the  parish  of 
Buncle.  The  parish  of  Mordii^gton  contains  ironstone, 
but  of  too  small  value  to  render  it  an  object  of  manufac- 
ture. The  rocks  which  compose  the  Lammermuir  hills, 
are  chiefly  tckistus,  with  alternate  strataof  sandstone.  At 
Eyemouth  is  a  foek  of  the  species  called  poddingstone, 
in  the  pieces  of  wllfch  it  is  not  uncommon  to  find  frag- 
ments of  porphyry,  granite,  and  even  limestone.  Near 
the  Whittadder,  in  the  parish  of  Chimside,  is  a  species 
df  gypsum,  which  has  been  of  great  use  as  a  manure. 
7!1ie  celebrated  mineral  well,  called  Dunse  Spd^  which 
IS  somewhat  similar  to-  Tun  bridge,  is  situated  about  a 
mile  from  the  town  of  Dunse.  The  rivers  contain 
trout,  and  salmon  5  of  which  last  a  great  quantity  is 
anoually  exported  from  Berwick  to  London.  From 
the  situation  of  this  county,  on  the  border  of  England, 
it  was  necessary  that  it  should  be  strongly  fortified  ^ 
accordingly,  there  are  numerous  strong  castles  and  for- 
tified places  in  almost  every  pari^  in  the  county.  The 
following  is  the  population  of  the  county  of  Berwick 
according  to  the  parishes,  taken  at  two  periods,  from 
the  Statistical  History  of  Scotland. 
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See  BERWICKSHIRE)  Supplement. 

Berwick,  Norths  a  roval  borough,  and  sea-poii  in 
the  county  of  East  Lothian  in  Scotland,  containing  700 
itthabitaDtB,    W.  Long.  2.  29.  N.  Lat*  55.  $6^ 

BsBWicK^upom^Tweedf  w  a  town  on  the  border  of 
England,  and  Scotland,  and  a  county  of  itself.  It  stands 
on  the^north  or  the  Scotisb  side  of  the  river  Tweed  }  and 
is  pleasantly  situated  on  an  easy  declivity,  almost  close  to 
the  sea.  It  has  a  ditch  on  the  north  and  east  j  bnt  on 
the  south  and  west  it  has  high  walls,  regularly  fortified, 
and  planted  with  cannon,,  and  to  which  the  river  serves 
as  a  moat.  The  houses  are  generally  well  built  ^  and 
the  town-house  is  a  handsome  structure,  with  a  lofty 
turret,  in  which  are  eight  bells,  and  a  fine  clock  which 
tells  the  quarters,  with  four  dials,  one  on  each  side  the 
square.  The  church  is  a  neat  building,  but  has  no 
bells.  The  bridge  is  947  feet  long,  and  is  supported 
by  fifteen  arches.  The  barracks  form  a  large  regular 
square,  and  will  bold  two  regiments  of  foot  very  con- 
veniently. The  town  is  governed  by  a  mayor,  recor- 
der, tbwn-clerk,  and  four  bailiffs  ^  and  has  a  coroner, 
a  treasurer,  four  Serjeants  at  mace,  and  a  water  baililf. 
It  had  a  strong  castle,  which  now  lies  quite  in  ruins. 
It  has  a  market  on  Saturdajrs,  extremely  well  supplied } 
and  a  fair  on  Friday  in  Trinity-week  for  black  cattle 
and  horses.  Com  and  eggs  are  shipped  from  hence  for 
London  and  other  ports ;  but  the  principal  trade  is 
the  salmon  which,  are  caught  in  the  Tweed,  and  rec- 
koned to  be  as  good  as  any  in  the  kingdom.  Some  are 
sent  alive,  and  some  pickled  in  kits  by  persons  who  sub- 
sist on  that  employment,  and  are  called  salmon  coopers. 
A  new  pier  was  begun  for  the  harbour  in  i8ii. 
Though  this  town  is  not  admitted  to  be  either  in  Eng- 
land or  Scotland,  the  English  judges  hold  assizes  here  ; 
and  it  is  subject  to  the  bishop  of  Durham.  It  sends 
two  members  to  parliament.  Population  7746  in  i8f  i. 
W.  Long.  X*  35*  N.  Lat  55.  58. 

BERY,  or  Burt,  the  villa  or  seat  of  habitation  of  a 
nableman,  a  dwelling  or  mansion-house,  beiug  the  chief 
of  a  manor  }  from  the  Saxon  beorgf  which  signifies  a 
AiiioT  C0stie;  for  heretofore  noblemen^s  seats  were  castles 
situated  on  hills,  of  which  we  have  still  some  remains  \ 
as  in  Herefordshire  there  are  the  beries  of  Stockton, 
Hope,  &C.     It  was  anciently  taken  for  a  sanctuary. 

Bert.    See  Beria. 

BERYL,  in  Natural  History^  called  by  onr  lapida- 
ries aqua  marina^  is  a  pellucid  gen  of  a  bluiiih  green 
colour^  found  ia  the  East  Indies  and  about  the  gnld 
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nines  of  Peru  :  we  have  ako  some  fran  SSleaia,  but    ^ 
what  are  broug(ht  from  thence  ai«  oflener  coloared  crjs-      | 
tak  than  real  beryls  }  and  when  they  are  genuine,  thsy  ' 
are  greatly  inferior  both  in  hardness  and  lustre  to  the 
oriental  and  Peruvian  kinds. 

The  beryl,  like  most  ether  gems,  ia  met  with  both  ia 
the  pebble  and  columnar  form,  but  in  the  latter  most 
frequently.  In  the  pebble  form  it  uaoally  appears  of  a 
roundish  but  flatted  figure,  and  commonly  foU  of  small 
flat  &ces,  irregularly  disposed.  In  the  columnar  or 
crystalline  form  it  always  consists  of  hexangolar  co- 
Inmns,  terminated  by  hesangular  pyraroida.  It  never 
receives  any  admixtore  of  colour  into  it,  nor  kses  the 
blue  and  green,  but  has  its  genuine  tinge  ia  the  degrees 
from  a  very  deep  and  dnsky  to  the  palest  imaginahk  of 
the  hue  of  sea-water. 

The  beryl,  in  ks  perfect  state,  approaches  to  the 
hardness  of  the  garnet,  but  is  often  softer;  and  its 
size  is  from  that  of  a  small  tare,  to  that  of  a  pea,  a 
horse-bean,  w  even  a. walnut.  It  nay  be  imitated  bj 
adding  to  20  pounds  of  crystal-glass  made  without 
magnesia,  six  onnces  of  calcined  brass  or  copper,  and 
a  quarter  of  an  oonce  of  prepared  zaffre^-The  pro- 
perties of  the  beryl  were  very  wonderful  in  tlie  opinion 
of  the  ancient  naturalists  j  It  kept  people  from  falliog 
into  ambuscades  of  enemies,  excited  courage  in  the 
fearful,  and  cured  disf^ses  of  the  eyes  and  stomnch.  It 
does  none  of  these  things  now  \  because  people  are  nst 
simple  enough  to  believe  it  has  the  virtue  to  do  thcnu 

BERTL-Crystal^  in  Naimral  Huiory^  a  spedea  of  what 
Dr  Hill  calls  ellqwnaeroMtyla^  or  imperfect  crystals,  is 
of  an  extremely  pure,  clear,  and  equal  texture,  and 
scarce  ever  subject  to  the  slightest  films  or  hiemiahtrf. 
It  is  ever  constant  to  the  peculiarity  of  its  figure,  which 
is  that  of  a  long  and  slender  column,  remarkably  ta» 

Coring  towards  the  top,  and  very  irregolajrly  bezangi^ 
r.  It  is  of  a  very  fine  transparence,  and  natasaily  of 
a  pale  brown,  and  carries  such  evident  asarks  of  di* 
stinction  from  all  brawn  crystals,  that  our  lapiibriescall 
it,  by  way  of  eminence,  the  beryl  crystal,  or  simply  the 
btrvL 

BERYTUS,  in  Ancient  Geography^  a  sea-pott  towa 
of  Phoenicia  on  tho  Mediteiraneaa,  so  ancieut  as  to  be 
thought  to  have  been  built  by  Saturn.  It  was  destroy- 
ed by  Tryphon,  but  rebuilt  by  the  Romans.  Agrippa 
placed  here  two  legions,  whence  itiiecaaie  a  colony. 
It  enjoyed  the  jws  Ita/icum^  and  bad  an  excellent  school 
for  the  study  of  the  law  in  Justinian's  tine.  Now  Bl- 
ROOT ;  which  see. 

BES,  or  Bessie,  in  Roman  antiquity,  two-thirds  of 
the  as.    See  As. 

Bes  alsn  denotes  two-thirds  of  the  jugeianu    See 

JUCERUM. 

BESAILE,  signifies  the  fether  of  a  mndfether. 

Besaile,  in  Mt0,  a  writ  that  lies  where  the  jreat* 
grandfather  was  seised  ia  fee  of  any  lands,  Ac  at 
the  time  of  his  death :  and  after  his  decease  a  stran- 
ger enters  thereon,  the  sane  day,  and  keeps  out  the 
Seir. 

BESANCON,  a  citv  of  France,  capital  of  the 
Franche  Compte,  now  ue  department  of  Deobs*  It 
is  one  of  the  most  ancient  cities  of  Europe,  was  fomer- 
ly  the  see  of  an  archbishop,  and  had  a  parliament  ss 
weU  as  n  university.    It  is  seated  on  the  river  firsax, 
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icon  which  divides  it  into  two  ^rts,  the  jreateftt  of  which 
is  s  peninsuls.  The  entrance  is  shat  op  by  a  monntain, 
^*^'  on  which  they  have  hailt  a  large  citadel,  which  com* 
^""^  mands  all  the  city.  There  are  many  names  of  places 
m  and  about  the  city,  that  are  plainly  corruptions,  of 
the  Latin,  and  are  marks  of  its  antiquity,  as  Chamars, 
Campus  Mariit;  Chamase,  Camptu  Mu$armn ;  Chan* 
dane.  Campus  Dutfutf  &c.  The  metropolitan  eborch 
is  built  at  the  bottom  of  St  Stephen's  hill  (  and  is  a 
very  handsome  stractnre  with  a  high  tower  steeple* 
The  ftreat  altar  is  placed  in  the  middle  choir,  where  on 
Ugh  days  they  expose  reliqoes  in  stiver  shrines,  enrich- 
ed  with  gold  and  jewels.  There  are  several  tombs 
and  other  things  remarkable  in  the  churches }  and 
after  you  have  past  the  church  of  Notre  Dame,  and 
the  square  that  it  looks  into,  you  come  to  a  trionphal 
nrch,  ereeted  in  honour  of  the  emperor  Anrelian,  on 
which  are  several  figures  of  men  and  animals,  pretty 
entire.  It  serves' as  a  gate  to  the  cloister  of  St  John 
the  Great.  The  great  hospital  of  the  order  of  the  Holy 
Ghost  is  a  structure  worth  seeing.  The  streets  are  wide 
and  handsome  ^  and  the  hottses  are  well  built  with  free« 
stone*  and  covered  with  slate,  chiefly  about  the  square 
called  Battattj  which  is  adorned  with  a  fountain,  the 
water  of  which  proceeds  from  a  statue  of  Bacchus.  The 
river  Dreuz  is  passed  over  by  a  stone  bridge.  The 
market-place  is  at  the  entrance )  and  on  the  lef^  is  an-* 
other  square,  adorned  with  a  fountain,  where  the  great 
street  begins.  The  new  square  is  not  far  from  this 
street,  from  whence  you  go  to  the  town-house,  which  is 
4L  large  structure  with  four  wings,  before  the  front  of 
which  is  the  statue  of  Charles  V.  in  bronze,  With  a 
globe  in  one  hand  and  a  sword  in  the  other.  The  im« 
perial  eagle  is  raised  over  a  large  bason,  and  spouts  out 
water  by  both  his  beakt  j  and  there  is  also  a  fountain 
adorned  with  the  figure  of  a  naked  woman,  with  water 
springing  out  at  her  nipples.  The  university,  which 
was  dissolved  at  the  revolution,  was  re-established  as  a 
lyceum  and  college  in  x8oi.  The  population  in  181 5 
was  28,200.    £.  Long.  6.  lo.  N.  Lat.  47*  26. 

BESANT,  or  Bezant,  a  coin  of  pure  gold,  of  an 
uncertain  value,  struck  at  Byzantium,  in  the  time  of 
the  Christian  emperors ;  from  hence  the  gold  offered  by 
the  king  at  the  altar  is  called  hesant  or  bisanU 

BESANTED,  or  Bezanted.  This  word  means 
fuQ  t^BesattU  ;  and  is  used  to  denote  a  field,  ordinary, 
^  charge,  covered  with  above  eight  besauts;  for  if 
there  be  but  eight  or  fewer,  their  number  mutt  be  par- 
ticularly mentioned. 

BESELEEL  and  Ooliah,  architects,  sculptors, 
and  painters,  supposed  to  have  made  all  the  ornaments 
in  brass,  silver,  &c.  of  the  first  tabernacle  in  the  wil- 
derness, 1490  B.  C. 

BESIEKS,  or  Beziers,  an  ancient  town  of  France, 
in  Lower  Languedoc,  new  the  department  of  Herault, 
formerly  a  bishop's  see,  and  containing  12,500  inhabi- 
tants in  181 5.  It  has  a  delightful  situation  ;  and  the 
country  in  which  it  stands  is  fertile  in  com  and  oil, 
and  produces  excellent  wine.  It  is  seated  on  a  hill 
wear  the  river  Orbe,  in  E.  Long.  3.  23.  N.  Lat.  43. 2i* 

BESI8TAN,  or  Bersteik  :  Thus,  at  ConsUntino- 
ple,  Adrianople,  and  in  some  other  towns  within  the 
Grand  Siguier's  dbminion^,  they  call  those  (daces  where 
the  merchants  have  their  shops,  and  expose  their  mer- 
dmodises  to.  sale^    £ach  sort  of  merchants  have  their 
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partfcnlarbesista^i,  i^hich  must  also  be  understood  of  rl^Mbtaa 
the  workmen,  all  those  of  the  same  trade  working  in        I 
the  same  place.     These  besistans  are  commonly  large  .^*^*'*'^*'. 
galleries,  vaulted  over,  whose  gates  are  shut  every  night.         ' 
Sometimes  the  wardens  and  keepers  of  tlie  besi»taos  will 
answer  for  the  merchandises,  on  paying  them  a  very  mo- 
derate perquisite  for  every  shop. 

BESLERIA.    See  Botant  Indea. 

BESORCH,  a  coin  of  tin,  or  some  alloyed  metal, 
current  at  Ormos  at  the  rate  of  -^  parts  of  a  farthing 
•terliag. 

BESOZZI,  or  Bbzutius,  Ambrogio,  a  painter  of 
considerable  eminence,  was  bom  at  Milan  in  1648* 
He  worked  some  time  under  Gioseflb  Danedi,  called 
Montahi:  he  afterwards  went  to  Rome,  whew  be  stu- 
died from  the  antiques  and  the  pictures  of  the  greatest 
masters ;  and  at  last  perfected  himself  in  the  school  of 
Ciro  Ferri.  His  great  excellency  consisted  in  painting 
architeoture,  firiezes,  imitations  of  bass-relieves,  and 
other  decorations.  He  died  at  Milan  in  1706,  aged 
58  vears. 

BESSARABIA,  a  territory  lying  between  Molda- 
via, the  Danube,  and  the  Black  sea,  fi>rmerly  belong- 
ing to  Turkey,  but  ceded  by  that  power  to  Russia  in 
181 2.  It  is  inhabited  chiefly  by  Tartars,  who  main- 
tain themselves  by  their  cattle  and  husbandry.  Their 
religion,  manners,  and  customs,  are  the  same  with  those 
of  the  Crim  Tartars.  The  whole  country  contains  abont 
8800  square  miles,  is  level  and  fertile,  hut  the  inhabi- 
tants apply  more  to  grazing  than  tillage.  Although  a 
number  of  small  rivers  traverse  the  country,  both  water 
and  wood  are  scarce. 

BESSARION,  titular  patriarch  of  Constantinople 
and  archbishop  of  Nice,  and  one  of  those  illustrious 
persons  who  contributed  to  the  resurrection  .of  letters 
in  the  ijtb  century,  was  bora  at  Trehisond.  He  was 
very  zealous  to  reunite  the  Greek  with  the  Latin 
church,  and  engaged  the  emperor  John  Paleologus  to 
interest  himself  m  bringing  this  great  work  about.  He 
passed  into  Italy,  appeared  at  the  council  of  Florence^ 
harangued  the  fiithers,  and  made  himself  admired  as 
well  by  his  modesty  as  by  his  uncommon  abilities.  The 
Greek  schismatics  conceived  so  great  an  aversion  to 
him,  that  he  was  oliliged  to  remain  in  Italy ;  where 
Pope  Eugenios  IV.  honoured  him  with  the  purple  in 
1439.  He  fixed  hie  abode  at  Rome,  and  would  have 
been  raised  to  the  papal  chair,  if  Cardinal  Alain  had 
not  opposed  it,  as  injurious  to  the  Latin  church,  to 
choose  a  Greek  however  illestrioos.  He  was  employed 
in  several  embassies,  but  that  to  France  proved  fatal 
to  him.  When  legate  at  this  court,  he  happened  to 
visit  the  duke  of  Burgundy,  before  be  saw  Louis  XI. 
which  so  displeased  the  capricious  haughty  monarch, 
as  to  occasion  him  a  very  ungracioos  reception.  Nay, 
the  king  even  took  the  cardinal  legate  by  his  moat 
magnificent  beard,  saying  in  his  fine  Latin,  Barbara 
Graca  genus  retinent  quod  habere  eolebant :  and  this 
affront  so  chagrined  the  cardinal,  as  to  occasion  hia 
death  at  Ravenna  upon  his  retum  in  1472.  This  at 
least  is  what  Matthieu  relates  in  his  History  of  Lonis 
XI.  Bessarion  loved  the  literati,  and  protected  them* 
Argyropilos,  Theodore  of  Gaza,  Poggins,  Laoreotius 
Valla,  &C.  formed  in  his  hotise  a  kind  of  academy.  His 
library  was  large  and  corioi|s  }  and  the  senate  of  Ve- 
nicci  to  whom  ne  gave  it,  preserve  it  to  this  day  wirii 
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Bctsarton  ftttedtion  Rod  regard.  He  left  lome  works,  which  rank 
among  those  that  helped  Co  revive  letters  ;  M9  Deferuia 
DoctrnuB  Platonicct^  &c. ;  Translations  of  some  Pieces 
of  Aristotle  $  Orations^  lilpistlcs,  &c« 

BESSICAyin  Ancient  Geography^  a  district  of  Thrace 
towards  Mount  Hsemus,  to  the  sooth  of  the  Hebrus.  It 
^as  inhabited  by  a  fierce  and  barbarous  people  noted 
for  their  robberies.  Their  chief  city  Cscudaroa  is  now 
'know  by  the  name  of  Adrtanople.  They  lived  under 
tlieir  own  kings  till  the  consulate  of  M.  Licioius  Lu* 
ciillus  and  C.  Casnius  Varus  \  when  the  consul  Luculiua 
invaded  their  <country,  and  hmving  gained  a  great  vic- 
tory over  them,  t^>ok  their  metropolis,  and  subjected 
the  whole  nation  to  the  Koman  laws.  The  Somans, 
notwithstanding  they  had  subdoed  ihem  by  force  of 
arms,  still  suffered  them  to  live  under  their  own  kings; 
lor  Piso,  while  he  governed  Macedon  in  qufUity  of  pror 
consul,  having  treajciierously  seized  Baboceplus,  wboni 
Suetonius  calls  prince  tf  the  Bem^  caused  him  to  be 
publicjjr  beheaded.  This  affiront  8o..ex^perattd  the 
whole  nation  that  they  revolted  ;  but  were  overthrown 
in  a  great  battle  by  Octavios  the  father  of  Augastus. 
During  the  civil  wars  of  Rome  they  attempted  anew 
'  to  recover  their  liberty,  but  were  again  defeated  by  the 
famous  M.  Brnitus.  In  tlie  rcigO  of  Augustus  one  Vo* 
logesusy  a  native  of  the  country,  and  firiest  of  Baecbot^ 
having,  under  pretence  of  religion,  drawn  together 
great  crowds  of  people,  made  himself  master  of  the 
whole  country ;  and,  entering  the  Chessone6ut«  €om* 
mitted  there  the  most  dreadful  ravages.  He  was  at 
last*  however,  overcome  by  L.  Piso }  who  obliged  the 
savage  inhabitants  to  lay  down  their  arms,  and  submit 
to  such  condkiotts  as  be  was  pleased  to  impose  upon 
them*  From  this  time  the  fiessi  continued  subject  to 
the  Roaians,  without  attempting  afiy  more  to  cegaia 
their  liberty. 

BESSIS.    SeeBzs. 

BESTAIli,  nr  Bestiaz^  in  ancient  statutes,  all 
kinds  of  beasts  jor  cattle,  especially  those  purveyed  A>r 
the  king's  provision*     . 

BESTIARII,  in  ReipaB  antiquity,  such  as  fought 
against  beasts,  or  those  who  were  espoeed  to  tliem  bv 
sentence  of^he  law.  There  were  fout  kinds  of  iiieati* 
arii  1  the  first  were  those  who  made  a  tjpade  of  it,  and 
fought  for  money  \  the  second  were  ,sach  young  men  aa, 
to  show  their  strength  and  dexterity  in  ui^naging  their 
arm^,  fougbt  against  beasts ;  the  third  kind  was,  where 
several  bestiarii  were  let  loose  at  once,  well  armed, 
against  a  number  of  beasts  3  and  the  fourth  kind  were 
those  condemned  to  the  beasts, -consisting  either  of  ener 
mies  taken  prisoners  in  war,  or  as  being  slaves,  and 
guilty  of  some  enormous  crime  \  these  were  all  exposed 
liaked,  and  without  defence. 

BESTRICIA,  a  town  of  Transylvania,  remarkable 
for  the  gold  mines  in  its  Beighbourbood.  £.  Long. 
ZX*  5*  N.  Lat.  48.  o.- 

BETA,  the  B££X«    See  BotaKy  and  Ax^icnir 

.TDR£  Index. 

BETAII^ZOS,  a  town  of  Gallicia  in  Spain,  seated 
.  x>n  the  Mandeo,  and  a  bay  of  the  sea,  in  W.  Long.  7. 
50.  N.  Lat.  4j.  ^i. 

BETEL,  or  Bktle,  in  Botany^  sn  Indian  plant 
(a  species  of  Piper),  in  great  esteem  in  the  east,  where 
it  makes  a  considerable  article  of  conimeFiBe.  See 
Pjje;r.    See  4|1%o  Bn£i<,  Syrf«.SM£^« 
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BETELFAGUI,  a  town  of  Asia,  in  Arabia  Felix,  Beulbs 
famous  for  the  vast  quantity  of  coffee  bought  and  sold      I 
there  ^  being  the  mart  where  the  country  people  bring  ^*^^ 
their  coffee  to  sell  ^  and  where  the  Europeans  come,  or 
•end  their  factors  or  brokers,  to  purchase  it.   £.  Long. 
57.  20.  N.  Lat.  15.  40. 

BETHABAKA,  in  Ancient  Getgraphy^  a  term  de* 
noting  a  passage ;  and  tlierefoce  by  many  referred  to 
the  passage  at  Jericho,  where  die  Israelites  passed  over 
di7^hQd  \  by  Lightfoot,  to  the  passage  at  Scy tbopolis : 
but  Cellarius  refers  it  to  the  midway  between  both; 
becauRe  there  were  doubtless  several  middle  passages  or 
fords  on  the  Jordan.  Here  John  is  said  to  have  baptized 
an  the  other  side  Jordan,  (Evangelists). 

BETHAGLA,  ojr  Beth-hacla,  in  Ancient  Geo- 
graphy^  a  town  of  the  tribe  of  Benjamin  (Joshua  xviiL 
^i .  )•  In  Jarome^s  time  there  was  a  village  called  Agla^ 
ten  miles  from  Eleutberopolis,  towards  Gaza,  and  supr 
posed  to  be  Betbagla. 

BETHANY,  in  Ancient  Geogrc^hy^  a  village  at  the 
foot  of  Mount  Olivet,  on  the  side,  about  two  miles  te 
the  east  of  Jerusalem,  (John,  Jerome)  j  where  Lazaros 
dwelt  and  was  raised  from  the  dead  ^  and  where  hap- 
pened the  ascension  of  our  Saviour. 

BETHABAMPHTHA,  in  Ancient  Get^graphy^  s 
town  of  Galilee,  (Ptolemy)  of  the  Peraea,  (Josephns)} 
which  being  walled  round  by  Herod  Antipas,  was  call* 
ed  Julias^  after  Julm,  the  daughter  of  Augustus,  and 
consort  of  Tiberius :  it  stood  to  the  north  of  the  lake  of 
Genesarethy  at  the  influx  of  the  Jordan  into  that  lake  t 
and  here  Dr  Wells  places  Bethsaids. 
,  BETHABAN,  in  Ancient  Ge(^rapJw^  a  town  of  thB 
Peraea,  or  on  the  other  side  Jordan,  oaid  to  he  oaU* 
ed  Liwas^  lu*  Lihias^  in  the  Gr^ek  manner,  by  Herod 
in  honour  of  Livia,  (Eosebius,  Jerome)  \  and  of  the 
same  latitude  almost  with  Jerusalem,  (Ptolemy)  \  called 
Julias  bv  Josephus,  who  always  calls  the  Ldvia  of  Au> 
gustus  JuUtu 

BETHAVEN,  in  Ancien$  Geography^  a  town  in 
the  tribe  of  Ephraim,  and  a  name  given  Bethel  by 
Hosea,  after  the  establishment  of  the  idolatry  of  Je- 
roboam there  \  meaning  it  to  h%ve  become  the  boose 
of  iniquity,  from  being  tlie  bouse  of  God  p  but  Betba- 
ven  was  a  diattnct  town  (Joshua  vii.  2.)  to  the  sontbt 
east  of  Bethel. 

BETHEL,  in  Ancient  Gecgrt^iy^  a  city  of  Samaria, 
on  the  borders  .of  the  tribe  of  Benjamin,  anciently  call- 
ed Zirs,  (Moses)  *,  but  they  seem  to  be  distinguLihed, 
(Joshua  xvi.  2«).  They  were,  however,  contiguous 
places.  Bethel  was  properly  the  place  of  Jacob's  vi- 
sion 'f  and  Luz,  or  Lus,  an  adjoining  town,  afterwards 
called  Bethel^  the  former  name  beins  lost  in  that  of  Be* 
the/.  It  was  twelve  miles  to  the  uorHi-east  of  Jerusalen 
(Jerome)  ;  and  called  Bethaven  (Hosea). 

BETHESDA,  (called  in  the  Greek,  MXn^Ciles 
r^Mfws,  and  thence  in  the  Vulgnte,  Piscina  Probati- 
cai  because,  according  to  some,  the  sheep  were  washed 
in  it,  which  were  appointed  for  sacrifiees)^  was  the 
Hebrew  Mme  for  a  pool  or  public  bath,  which  had 
Jive  porticos,  piazzas,  or  covered  waiks^  around  it* 
This  hath,  for  its  singular  usefiilness,  was  oall^  Beth- 
esda,  rT*TDTi  n«a.  or  Beth  Chcfda^  or  the  house  t^Utixy^ 
because,  ,as  Pool  in  bis  Annotations  observes,  the  greet- 
ing of  baths  was  an  act  of  great  kindness  to  the  coiar 
4DpB  people,  whos^  indispositions  in  hot  comUries  ic 
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Mdt«  quired  fM^oeiit  bathin^f.     Hotveveri  some  will  have 
'  the  word  fietkesd»  to  be  nnvKn*3  or  the  siitk-home^  or 
drain^  becaoso  the  waters  which  came  from  the  temple,, 
aod  the  place  where  the  victifni  were  washed,  flowed 
thither.     From  the  Greek  word  a«A«^Cii^(«  being  used 
by  Joaephua  {Anti^^  xv*  3.)  to  denote  the  baths  at  Je» 
ncho,  Dr  Macknight,    in  his  Harmony  of  the  Goe* 
pelSf  conclades  that  tlieir  opinion  seems  to  be  without^ 
a  proper  foundation  who  affirm,  that  this  pooh  served 
for  washing  the  sheep  designed  for  sacriBoe  before  they 
wert  driven  into  tho  temple,  and  for  washing  tho  en* 
trails  of  the  beasts  sacrificed  there':  besides,  he  tbinkaf 
It  inconsistent  with  the  situation  of  Betbesda,  near  thg 
skeep-gffU  (or  market^  as  oar  English  translators  have 
rendered  the  Greek  isri  tn  ftgAA^tm  k«Ai»^9I^«,  though 
Borne  copies  have  it,  £s  rs,  &c.)  in  the  south-«ast  wall 
of  the  city  \  ot,  according  to  tho  compilers  of  the  Uni- 
versal History,  in  that  which  was  on  the  north-cast,  a 
great  way  from  the  temple.     However  this  may  be,  we 
are  told  (John  v.  2,  3,  &c.)  that  in  the  porticos  of 
this  batb,  at  the  time  of  a  certain  feast  (which  is  ge- 
nerally supposed  to  have  been  the  pasaover),  there  lay  « 
nnltitode  of  impotent  folk,  such  as  the  blind,  halt,  and 
withered,  waiting  for  the  moving  of  the  water :  for  an 
angel  went  down  at  ai  certain  period  into  the  pool,  and 
troubled  the  water  \  that  is,  moved  it  in  a  sensible  man- 
ner.    Whosoever  then  finit,  after  the  troubling  of  the 
water,  stepped  into  it,  was  made  whole  of  whatever 
disease  he  had.     Some  writers  confine  the  miracle  of 
tbe  pool  of  Betbesda  to  4be  season  of  this  particular 
feast  mentioned  in  verse  i.  of  this  chapter,  because  they 
understand  mmtm  U0u^t9  by  times  (verse  4),  which  our 
translators  render  a  certain  seaion^  meant  at  that-9ea^ 
son;  that  is,  tbe  season  mentiohed  verse  i. \  and  since 
the  evangelist  does  not  say  that  tbe  waters  of  Betbesda 
bad  their  sanative  quality  at  any  other  feast.  We  are  at 
liberty  to  make  whataupposition  seems  most  convenient. 
Perhaps  the  silence  of  Philo  and  Josepbus  upon  this, 
miracle  may  induce  some  to  think  that  it  happened 
only  at  one  pasaover  j  for  thoogh  many  infirm  people 
lay  in  Betbesda,  if  tbe  angel,  as  is  probable,  descended 
frequently  during  that  solemnity,  the  miracle  would  be 
no  sooner  known,  than  multitudes  would  come  and  wait 
at  tbe  pool  to  be  cured  by  the  moving  of  the  waters  : 
bowever,  if  tbe  number  of  the  sick  who  gathered  on 
this  occasion,  and  the  phrase  mmm  mo^,  shall  inoline 
any  person  to  believe  that  the  waters  of  Betbesda  had 
an  hraling  quality  at  other  passovers  also,  Dr  Maek* 
night  observes,  that  the  silence  of  the  writers  before 
mentioned  needs  not  be  much  regarded  \  it  beinir  well 
known  that  they  have  omitted   greater  transact iona 
which  they  had  an  opportunity  to  know,  viz.  that  muU 
titode  and  variety  of  miracles  which  eor  Lord  per- 
formed in  tiie  course  of  bis  ministry.     That  the  watera 
of  Betbesda  shoukl  at  tbb  time  have  obtained  a  mira- 
culous healing  quality  was,  without  doubt,  as  that  wri- 
ter remarks,  in  honour  of  the  personal  appearance  of 
the  Son  of  God  on  earth.     Perhaps  it  was.  intended  to 
show  that  EzekiePs  (xlvii.)  vision  of  waters  issuing  out 
of  the  sanctuary  was.  about  to  be  fnlfilled,  of  which 
waters  it  is  said  (ib.  verse  9.)  **  They  shall  be  healed, 
9nd  every  thing'  shall  live  whither  the  river  eometh.** 
But  it  must  be  observed,  that  tbe  fonrth  verse  of  this 
chapter  of  St  John  is  not  in  the  Cambridge  MSS. 
which  formerly,  was  Beza^s,  nor  in  one  or  two  more 
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of  great  authority.     See  Dr  MilPs  judgment  of  it  in  B«Uir».fttr 
that  part  of  his  Prolegomena  to  which  he  refers  tbe  Beihlehem^ 
reader  in  his  note  on  the  tent.     But  though  it  should         ' 
be  rejected,  the  difliculty  for  which  some  would  have 
it  cancelled,  Dr  Macknight  observes,  remains  still ;  be- 
cause the  seventh  verse  -implies  that  cures  were  per- 
formed in  this  pool,  and  that  only  one  at  a  time  was- 
cured,  and  consequently  that  these  cures  were  miracu- 
Ions.     If  so,  it  is  as  easy  to  conceive  that  an  angel 
moved  the  water,  and  gave  it  its  healing  quality,  as  to 
fihicy  those  cures   were  performed   mirabolovsly  any 
other  way.     Grptius  thinks,  that  the  angel  is  said  to 
havedestended,  not  because  he  was  ever  seen  to  do  so, 
but  because  the  Jewi  were  persuaded  that  God.  brought- 
such  things  to  pass  by  tbe  ministration  of  angels  *j  so 
that  from  that  violedt  motion  of  the  water,  and  tbe  cure 
following  it,  the  presence  of  an  angel  was  with  reason 
supposed.     Dr  Hammond  supposes,  that  tbe  watera 
became  medicinal  by  being  impregnated  with  a  healing, 
warmth  from  the  blood  and  entrails  of  the  sabrificed. 
beasts  that  were  washed  there  \  and  that  tbe  myyO^Hf- 
ongel^  or  messenger^  in  the  text,  is  not  to  be  understood 
of  those  celestial  beings  that  are  usually  distingnished^ 
by  that  name,  but  only  of  a  comoMn  messenger,  viz.  an 
omcer  or  servant  of  the  priest,  who  at  a  proper  season 
was  sent  by  him  to  stir  the  pool* 

B£THL£H£M,  a  town  of  Palestine,  famona  for 
the  birth  of  Jesus  Christ.     It  was  once  a  fiourishing 
town,'  but  is  now  only  a  poor  village.     It  is  aituated 
two  leagueis  south-east  of  Jerusalem,  on  an  eminence, 
in  a  country  full  of  bills  and  valleys,  and  might  be  ren<» 
dered  very  agreeable.     Tbe  soil  is  the  best  in  all  these 
districts :  fruits,  vines,  olives,  and  sesamum  succeed 
here  extremely  well ;  but  cultivation  ia  wanting.   They 
reckon  about  6o3  rtien  in  this  village  capable  of  bear- 
ing arms  upon  occasion  j  and  this  often  occurs,  some- 
times to  resist  the  pacha,  sometimes  to  make  war  with-, 
the  adjoining  villages,,  and  sometimes  in  consequence 
of  intestine  dissensions.     Of  these  600  men,  about  100 
are  Latin  Christians^  who  have  a  vicar  dependent  on 
the  great  convent  of  Jerusalem.     Formerly  their  whole 
trade  consisted  in  tbe  manufacture  of  beads  \  but  the 
reverend  fathers  not  being  able  to  find  a  sale  for  all 
they  could  fornisb,  they  have  resumed  the  cnltivntioa 
of  tbetr  laiids.    They  make  a  white  wine,  which  jus*  ' 
tifies  the  former  eelebrity  of  tbe  winee  of  Judea,  but 
.it  has  the  bad  property  of  being  very  beady.     The 
necessity  of  Uniting  for  their  common  defence  prevails    - 
dVer  their  religious  difierences,  and  makes  tbe  Christians 
live  here  in  tolerable  harmony  with  tbe  Mahometans,, 
their  fellow-oitrzens.     Both  are  of  the  party  Tamanr^  . 
which,  in  opposition  to  that  called  Kaiji^  divides  all 
Palestine  into  two  factions,  perpetually  at  variance. 
The  conrage  of  these  peasants,  which  has  been  fre- 
quently tried,  has  rendered  them  formidable  through- 
all  that  country.     Here  is  a  church  built  by.  St  lit* 
lena,  in  the  form  of  a  cross,  which  is  very  large  ;  and 
from  its  top  may  be  seen  all  the  country  .round  about. .. 
The  roof  is  lofty,  flat,  and  composed  of  cedar  on  the 
inside,  and  leaded  without.     Both  sides  of  the  nave 
are  supported  by  two  rows  of  marble  pillars,  eacbuHMle 
of  one  piece,  aod  eleven  in  a  row,  insomuch  that  they 
make  as  it  were  five  naves,  separated  from  eacb^ other- 
by  these  rows  of  pillars,  in  each  of  wbich«^ta  tbe  pie* 
ture  of  some  saioL     On  the  wall  over  the  pillacs  there- 
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^eUlckem^  a  tety  beaotifol  motaic  work,  00  a  soM  gnMpdi 
I  '  The  wftlU  were  foraierlj  overliiid  with  noe  marble^ 
Bctb»ron.  bat  the  Turkft  have  takeo  it  to  adorn  their  .mosques. 
The  three  upper  ends  of  the  cross  termiDate  in  three 
semicircles,  having  in  each  an  altar#  Over  the  chan*> 
eel  there  is  a  stately  cupola,  covered  with  lead  00  the 
outsidey  and  within  adorned  with  mosaic  work*  Close 
to  the  church  is  the  monastery  of  the  Franciscans } 
which  is  large,  but  indifferently  boilt.  The  gardens 
are  defended  with  strong  walls,  and  at  the  north-west 
of  them  Stands  a  tower  now  almost  in  ruins*  Their 
chapel  is  better  taken  care  ofi  Through  this  these  is 
a  passage  to  a  square  cave,  where  they  say  the  Inno* 
cents  were  buried*  Beyond  this  there  are  passages  to. 
the  tombs  of  St  Jerome,  St  Pauhi  Eustochiam^  and 
£usebias  of  Cremona^  Beyond  these  there  is  a  grot 
or  cell,  which  they  say  was  the  lodging  place  of  St 
Jerome  when  ho  translated  the  Bible*  Another  en*' 
trance  leads  to  a  vault  or  chapel,  z  a  feet  wide  and  40 
long,  whose  floor  is  paved,  and  sides  lined  with  white 
marble,  and  the  roof  is  adorned  with  mosaic  woik^ 
now  much  decayed*  At  the  end  of  this  there  is  an 
arched  concavity,  f^ith  an  altar,  over  which  is  a  pic- 
ture of  the  nativity,  and  under  it  a  vault,  the  middle  of 
which  is  a  star  made  with  stones  of  various  colourS|  to 
mark  the  place  where  they  say  our  Saviour  was  bom  | 
and  near  this  h  the  manger  where  they  pretend  he  was 
laid  'f  it  is  hewn  out  of  a  rock,  and  is  now  flagged  with 
white  marble* 

Bethlehem,  a  town  of  the  Netherlands,  in  the  pro- 
vince of  Brabant,  subject  to  the  house  of  Austria*  Ji* 
Long.  4.  40.  N.  Lat*  ji*  a* 

•  fiETHL£H£MIT£S,or  BethLemites,  b  church 
history,  a  sort  of  monks  introduced  into  England  in 
the  year  1257,  habited  like  the  Dominicans,  except 
that,  on  their  breast,  they  wore  a  star  with  five  rays,  in 
memory  of  the  star  or  comet  which  appeared  over  Beth- 
lehem at  the  nativity  of  our  Saviour*  They  were  celled 
at  Cambridge,  and  had  only  one  boose  in  England* 

There  is  also  an  order  of  Bethlehemites  still  subsisting 
in  Fern,  who  have  convents  at  Lima  j  one  called  of  the 
Incurables,  the  other  of  our  Lady  of  Mount  Carmel* 
These  Bethlehemites  came  originally  from  the  city  of 
Guatimala  in  Mexico,  where  they  were  instituted  by  the 
venerable  Peter  Joseph  of  Betaneur,  for  the  service  of 
the  poor*  Innocent  XI*  in  1687,  approved  the  insti- 
tute.   They  have  already  nine  convents  in  Peru. 

The  Bethlehemites,  though  outwardly  of  great  sim- 
plicity, pass  for  the  most  refined  politicians  j  insomuch 
as  to  be  called  the  quintessence  of  tlie  Carmelites  and 
Jesuits.  They  are  all  friars.  For  their  almoner  they 
choose  a  secular  priest,  whom  they  hire,  and  who  has  no 
vote  in  the  chapter. 

BETHORON,  in  Anctettt  Gtcgra^,  a  town  of 
Samaria ;  Upper  and  Nether,  and  both  in  the  tribe  of 
Epbraim,  boilt  by  Shera  grand- daughter  of  Ephraim, 
1  Chren,  viii*  24*  both  which  were  restored  by  Solomon, 
after  falling  to  decay,  i  Kings  ix*  1 7-  and  2  Chron.  viiih 
5.  Their  distance  was  almost  the  ilbole  breadth  of  the 
tribe  of  Ephraim,  the  Upper  being  in  the  north,  the 
Nether  in  the  south,  of  that  tribe,  Joshua  xvu  We 
know  more  of  the  Nether  than  of  the  Upper }  it  was 
situated  on  a  mountain,  and  therefore  Josepnus  and  Je- 
rome mention  going  up  or  ascending*}  and  it  stood  on 


the  public  road  to  Lydda  and  Cscaarea, 
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dred  stadia,  or  twelve  miles,  from  Jeroaalem :  and  oa 
account  of  this  vicinity,  acme  allot  it  to  the  tiiba  of 
Benjamin* 

BETH.PEOBi  in  Ancient  Gevgn^y,  a  town  tt 
tlie  Benbenites,  on  the  other  side.  Jordan,  at  Mount 
Fogor,  over  against  Jericho,  six  miles  above  Liviaa.  Ji 
had  a  temple  sacred  to  the  idol  Baal<«Peor,  Numbers 
XXV.  j.  calM  fieel-Phegor  by  the  Vulgate,  iaterpEeted 
Friapus  by  Jerome* 

BETHPHAGE,  in  AncMU  Geogn^J^^  z  place  at 
the  west  descent  or  declivity  of  Monut  OUvet,  MattheW' 
xxi.  I*  From  which  it  may  be  gathered,  that  the  whole 
of  that  declivity,  with  a  part  of  the  vallej,  and  |he  ex« 
tteme  skirts  of  the  city,  went  unde^  the  conmon  oaoie 
df  Bethphage* 

BETHSAIDA.    See  BETHARAMrarHA. 

BETHSAN,  or  Bethseav,  in  AjweMt  Gec^rr^^ 
a  town  of  Samaria,  in  the  half  tribe  of  Manaaseh,  an 
the  borders  of  Galilee,  about  half  a  lea|;ue  frooi  Jor- 
dan, on  this  sidei  having  half  of  its  territory,  in  the  Pe« 
rsea  t  it  was  afterwards  called  ScythopoUt:  it  was  diitaal 
from  Tiberias,  situated  on  the  lake  Geoeaareth,  120 
stadia,  or  15  miles,  to  the  south  \  and  frona  JenualeB  to 
the  north,  6eo  stadia,  or  75  miles.  As  to  the  «rigio  dF 
the  appellatioD  Scythopolis^  there  scarce  aj^ieaiaaoy 
thing  in  history  that  has  a  relation  to  it,  but  the  irrupliMi 
of  the  Scythians  in  the  time  of  the  Medea,  when  tbey 
overran  all  Asia^  It  was  the  greateat  city  oif  all  the  De- 
eapolis,  (Josephus)i     It  is  called  Baeson  by  Stephaaoi* 

BETUUNE,  Maximilian  i>£«  doke  of  Solly, 
grand-master  of  the  artillery,  and  marshal  of  Franc^^. 
sovereign  prince  of  Enctchemont  and  Boia-Belly  nac* 
qois  of  Roeny,  and  one  of  the  ablest  a«d  niost  npfight 
ministers  France  ever  had,  was  descended  /roa  aa  il^ 
lustrious  honse*  and  was  bom  in  X  j6o.  .  He  entered  very 
young  into  the  service  of  Henry  of  Bonrbon  then  kiajg 
of  Navarre,  aflerwaids  Henty  IV.  of  France,  who  vai 
bnly  seven  yeara  older  than  Sully*  He  was  bred  in 
the  reformed  religion,  and  continoed  in  the  professioo 
of  it  to  the  end  of  his  life,  though  from  political,  op*, 
tives  he  advised  his  master  to  abjiins  it»  aa  the  only  m^ 
thod  of  putting  an  end  to  the  miseries  of  France.  AC* 
ter  Henry  had  gained  possession  of  the.  kingdom.  Sully, 
performed  all  the  duties  of  a  great  and  good  auniater, 
while  his  master  exeroised  all  the  officea  of  a  great  and 
good  king.  He  had  been  at  the  battles  of  CeotiaS|. 
Arqoes,  and  Ivry)  at  the  sieges  of  Paria^  Noyo^, 
Rouen,  and  Laon  \  and  signalised  bimself  on  every 
important  oecasioOk  In  1597  he  was  made  chief  over- 
seer of  the  hi^waya  of  France  (  and  the  feUowioji 
year  was  raised  to  the  post  of  supeiintendanl  of  the  &• 
nances.  Though  he  was  then  but  40  years  of  age, 
and  had  hitherto  signaliied  himself  only  in  the  arBiy« 
he  put  the  king^s  finances  in  such  order,  that  he  paid  Us 
debts,  which  amounted  to  two  bendred  osiUiooa  of  li^ 
vtes,  and  laid  up  great  sums  in  the  king^a  treasury.  In 
1 60 1  he  was  mam  grand-niaster  of  the  aitilleryy  the 
next  year  governor  of  the  Qastile,  and  afterwaida  su^- 
perintendaot  of  the  fortificatieos.  .  He  was  then  sent 
into  England,  aa  ambassador  extraordinary  j  and  hadt 
at  his  return,  the  government  of  Poictoo.  At  last 
Hennr  IV'.  in  1606,  eroded  in  bis  favour  the  letritory 
of  Sully  on  the  Loire  into  a  duchy  and  peerage,  and 
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Ine  tnkit  htm  grand-master  of  the  porta  and' havens.  Af- 
ter the  m order  of  that  great  prince  in  i6iO|  the  duke 
of  SolljTy  who  had  served  him  with  the  greatest  teal 
and  fidelitjy  was  obliged  to  retire  to  one  of  his  hoase^, 
where  he  enjojed  a  private  life ;  hot  in  1634  he  was 
made  marshal  of  France^  upon  which  he  resigned  the 
post  of  grand-master  of  the  artillery*  He  died  in  his 
castle  of  Viilebon  on  tlie  2l8t  of  December  1641,  at 
82  jears  of  age.  His  memoirs  are  ranked  among  the 
best  books  of  Freilch  history :  they  contain  u  most  par* 
ticolar  account  of  whatever  passed  from  the  peace  of 
1570  to  the  death  of  Henry  IV.  in  1610  t  and  acquire 
additional  value  frem  the  many  curious  personal  anec* 
dotes  preserved  in  them.  They  Were  translated  intd 
English  by  Mrs  Lennox  in  1757* 

BethunE,  a  town  of  France,  in  the  department  of 
the  Straits  of  Calais,  containing  upwards  of  5000  irt- 
habitalUs.  There  is  an  entrance  into  this  city  through 
four  gates,  and  it  in  surrounded  with  Walls  and  fortified. 
Tire  city  and  the  castle  taken  together  are  of  a  trian- 
gular figure,  but  the  castle  itself  is  a  very  irregular 
building.  The  hou^efi  are  very  itidifferent,  and  the 
streets  ill  paved }  howeVer,  there  is  a  large  hiandsome 
square  and  several  churches.  In  the  marshy  lands  near 
the  city  there  are  several  canals  cot  for  the  conveniency 
of  whitening  linen.  It  is  seated  on  a'rock  by  the  river 
Belff.     E.  Long.  2.  48.  N.  Lat.  50.  32. 

BETIS,  governor  of  Gaza  under  Darius,  famous  for 
his  valour  and  loyalty.  He  defended  a  place  of  conse- 
quence with  a  few  men  against  Aleaander,  who  was 
there  shot  through  the  shoulder.  Betis  thinking  him 
•lain,  returned  triumphantly  to  the  city  >  but  in  a  se- 
cond assault  he  was  wounded  and  brought  to  Alexander, 
who  cruelly  hlrdefed  him  to  be  piit  to  death. 

BET  LEY,  a  town  of  Staffordshire  in  England. 
It  is  seated  on  the  confines  of  the  county,  next  to 
Cheshire,  in  a  barren  sandy  soil.  W.  Long.  2.  tS' 
N.  Lat.  53.  o. 

BETLIS,  a  strong  town  of  Armeuia  or  Turcoma- 
nia,  belonging  to  a  bey  or  prince  of  the  country,  who 
it  very  powerful,  and  is  subject  to  neither  the  grand 
signior  nor  king  of  Persia.  It  lies  on  the  road  from 
Tauris  to  Aleppo,  and  the  prince  can  stop  caravans 
wlienever  he  pleases  ;  for  tht!  pitssage  between  the 
mountains  is  so  narrow,  that  ten  men  can  defend  it 
ilgainst  looo.  The  town  is  seated  between  two  moun- 
tains about  a  cannon-khot  from  eath  other,  and  the 
castle  is  pn  an  eminence  exactly  in  the  middle.  This 
eminence  is  in  tlie  shape  of  a  sugar-loaf;  and  Is  so  steep 
on  all  sides,  that  it  is  impossible  to  get  up  blit  by  wind^ 
iog  round  about  it.  The  people  in  and  about  the  town 
Are  shepherds,  but  are  ready  to  take  op  arms  at  the 
Command  of  their  prince.     E.  Long.  42.  40*  N.  Lat. 

BETON,  a  name  given  by  the  French  engineers  to 
a  kind  of  mortar,  which  they  use  in  raising  the  fbund«i- 
tions  of  masonry  under  water.  It  consists  of  twelve 
parts  of  pottolana  or  Dutch  tarrass,  six  of  good  sand, 
nine  of  unslaked  lime,  tliirt^sen  of  stone  splinters  about 
the  site  of  an  tgg^  and  three  of  tile-ddst  or  tinders, 
or  scales  of  iron  out  of  a  forge  }  this  being  well  work- 
ed together,  is  left  to  stand  for  about  24  boors,  or  till 
it  becomes  so  hard  as  not  to  be  separated  without  a  piclc- 
axe. 

BETONICA,  Betony.    See  Botant  Indtit. 
V0L.IU.  PartU.  t 
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BsTosicA  Aquaiica.    See  ScrophularIa,  fiotA-  Betonlea 

BETonicA  Fttuiii    See  Veronica,  Botant  Int^cx^  Bntcrton 

BETONY.    See  Betonica,  Botant  Index.  ' ' 

BETROTHMENT,  a  mutual  promise  or  compact 
between  two  parties  for  a  future  marriage.  The  word 
imports  as  much  as  giving  one^s  troth  \  that  is,  true 
iaith,  or  promisei  Betroihment  amounts  to  the  same 
with  what  is  called  by  civilians  and  canonists  spon$aliai 
or  '*  espousals  f^  sometimes  deapotuaHon^  and  by  the 
Trench  fiancaii/es, 

BETTERTON,  Thomas,  the  celebrated  actor, 
Was  the  sbn  of  Mr  Betterton,  under-cook  to  King 
Charles  t.  and  was  bom  in  Tothil-street  Westminster 
in  the  year  1635.  Having  received  the  first  rudiments 
of  a  genteel  education,  his  fondness  for  reading  indu- 
ced him  to  request  of  bis  parents  that  they  would  bind 
him  an  apprentice  to  a  bookseller,  which  was  readily 
complied  with,  fixing  on  one  Mr  Rhodes  near  Cha- 
ring-cross  for  his  masten  This  gentleman,  who  had 
been  wardrobe-keeper  to  the  theatre  in  Blackfriars  be' 
fohe  the  troubles,  obtained  a  license  in  1659,  ^^"^  *^^ 
powers  then  in  being,  to  set  up  a  company  of  players 
in  the  Cockpit  in  Dmry-Lane,  in  which  company 
Mr  Betterton  entered  himself,  and,  though  not  much 
above  20  years  of  age,  immediately  gave  proof  of  the 
most  capital  genius  and  meriL 

Soon  after  the  Restoratioti,  two  distinct  theatres 
were  established  by  royal  authority :  the  one  in  Drury. 
Lane  in  consequence  of  a  patent  granted  to  Henry 
Killigrew,  Esq.  which  was  tailed  the  King*s  Company : 
the  other  in  Lincoln VInn-Fields,  who  styled  them- 
selves the  Dieke  of  TorkU  Servants^  the  patentee  of 
which  was  the  ingenious  Sir  William  Davenant ;  which 
last-mentioned  gentleman  having  long  had  a  close  inti- 
macy with  ifcbd  Warm  friendship  for  Mr  Rhodes,  enga- 
ged Mr  Betterton,  and  all  Who  htd  acted  under  Mr 
Rhodes,  into  his  company }  which  opened  in  1662 
with  a  new  play  of  Sir  XfTilliam^s,  in  two  parts,  called 
the  Siege  of  Rhodei.  In  this  piece,  as  well  as  in  xYit 
snbsequent  characters  Which  Mr  Betterton  performed^ 
he  increased  his  reputation  and  esteem  with  the  publiot  , 
and  indeed  became  so  much  in  favour  with  King 
Charlfcs  II.  that,  by  his  majesty ^s  special  command  be 
Went  over  to  Paris  to  take  a  view  of  the  French  stagey 
that  he  might  the  better  judge  what  would  contribute 
tb  the  improvement  of  our  own ;  and  it  was  upon  this 
occasion,  as  is  generally  supposed,  that  moving  scenes 
were  first  introduced  upon  the  English  theatre,  which 
before  had  been  only  hung  with  tapestrv. 

In  the  year  1670  he  married  one  Mrs  Sanderson,  H 
female  performer  on  the  sUtafc  stage  \  who,  both  as  an 
abtress  and  a  Womati,  Was  every  thing  that  hum^n  per- 
fection was  Capable  of  arriving  at,  and  With  whom  he 
through  the  whole  course  oT  his  Irmaioing  life  possessed 
every  degree  of  happiness  that  a  perfbct  union  of  hearts 
can  bestow. 

When  the  duke^s  company  remoted  to  Dorset-Gar- 
dens, he  still  continued  with  them ^  and  on  the  coali- 
tion of  the  two  companies  in  1684,  be  acceded  to  the 
treaty,  and  remained  among  them }  Mrs  Bettertoti 
maintaining  the  same  foremost  figure  among  the  wo- 
men that  her  hosband  supported  among  the  male  per* 
formers.  And  so  great  wa^  the  estimation  that  they 
weft  both  held  in,  diat  in  the  year  1675,  when  a  pt<- 
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Betterton  9torftl  called  CaU»i0^  or  th«  CSdsU  Nffmph^  wriMeii  by 
Mr  CrowD^  at  the  desire  of  Queen  Catherine  consort  to 
Charles  II.  waa  to  be  performed  at  court  by  persons 
of  the  greatest  distioctioo,  our  English  Roscios  was  em« 
ployed  to  instract  the  geotlemepi  anfl  Mrs  Betterton 
kououied  with  the  tutorage  of  tlie  ladies,  amonff  whom 
were  the  two  princesses  Mary  and  Anne»  dangbters  of 
the  duke  of  York,  both  of  whom  succeeded  to  the 
crown  of  tbese  realms.  Iq  grateful  rememWance  of 
whichy  the  latter  of  themt'  ^be^  queen,  settled  a  pen- 
sion of  lool.  per  annum  on  her  old  ins^roctress* 

In  1693,  Mr  Betterton  having  soooded  the  inclina- 
tions of  a  select  number  of  the  lictors  whom  he  found 
ready  to  join  with  hlmi  obtainedi  through  tbe  influ- 
ence of  the  earl  of  Dorset^  tbe  royal  license  for  act- 
ing in  a  separate  theatre ;  and  was  very  soon  enabled, 
by  the  voluntary  subscriptions  of  many  persons  of  qua- 
lity,  to  erect  a  new  playliouse  within  the  walls  of  the 
Tennis  Court  in  LincolnVInn^ Fields.  To  this  step 
Mr  Betterton  is  said  to  have  been  induced,  partly  by 
ill  treatment  from  the  managers,  and  partly  with  a  view 
to  repair,  by  the  more  enlarged  profits  of  a  manager, 
the  loss  of  bis  whole  fortune  (upwards  of  2000l.), 
which  he  had  undergone  10  the  year  1692,  by  adven- 
turing it  in  a  commercial  scheme  to  tbe  East  ladiee* 
Be  this,  however,  as  it  wilf,  the  new  theatre  opened  in 
1695  with  M^  Congreve^s  Love  for  Love,  the  snccesa 
of  which  was  aqaazitfgly  great.  Yet,  in  a  few  years,  it 
appeared  that  the  profits  arising  from  this  theatre,  op- 
posed as  it  was  by  all  the  strength  of  Cibber^s  and  Van* 
brugb*s  writings  at  the  other  house,  were  very  insignifi- 
cant i  and  Mr  Betterton  growing  now  into  the  infirmi- 
tiee  of  age,  and  labouring  under  violent  attacks  of  the 
gout,  he  gladly  quitted  at  ooce  the  fatigues  of  manage- 
ment and  the  hurry  of  the  stage. 

The  pvUie,  However,  who  retained  a  gratefnl  sense 
ef  the  plefKure  they  had  frequently  received  from  thia 
tbeatridftjlftaraii,  and  sensible  of  the  narrowness  of  hit 
Gireomslimces,  resolved  to  continue  the  marks  of  their 
esteem  to  him  by  giving  him  a  benefit.  On  the  7tb 
of  April  1709  the  oomedpr  of  Love  for  Love  was  per- 
formed for  this  purpose,  m  which  this  gentleman  bim- 
•e>f,  thoogh  then  upwards  of  70  years  of  age,  acted 
tbo  youthful  part  of  Valentine }  as  in  the  September 
ficiUowing  ho  did  that  of  Hamlet,  his  performance  of 
which  the  author  of  tho  Tatler  has  taken  particular 
ooUee  of.  On  tbe  former  occasion,  those  very  eminent 
perfbritoers,  Mrs  Barry,  Mrs  Bracegirdle,  and  Mr  Dog- 
get,  who  had  all  quitted  the  stage  some  years  befiwe,  in 
gratitude  to  one  whom  they  had  had  so  many  obliga- 
tiona  to,  acted  the  parts  of  Angelica,  Mrs  Frail,  and 
Ben  ;  and  Mr  Bowe  wrote  an  epilogue  for  that  night, 
which  was  spoken  by  the  two  ladies,  supporting  be- 
tweea  them  this  once  powerful  supporter  of  the  English 
atage.  The  profits  of  this  nig^it  are  said  to  have  a- 
nounted  to  npwards  of  500I.  the  prices  having  been 
raised  to  the  same  that  tbe  operas  and  oratorios  are  at 
prasent }  and  when  the  curtain  drew  op,  almost  as  large 
an  aedience  appearing  behind  as  before  it. 

Hie  nest  winter  Mr  Betterton  was  prevailed  on  by 
Mr  Owen  M*8winney,  then  mani^er  of  the  opera- 
boose  in  the  Hay-market  (at  which  plays  were  acted 
foor  times  a  week)  to  continue  performing,  though  hot 
seldom.  In  oonseqoence  of  which,  in  the  ensuing 
*pn)>gi  vis.  00  the  ajth  of  April  1710,  another  play 
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w»  given  oot  for  this  g^ptleman^a  benefit,  viz,  Tbe  ^ti^m 
Maid^s  Tragedy  of  Beaumont  and  Fletcher,  in  which  | 
he  himself  perform^  bis  celebrated  part  of  Melanthas.  Beit1Sa|. 
This,  however,  was  the  last  time  of  his  appearing  op.*^ 
00  the  stage.  For  having  been  suddenly  seized  with 
the  gout,  and  being  impatient  at  tbe  thoughts  of  disap- 
pointing his  friends,  he  made  use  of  outvrard  applica- 
tions to  reduce  the  swellings  of  his  feet,  which  enabled 
him  to  walk  on  the  stage,  though  obliged  to  have  his 
foot  in  a  slipper*  But  altliough  he  acted  tbat  day  with 
unusual  spirit  and  briskness,  and  met  with  universal  ap> 
pjiause,  yet  he  paid  very  dear  Sor  this  tribute  be  had 
paid  to  the  pi^>lic }  for  the  fomentationa  be  bad  made 
use  of  occasioning  a  revulsion  of  the  gouty  bomour  to 
tbe  nobler  parts,  threw  the  distemper  op  jnto  bis  head, 
and  terminated  bis  life  on  tbe  28th  of  tbat  month. 
On  the  2d  of  May  his  body  was  interfed  with  nracb 
ceremony  in  tbe  cloister  of  Westmiiister,  and  great 
honour  paid  to  his  memory  by  his  friend  the  Tatler, 
who  has  related  in  a  very  pathetic,  and  at  tbe  same 
time  the  most  dignified  manner,  the  process  of  the  ce- 
remonial. As  an  author,  Mr  Betterton  bad  a  consi- 
derable degree  of  merit.  His  dramatic  woiks  are, 
X.  AoMurons  Widow,  a  comedy,  x  Dioclesian,  a  dra- 
matic opera.  3.  Masqne  in  the  Opera  ef  Jhe  Fro- 
phetesa.  4.  Revenge,  a  comedy.  5.  Unjost  Judge,  a 
tragedy.  6.  Woman  made  a  jostice,  a  comedy.  As 
an  actor,  he  was  certainly  one  of  the  greatest  of  either 
bis  own  or  any  other  age }  but  those  who  are  desirooi 
of  havlnff^  him  painted  out  in  tbe  meet  lively  coloois 
to  their  imagination,  we  most  refer  to  tbe  description 
given  of  him  hiy  his  cotemporary  and  friend  CoUey 
Cibber,  in  the  Apology  for  his  own  life. 

BETTINELLI,  Xayier,  a  late  Italian  writer. 

Bee  SUPFLEMEHT. 

BETUE,  or  Betaw,  a  territory  of  tbe  Low  Cooa- 
tries  in  the  ducby  of  Guelderland,  between  tbe  riven 
Rhine  and  Leek. 

BETULA,  the  Bz&ch-trxx.  See  Boxant  £»- 
dem. 

BETULEIUS,  SiXTtTS,  an  able  grammarian,  a 
good  XiOtin  poet  and  philosopherj  bom  at  Memmio* 
gen  in  tbe  year  1500 ;  his  true  name. was  Btrch  Hs 
taught  tbci  belles  lettres  and  pbiloeophy  with  repota- 
tion  )  and  became  principal  of  the  college  ef  Angsbaig, 
where  he  died  on  tbe  x6tn  of  June  1554.  He  pohlished 
several  works  in  prose  ^  and  his  dramatic  pieces  of  J^ 
seph,  Susannah,  and  Judith,  are  esteemed* 

BEVECUM,  a  town  of  the  Netberhinda,  in  the 
province    of    BrabaoV      £•  Long.  4.  50.    N.  Lak 

50.45- 

BEVEIi,  among  masons,  carpenters,  &c*  a  kind  of 

square,  one  leg  whereof  is  ftieqnently  crooked,  aeaonU 

ing  to  the  sweep  of  an  arch  or  vault.  It  is  naoveable  en 

a  centre,  and  so  may  be  set  to  any  angle. 

BxysL-AngUf  any  other  angle  besides  tboae  of  jjP  01 
45  degrees. 

BEVELAND,  No&th  and  SeoTH,  two  ishmdi  in 
the  province  of  Zlealand,  between  the  eastern  and  west- 
ern branches  of  the  river  Scheldt,  making  part  of  the 
United  Provinces. 

BEVELLING,  in  ahip-bnilding,  tbe  ut  of  hew- 
ing  a  timber  with  a  proper  and  regidar  conre^  accord- 
ing to  a  mould  which  is  laid  on  one  aide  of  ks  sorface. 
^  In  QvdOf  to  bew  any  piece  of  timber  to  its  proper 
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eWiis  lievel,  it  will  be  necetsaiy,  first,  to  mtke  one  Mejiur 
B  unA  out  of  winding;  a  term  osed  io  signify  that  the  side 
*'*"^lof  a  timber  slioitl  j  be  a  plane.  If  this  side  be  opper- 
most,  and  placed  horizontally,  or  upon  a  level,  it  is 
plain,  if  the  timber  is  to  be  hewed  square,  it  may  be 
done  by  a  plummet  and  line ;  but  if  the  timber  is  not 
hewed  square,  the  line  will  not  touch  both  the  upper 
and  lower  edge  of  the  piece  $  or  if  a  square  be  aipplied 
to  it,  there  will  be  wood  wanting  either  at  the  upper 
or  lower  side.  This  is  called  within  9r  without  a  square* 
When  the  wood  is  deficient  at  the  under  side,  it  is  call* 
ed  under- heveiliitg  ;  and  when  it  is  deficient  on  the  up- 
per side,  it  is  called  Handing-heveUrng;  and  this  defici- 
ency will  be  more  or  Use  according  to  the  depth  of  the 
piece  \  so  that,  before  the  proper  beTeUings  of  the  tim- 
bers are  found,  it  will  be  sometimes  very  convenient  to 
assi^  the  breadth  of  the  timbers ;  nay,  in  most  cases  it 
will  be  absolutely  necessary,  especially  afore  and  abaft: 
though  the  breadth  of  two  timers,  or  the  timber  and 
room,  which  includes  the  two  timbers  and  the  space  be- 
tween them^  msy  be  taken  without  any  sensible  error, 
«s  for  as  the  square  body  goes.  For  as  one  line  repre^ 
sents  the  moulding  side  of  two  timbers,  the  foreside  of 
the  one  being  supposed  to  unite  with  the  aft-side  of  the 
tither ;  the  two  may  be  considered  as  one  entire  piece 
«f  timber.^     Mnmnps  Skip-Bmiding, 

BEVERAGE,  in  a  general  sense,  signifies  a  drink: 
hence  nectar  is  said  to  be  the  beverage  of  the  gods.  In 
Writers  of  the  middle  age,  beverage,  beveragiufn^  or  M- 
bm^agium^  denotes  money  to  give  to  an  artificer,  or  other 
person,  to  drink,  over  and  above  bis  hire  or  wages. 

BEVERIDGE,  William,  a  learned  English  bi- 
shop, in  the  begit.niifl^  of  the  tStb  century,  was  bora 


seenfs  to  have  repented  of  his  wicked  Manners  and  lewd  Beverland 
writings;  for  he  published  a  treatise  in  the  endtif  his        I 
life,  De  FomicationM  Cavenda^  in  1698.     It  is  said ,  Beverly, 
be  died  mad. 

BEVERLEY,  a  town  of  Yorkshire,  governed  by 
a  mayor,  a  recorder,  12  aldermen,  &c.  and  sends  two 
members  to  parliaftient.  llie  minster  here  is  a  very 
fair  and  neat  strticture,  and  the  roof  is  an  arch  df 
stone.  In  it  are  several  monuments  of  the  Percies,  eaHs 
of  Northumberland,  who  had  added  a  little  cltapel  to 
the  choir,  in  the  windows  whereof  there  are  several 
pictures  of  that  family  painted  on  glass.  At  the  upper 
end  of  the  choir,  at  the  right  of  the  altar-place,  stands 
the  freed  stool,  made  of  one  entire  stone,  to  which 
every  one  that  fled  had  a  right  of  protection.  At  the 
upper  end  of  the  body  of  the  chtnt:h,  next  the  choir, 
hangs  an  aneient  table,  with  the  picture  of  King  Athel- 
stane,  who  founded  the  church.  Between  them  is  this 
inscription : 

« 

Als  free  make  I  thee. 
As  heart  can  wish,  or  cgh  can  see* 

Hence  the  inhabitants  pay  no  toll  in  any  town  or  port 
in  England.  In  the  body  of  the  cfaorcb  stands  an  Sn- 
cient  monument,  called  the  Virgins  Tomh^  because  two 
virgin- sisters  lie  buried  there,  who  gave  the  toWn  a 
piece  of  land,  into  which  any  free  man  may  put  three 
milk-cows  from  Lady-day  to  Michaelraas.  At  the 
lower  end  of  the  body  of  the  churclK  ia  a  large  fimt  di 
agate  stone. 

Near  the  minster,  on  the  south  side  of  it,  is  a  place 
called  Hati'Gartk,  wherein  they  keep  a  court  of  re- 
cord, called  Provost* a  Court,  In  this,  causes  arising  wich^ 


in  the  year  1638,  and  educated  in  St  John^s  college  '  in  the  liberties  maybe  tried  for  any  sofo.   The  fiberties 


Cambridge,  where  he  distinguished  himself  very  early 
by  his  extensive  learning,  and  particularly  by  his  know- 
ledge of  Uie  oriental  langitoges.  Upon  the  deprivation 
of  Dr  Thomas  Ken,  bishop  of  Bath  and  Wells,  for  not 
taking  the  oaths  to  the  government  in  1 691,  he  refused 
the  offer  ef  that  see,  thoogh  he  was  then  chaplain  to 
King  WiMiam  and  Queen  Mary.  In  1704  he  was  con- 
secrated to  the  bishopric  of  St  Aaaph  \  in  which  high 
Amotion  he  so  behaved  himself  all  along,  and  discharged 
it  in  so  exemplary  a  manner,  that  he  approved  himself 
a  truly  primitive  prelate.  He  died  at  his  lodgings  in 
the  Cloisters  in  Westminster-abbey  in  1707;  aged  69. 
Aa  bis  whole  life  was  sp^nt  in  acts  of  piety  and  cha- 
rity, So  he  gave  remarkable  instanees  of  both  at  his 
death,  leaving  the  bulk  of  his  estate  fer  the  propagation 
«f  the  gospel,  and  promoting  of  Chrtsttan  knowledge, 
at  home  as  well  as  abroad.  His  Private  Thoughts  np- 
■ew  a  Christian  Life  is  a  very  popular,  though  in  many 
peinta  a  very  exceptionable,  book.  He  wrote  several 
other  works  on  various  subjeets^  particularly  on  the  orr- 
eotal  tonnes. 

^  BEVERLAND,  Habriaw,  a  man  of  exeenent  ge- 
nius in  the  end  of  the  17th  centoty,  but  who  prootito- 
ted  it  in  the  study  and  oompositvon'  of  looks  ef  n  very 
obnoxious  kind.  He  was  a  perfect  master  of  Ovid, 
Catttllno,  Fefrontns,  and  anfhora  of  that  stamp.  He 
10  fansoas  for  bis  book  on  Original  Wn,  in  which  be 
maintained,  that  Adam^s  sin  consisted  in  his  commerce 
with'  his  wife,  and  that  original  eia  is  nOihing  else 
iM'thsriBclimtion  of  the  sexet  taeaefi  oCber:  H  Was 
e^ndemMd  to  he  hurnt.    He  Ma  seanMoni'  Hfe^  bst 


contain  above  100  towns  and  partw  of  towns,  in  Holder- 
nesse  and  other  parts  of  the  east  riding  belonging  to 
it.  The  town  is  a  mile  in  length,  having  pleasant 
springs  running  quite  through  it.  It  is  beautified  with 
two  stately  churches  ;  and  has  li  firee-school,  with  two 
fellowships,  six  scbolarsbips,  and  three  exhibitions  in 
St  John*s  college,  Cambridge,  belonging  to  it  \  besides 
six  alms-houses,  where  none  are  admitted  but  those  that 

five  bond  to  leave  their  eflbcts  to  the  poor  when  they 
!e.  The  principal  trade  of  this  town  is  making  malt, 
oatmeal,  and  tanned  leather;  and  the  poor  people 
chiefly  support  themselves  by  making  bone- face.  A- 
boot  a  mile  east  from  the  (own,  there  is  a  mineral 
water,  which  cures  eruptions  of  the  skin,  and  is  bene- 
ficial in  the  king's  evil.  Population  6035  in  181  r. 
£•  Long.  o.  9.  N.  Lat.  53.  50. 

BEVERLY,  a  sea-port  of  Massaehuseto  in  North 
America,  separated  firom  Salem  by  a  bridge.  It  is  20 
miles  north  of  Boston,  in  'N.  Lat.  42.  31.  W.  Long. 
70,  50. 

BsvEKLr,  John  of,  in  Latin  Joannes  Beverkr- 
citiSf  archbishop  of  York  in  the  eightb  century,  was 
bom  of  a  noble  fiimilif  at  Haipbam  in  Northumber- 
land, and  was  justly  esteemed  one  of  the  best  schotare 
of  his  .time.  He  was  first  a  monk,  end  aftierward^ 
abbot  of  the  monastery  of  St  Hilda,  when  bis  merit 
recommended  him  to  the  fiivour  of  Alfred  king  of 
Nortbumberhind,  who  in  the  year  6S5  advanced  him 
to  the  see  of  Hagnstnfd  or  Hexham,  and  in  69^ 
trsasfated  him  to  the  arcbbisfaoprie  of  York.  This 
ftda^  was  tutor  to  the  femons  Bedl^^  mid  Hved  h  the 
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B^terly  Strictest  friendship  with  Area  knd  other  Anglo-Saxon 
II  doetori,  several  of  whom  he  engaged  to  write  comments 
,  ^^y^.  on  the  Holy  Scriptures.  In  704,  he  founded  a  college 
At  Beverly  for  secular  priests  j  and  after  he  had  go- 
verned the  see  of  York  34  years,  being  tired  of  the 
tiifnults  and  confusions  that  prevailed  in  the  charcb, 
divested  himself  of  his  episcopal  cbaracter,  and  retired 
to  Beverly  \  where  he  died  four  years  after,  on  the  7th 
of  May  72l.-<— Bede  and  other  iDonkish  writers  ascribe 
several  miracles  to  him.  Between  300  and  400  years 
scfter  his  death,  his  body  was  taken  up  by  Alfric  arch- 
bishop of  York,  and  placed  in  a  sfarioe  richly  adorn- 
ed with  silver,  gold,  and  precious  stones  ^  and  in 
1416,  the  day  of  his  death  was,  by  a  synod  held  at 
London,  appointed  a  festival.  We  are  told  that  Wit- 
Ham  the  Conqueror,  when  he  ravaged  Northmnber- 
laud  with  a  numerous  army,  spared  Beverly  alone, 
out  of  a  religious  veneration  for  8t  John  of  that  place. 
This  prelate  wrote  some  pieces  which  are  mentioned 
l>y  Bale  and  Pits,  viz.  x.  Pro  Luca  exponenda. 
1.  Homilut  in  JEvangelica.  3.  Epistoia  ad  Hildatn 
Ahbatusam.  4.  Epistakt  ad  Serebaktum^  Andenum  et 
Bertinum. 

'B£V£RUNG£N,  a  town  of  Germany,  io  the 
dioCese  of  Paderborn,  seated  at  the  confluence  of  the 
rivers  Beve  and  Weser,  in  £.  Long.  9.  30.  N.  Lat. 
51.40. 

B£VILE,  10  Heraldry^  a  thing  broken  or  open- 
ing like  a  carpenter^s  role :  Thus  we  say,  he  bear- 
^th  argent,  a  ohief  bevile,  vert,  by  the  name  of  Sever- 

BEVIN,  £lway,  a  musician  eminently  aki lied  10 
the  knowledge  of  practical  composition,  flourished  to- 
wards the  end  of  Queen  Elizabeth's  reign.  He  was  of 
We  lad]  extraction,  and  had  been  educated  under  Tallis, 
tfpon  whose  recommendation  it  was  that  in  1589  he 
was  sworn  in  gentleman  extraordinary  of  the  chapel ; 
from  whence  he  was  expelled  in  1637,  '^  being  disco- 
vered that  he  adhered  to  the  Romish  communion.  He 
^  was  aUo  organist  of  Bristol  cathedral,  hut  forfeited 
that  employment  at  the  same  time  with  his  place  in  the. 
jjMokimU  chapel.  Child,  afterwards  Doctor,  was  his  scholar. 
He  has  composed  sundry  services,  and  a  few  antheoM. 
Before  Bevin's  time  the  precepts  for  the  composition  of 
canon  were  known  to  few.  Tallis,  Bird,  Waterhouse, 
and  Farmer,  were  eminently  skilled  in  this  most  ab* 
struse  part  of  musical  practice.  Every  canon,  as  given 
to  the  public,  was  a  kiud  of  eniffma.  Compositions  of 
tliis  kind^were  sometimes  exhibited  in* the  form  of  a 
cross,  sometimes  in  that  of  a  circle  ;  there  is  now  ex- 
tant one  resembling  a  horizontal  son-dial :  und  the  re- 
solution  (as  it  was  called)  of  a  canon,  which  was  the 
resolving  it  into  its  elements  and  reducing  it  into  score, 
was  deemed  a  work  of  almost  as  great  difficulty  as  the 
original  composition.  But  Bevin,  with  a  view  to  the 
Improvement  of  students,  generously  communicated  the 
result  of  many  years  study  and  experience,  in  a  treatise 
which  is  highly  commended  by  all  who  have  taken 
oecasion  to  speak  of  it.  This  b(K>k  was  published  in 
4to,  in  1631,  and  dedicated  to  Goodman  bishop  of  Glou- 
cester, with  the  following  title :  '  A  briefe  and  short 
instruction  of  the  art  of  mnscc,  to  teach  how  to  make 
discant  of  all  proportions  that  are  in  use :  very  neces- 
sary for  all  such  as  an  desirous  to  attain  to  knowledge 
in.  tb«  nrt  \  nnd  nay  by  pncticey'  if  tliey  caa  singi  soon 
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be  able  to  compose  three,  fbor,  and  five  parts,  and  also 
to  compose  all  sorts  of  canons  that  are  n^ual,  by  these 
directions  of  two  or  three  parts  in  oQe  upon  the  plaia 
song.^  The  rules  contained  in  this  book,  for  composi- 
tion, ifi  general  are  very  brief  j  but  for  the  eompositioo 
of  canon  there  are  in  it  a  great  variety  of  examples  of 
almost  all  the  possible  forms  in  which  it  is  capable  of 
being  constructed,  even  to  the  extent  of  6a  parts. 

BEWDLY,  a  town  of  Worcestershire  in  Englaod, 
seated  on  the  bank  of  the  river  Severn,  in  W;  \m6^ 
%.  20.  N.  Lat.  52.  25.  It  has  its  name  Bewdkm^ 
Beavfley^  or  Beaalieu^  from  its  pleasant  situation  on  ue 
declivity  of  a  hill  overlooking  the  river,  and  command- 
ing a  fine  prospect  of  the  country,  and  fonncrly  "of  the 
forest  of  Wyre,  remarkable  for  its  tall  stately  oaks  and 
other  trees,  which  have  since  been  either  blown  or  cut 
down.  It  was  formerly  accounted  so  delightful  a  pUcc, 
that  Henry  VII.  built  a  house  here  for  Prince  Arthur, 
which  he  called  Tiken-haH*  Bcwdley  sent  bnrgesies  to 
parliament  very  early,  and  had  charters  and  great  pr^ 
vileges  from  Edward  IV.  and  Henry' VIK  which  wfit 
confirmed  with  the  addition  of  others,  by  Henry  Vlll, 
in  whose  time  it  was  annexed  to  the  county  of  Worce- 
ster. King  James  I.  granted  it  a  charter ;  of  which  a 
surrender  was  procured  in  Charles  Il.^s  time,  and  the 
corporation  was  new-modelled.  King  James  II.  co»> 
polled  it  to  accept  of  a  new  charter }  but  the  former 
surrender,  upon  a  trial,  was  held  void,  and  n  new  cbai^ 
ter  was  obtained  of  Queen  Anne.  In  consequence  of 
this  it  is  governed  by  a  bailiflT  and  burgesses,  recorder, 
steward,  town-clerk,  &c.  The  town  is  neat  and  well 
built ;  -and  carries  on  a  considerable  trade,  by  means  of 
the  Severn,  in  salt,  glass,  iron- ware,  and  Manchester 
goods ;  but  its  chief  manufacture  is  in  ca^pa,  commonly 
called  Monmouth  Cape,  Bewdly  •contained  5454  inha> 
bitants  in  181 1. 

BE  WITS,  in  falconry,  pieeet  of  leatber,  to  which 
a  hawk^s    bells   are  fastened,   and   battnned  to  his 

BEY,  among  the  Turks,  signifies  a  governor  of  a 
country  or  town.  The  Turks  write  it  befJk  or  ^d(,  fant 
pronounce  it  hey. 

The  word  is  particularly  applied  to  n  lord  of  a  ba»> 
ner^  whom,  in  the  same  language,  tbey  call  omtfgiee 
beg  or  bey.  Every  province  in  Turkey  is  divided  into 
seven  sangiacs,  or  banners,  eaoh  of  which  qunlifiet  a 
bey  \  and  these  are  all  commanded  by  tiie  governor  of 
the  province,  whom  thoy  also  call  oegierbegj  that  is, 
lord  of  all  the  beghs  or  Wys  of  the  province :  thcts 
beys  are  much  the  same  as  banners  were  formerly  ia 
England. 

SsY  of  Tci/mV,*  denotes  a  prince  or  king  thereof^  a»> 
swcring  to  what  at  Algiers  is  called  the  dey.  In  the 
kingdom  of  Algiers,  each  province  is  governed  by  a 
bey,  or  viceroy,  who  is  appointed  and  removed  nt  plei^ 
sure  by  the  dey }  but  has  a  despotic  power  withb  his 
jurisdiction. 

BEYKANEER,  or  Bicahsri:,  a  principalUy  of 
Hindostan.     See  Suppixmckt. 

BEYS,  Giles,  a  celebrated  printer  nt  Pkris,  in  the 
1 6th  centory,  and  the  first  introducer  of  the  consonanCs 
j  and  V. 

B£ZA,  Theodore,  one  of  the  pctncipat.piUan  of 
the  reformed  church,  wns  bom  at  Vexniai,  in  Bmgnn 
dy,  Juno  a^tb,  ^5^9*     Hn  was  broagbt  np  fay  his 
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naele  Nicbokb  de  Btza,  counsellDr  of  the  parliameiit 
of  Paris,  till  the  month  of  December  1528,  when  he 
jieot  him  to  study  at  Orleans,  and  aftertvards  III 
Bonrgrs,  %fbere  he  was  under  the  care  af  Meichior 
Wolniar,  under  whom  he  made  an  extraordinary  pro* 
gress  in  polite  learning,  and  frum  htm  imbibed  the 
farinciples  of  Calvinism.  His  oade  intended  him  for 
the  bar  ^  but  the  law  not  saiting  his  disposition^  he 
spent  most  of  his  iime  io  reading  the  Greek  and  Latin 
•othors,  mttd  in  composing  verses.  .  Io  X539,  ^^  ^^^'^ 
np  hts  licenUate^s  degree,  and  went  to  Paris.  He  fell 
into  snares  in  his  youth,  and  wrote  some  licentious 
tikiags*  Siokness  awakened  him  ^  and  he  pursued  a 
vow,. he  bad  formerly  made,  of  entering  into  the  re- 
formed teligioo*  According  to  this  resolution,  he  went 
Co  Geneva  and  made  pnblio  profession  of  the,  reformed 
religion.  In  x  549,  lie  accepted  of  tlie  Greok  professor- 
ship at  Lausanne,  where  he  also  read  lectureain  French 
on  the  New  Testament  to  the  refugees  of  both  sexes 
who  dwelt  in  tJiat  city.  Having  settled  at  Geneva,  he 
SMihered  to  Calvin  in  the  strictest  manner,  and  became 
in  a  little  time  his  colleague  in  the  church  and  in  the 
univei^ity.  He  was  sent  to  Nerac,  at  the  solicitation 
4>f  soafie  great  men  of  the  kingdom,  to  convert  tbi»  king 
of  Navarre,  and  to  confer  with  him  upon  affairs  of  im- 
portance. This  was  when  the  Guises  had  got  the  au- 
ihority  under  the  i^ign  of  Francis  IL  to  the  prejudice 
of  the  princes  of  the  blood.  Tlie  king  of  Navarre  hav- 
ing-testified,  both  by  letters  and  deputies,  that  he  desir- 
ed' that  Boxa  might  assist  at  the  conference  of  Poissi, 
the  senate  of  Geneva  consented.  The  assembly  hearken- 
ed attentively  to  bis  harangue,  till,  speaking  of  the 
ffiftl  preseoce,  he  said,  that  the  body  of  Jesus  Christ 
was  as  distant  from  the  bread  and  wine,  as  the  highest 
heaven  is  from  the  earth.  This  made  amurmur:  some 
cried  out,  Biaspkemavit  i  others  got  up  to  go  away. 
Cardinal  de  Touroon,  who  sat  in  the  frst  place,  desir- 
ed the  king  and  queen  either  to  silence  Beza,  or  to 
permit  him  and  his  company  to  withdraw.  The  king 
did.  not  stir,  nor  any  of  the  princes ;  and  leave  was  gi- 
ven to  go  on.v  Throughout  the  whole  conference  he  be- 
haved himself  with  great  ability.  He  often  preached  be- 
lere  the  queen  01  Navarre,  the  prince  of  Cond^,  and  in 
the  suburbs  of  Paris.  After  the  massacre  of  Vassi,  he 
was  deputed  to  the  king  to  complain  of  this  violence. 
The  civil  war  followed  soon  after,  dnnng  which  the 
prince  of  Cond^  kept,  him  with  him  'y  and  while  the 
prince  was  imprisoned,  he  lived  with  Admiral  ile  Co- 
ligttt,  and  did  not.  retnm  to  Geneva  till  after  the  peace 
JI563.  In  157 1,  he  was  chosen  moderator  at  the  na- 
tional synod  of  Rochelle  i  and  in  the  year  after,  aesikted 
at  that  of  Nismes ;  after  this,  he  assisted  at  the  con- 
jerences  of  Montheliard,  and  at  those  of  Bern.  The 
infirmities  of  old  age  beginning  to  fall  heavy  upon  him 
Uk  I597t  he  could  seldom  speak  in  public  :  and  at  last 
ht  left  it  off  entirely  in  the  beginning  of  the  year 
x6oo.  However,  in  1597,  he  wrote  some  animated 
veiaes  against  the  Jesuits,  on  the  occasion  of  the  report 
that  was  made  of  his  death,  and  of  his  having  before 
lie  died  made  profession  of  the  Roman  faith.  He  lived 
till  the  xjtk  of  October  1605.  ''^  ^^^  *  ^^^  of  ex- 
traordinary merit,  and  one  who  did  great  services  to  the 
Protestant  cause.  This,  however,  exposed  him  to  in- 
ttiimermble  slanders  and  calumnies  ;  but  he  showed  both 
Ip.  tbft  iC^lboUcs. find. Lotberansy  that  he  tmderstood 


how  to  defend  hini^lf.  He  wrote,  X.  A  T^aoaUtion 
of  die  New  Testament  \  2.  Turned  the  Psalms  into  La- 
tin verse ;  5.  Pul>lished  a  Treatise  on  the  Sacraments; 
4.  Some  Sermons  oa  the  PaMion  of  Jesus  Christ  and 
oa  Solomon^s  S«iiig>  5.  A  version  of  the  CanticU;s,  in 
lyric  verse  \  6.  A  French  tragi-comedy,  entitledi  The 
Sacrifice  of  Abraham  \  and* many  -other  pieces. 

BEZANS,  cotton^  cloths,  which  come  from  Ben- 
gal :  some  are  white,  and  otiiers  stripped  with  several 
colours. 

BEZANTLER,  tlie  branch  of  a  deer's  horn  next 
below  the  brow-aotler. 

BEZOAR,  in  Natural  HiMtoty  and  Medicine^  a  ge- 
benil  name  for  certain  animal  substances  supposed  to  be 
effectual  in  preventing  the  fatal  consequences  of  poison. 
The  word  comes  from  the  Persian  badacher^  bisuker^ 
or  pakaaarj  which  signifies  an  antidote. 

The  first  mention  made  of  bexoar  is  in  Avenzoar, 
an  Arabian  physician,  who  gives  a  very  romantic  ac- 
count of  its  origin.  He  describes  it  as  generated  of 
the  tears  or  gum  of  the  eyes  of  stags ;  who,  after  eat* 
ing  serpents,  psed  to  run  into  the  water  up  to  the  nose, 
where  tbey  stood  till  their  eyes  began  to  ooze  a  hu- 
mour, which,  collecting  under  the  eye-lids,  gradually 
thickened  and  coagulated,  till,  being  grown  bard,  it 
was  thrown  off  by  the  animal  in  rubbing  frequently. 
Other  opinions  no  less  fabulous  obtained  till  the  time 
of  Garoias  al  Horto,  pliysician  to  the  Portuguese  vice- 
roy of  the  Indies,  who  gave  the  first  genuine  account 
of  it.  Kempfer  afterwards  gave  a  description  of  it,  witk 
some  new  particulars. 

The  bezoar  is  a  calculous  concretion  foond  in  the 
stomach  of  certain  animals  of  the  goat  kind*  See 
Capra.  It  is  composed  of  concentrical  coats  sor- 
rounding  one  another,  with  a  little  cavity  in  the  middle, 
containing  a  bit  of  wood,  straw,  hair,  or  the  like  sub- 
stances. 

There  are  two  sorts  of  bezoar ;  on«  brought  firom 
Persia  and  the  East  Indies,  the  other  from 'the  Spanish 
West  Indies.  The  first  or  best  sort,  called  onental  be* 
moar^  is  of  a  shining  dark-green  or  olive  colour,  and 
an. even  smooth  surface  \  on  removing  the  outward  coat, 
that  which  lies  underneath  it  appears  likewise  smooth 
and  shining.  The  occidental  has  a  rough  surface,  and 
less  of  a  green  colour  then  the  foregoing  ;  it  is  likewise 
much  heavier,  more  brittle,  and  of  a  looser  texture  \ 
the  coats  are  thicker,  and  on  breaking  exhibit  a  num- 
ber of  strisB  curiously  interwoven.  The  oriental  is  ge- 
nerally less  than  a  walnut;  the  occidental  for  the  most 
part  larger,  and  sometimes  as  big  as  a  goose  egg.  The 
first  is  universally  most  esteemed,  and  is  the  only  sort 
now  retained  by  the  London  college  ^  the  Edinburgh, 
in  the  edition  of  their  pharmacopoeia  preceding  the  pre- 
sent, directed  both  \  but  they  now  seem  to  allow  them 
to  be  used  promiscuously,  retaining  in  their  catalogue 
only  tlie  name  bezoar  lapis. 

This  stone  is  in  high  esteem  among  the  Persians,  and 
even  of  grater  value  than  in  Europe,  which,  with 
sundry  other  circumstances  needless  to  relate  here,  has 
given  occasion,  to  many  to  suspect,  that  the  true  bezoar 
is  never  brought  to  us.  Some  authors  relate  with  great 
confidence,  that  all  the  stones  commonly  .sold  under  this 
name  are  artificial  compositions,  lliat  some  of  them 
are  so,  k  evident;  hence  the  great  differences  in  the 
Sicpottotf  wbick  diffexent  penoiv  bnte.  given  of  their 

qualities : . 
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B#c«$r.  qualities:  tli^  stones  excminetl  bj  Slare  as  oriental  be» 
zoar^iJ  not  dissoHre  in  acids  j  those  nhich  Grew  and 
»fioylefliadc  trial  of,  did  }  those  employed  by  Geoffray 
(in  some  esperioientfl  related  in  the  French  memoirs 
'1710)  did  not  seem  to  be  acted  on  by  rectrtied  spirits } 
mrhilst  some  of  those  examined  by  Neumann  at  Berlin 
almost  totally  dissolved,  therein.  Tlie  common  mark 
of  the  goodness  of  this  stone,  is  its  striking  a  deep 
green  coloor  on  white  paper  that  has  been  robbed  wkh 
chalk. 

Btfzoar  was  not  known  to  the  ancient  Greeks,  and 
is  first  taken  notice  of  by  the  Arabians  (as  aboi^  mea- 
tionedX  who  extol  it  in  a  great  variety  of  disorders, 
particularly  against  poisons.  Later  writers  also  bestow 
extraordinary  commendations  00  it  as  a  sudorific  and 
alesipharmac  ;  virtues  to  which  it  oertait^y  has  no  pre* 
tence.  it  has  no' smell  or  taste,  is  n«t  digestible  in  the 
stomach  of  the  animal  in  which  it  is  found,  and  is  scarce 
capable  of  being  acted  on  by  any  of  the  juices  of  the 
human  body.  It  cannot  be  considered  in  any  other 
light  than  as  an  absorbent  ^  and  is  much  the  weakest 
of  all  the  common  substances  of  that  class.  It  has 
been  given  to  haHf  a  dram,  and  sometimes  a  whole 
dram,  wtthont  any  sensible  effect ;  though  the  gene- 
ral dose  (on  account  of  its  great  price)  is  only  a  few 
^grains. 

Bezoar,  in  a  more  extensive  sense,  includes  all  snb- 
-  stances  formed  stratum  snper  stratum  in  the  stomachs  or 
intestines  of  animals  j  in  which  sense  peark,  the  con- 
cretions called  erabt-eyes^  &c.  belong  to  the  elate  of 
4)ezoars.  To  this  also  belong  the  hippolithus,  or  bt* 
%o(tr  eqmnum^  a  stone  sometimes  found  in  the  stomach 
or  intestines  of  a  horse  :  the  monkey -beaoar,  a  stone 
said  to  be  found  in  the  stomachs  of  certain  monkeys  in 
Brazil  and  the  East  Indies,  harder  than  the  oriental 
bezoar,  of  a  dark  green  ^colour,  and  very  costly  on  ac- 
count of  its  scarcity.— ^rasoor  bovinum^  is  a  yellowish 
stone  found  in  the  ox*s  gall-bladder.-— ^Ttfisair  heioiars 
are^stony  substances  found  in  the  intestines  of.  sewral 
persons,  formed  from  the  stones  of  plums,  or  other 
fruits,  retained  in  the  ececum  or  other  guts,  and  grow- 
ing coated  over,  of  which  we  have  an  instance  given 
by  Dr  Cole,  Phil.  Trans.  N^  23S*'*-'Be%oartmeroeo»mt» 
€um  is  the  same  with  the  human  calcnlns ;  and  is  van* 
ous  in  its  degrees  of  hardness,  as  well  as  in  its  size  and 
iigure.  It  has  been  nsed  in  the  place  of  the  more  costly 
sorts.— As  to  the  bewiar  hy$tricis^  a  concretion  found 
in  the  gall-bladder  of  an  Indian  porcopina  ^  and  the 
German  bezoar,  or  that  found  in  mountain  deer,  espe- 
cially on  the  Alps  \  these,  not  being  stones,  are  more 
properly  called  by  late  writers  egagrophike ;  the  for- 
mer consisting  of  woolly  fibres,  and  a  bitter  friable 
natter,  having  neither  lamiasB  nor  membranes^  the 
latter  being  a  hall  of  hair  or  herbs,  or  perhaps  roots, 
compacted  in  the  stomach. of  the  anii^aL— They  are 
all,  as  medicines,  unworthy  of  regard.-— The  bezoar 
bovinnm,  or  ox  bezoar,  is  used  by  miniature-painters  in 
sewral  casts  of  yellow. 

BszoAit-Minerak    See  Prarmact  Index, 

Fossii  BnoJMf  is  a  kind  of  figured  stone,  farmed 
like  the  animal  bezoar,  of  several  coats  or  strata  ranged 
round  some  extraneous  body  which  forms  a  nucleus, 
and  soppoied  to  have  the  same  virtues.  It  is  found 
chiefly  in  Sicily,  in  sand  and  clay  pits.  It  is  of  a  pnr- 
;ple  colour,  with  a  rough  surface,  the  siza  of  a  wmloat, 
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and  light*     When  broken,  it  is  found  to  be  an  iioiiy  i^^ 
crust,  containing  in  its  hollow  a  fine  greenish  white      | 
earth,  resembling  pale  bezoar.     Tbe  earth  is  used  and  Kue^ 
Mt  the  shells,     it  seems  to  be  of  the  nature  of  bok ' 
armeniae.     It  is  calkd  Sicikan  eartk 

BEZOAKDIC,  an  appellation  given  to  whatever 
partakes  of  the  nature  of  bezoar ;  also  compound  me* 
dicines  whereof  bezoar  makes  an  ingredient. 

BIA,  in  Commerce^  a  name  given  by  the  Siamese 
to  tlioae  smaM  shells  which  are  called  rotvnev  through- 
out almost  all  the  other  parts  of  the  East  Indies.  Sm 
Cowries. 

BI^UM,  /liMMy,  in  Rhetoric^  denotes  a  kind  of 
counter  argument,  whereby  something  alleged  fortbs 
adversary  is  retorted  against  him,  and  made  to  con- 
clude a  different  way :  for  instance,  OeddiUi^  quia  ed* 
Hiiuti  mterficto^-'^tmm^  hwm  quia  adttiti  inUtftct^ 
won  oecidii  nam  sitd  esset^  in ^fitgam  mt  confeeiuem. 
^*  You  killed  the  penon  because  yon  were  fbond  stand- 
ing by  his  body.  Butum^  Bather  I  did  not  kill  him 
because  I  was  foond  standing  by  his  body  \  since,  m  the 
other  case,  I  should  have  fled  away.^ 

BiJEUM,  in  the  Grecian  laws,  was  an  action  brought 
against  those  who  ravished  women,  or  used  Tiolenoe  ts 
any  man*s  person. 

BIAFAB,  or  Biafra,  a  kingdom  of  A&ica,  sita*. 
ated  to  the  east  of  Beninvto  the  west  of  Medhn,  .Am 
which  it  is  divided  by  a  chain  of  moontatna,  and  ex- 
tending southward  to  the  fourth  degree  of  north  lati- 
tode.  The  natives  are  the  most  of  all  negroea  addicted 
to,  and  infatnated  with,  magic ;  imagining  themselvM 
capable  of  causing  rain,  thunder,  and  lightning  :  theie- 
fore  they  warsbip  the  devil  with  great  zeal,  nd  even 
sacrifice  tbeir  children  to  him. 

BIAFORA,  in  tbe  costoms  of  tbe  middle  age,  a 
form  of  cry  or  alarm  to  arms;  on  tbe  hearing  whereof 
the  inhabitants  of  towns  or  villages  were  to  isfloe  Inth, 
and  attend  their  prince.  The  vrord  seems  originally 
firom  Gascony  \  and  the  Italians  even  now  on  a  soddea 
iasoraection  of  the  people,  commonly  cry,  Via^Jaru^  by 
an  usual. chance  of  the  letter  B  into  V. 

BIARCliUS,  an  officer  in  the  coort  of  die  empe- 
rors of  Constantinople^  intrasted  with  the  cam  and  m* 
speotion  of  the  provisions  of  tbe  soldiery; 

BIALOGOfiOD,  or  Ak£rman,  a  strong  town  ef 
Bessarabia,  in  European  Russia.  It  ia  seated  on  a 
kke  calkd  Vidmia^  .near  the  sea-aide,  10  £•  Long.  22. 
50.  N.  Lat.  46.  24. 

BI  ANA,  a  town  of  Asia  in  Hiodostali,  50  mSes  west 
from  Agra,  remarkable  for  its  excellent  indigo,  and 
formerly  for  iu  copper  mines.  £•  Long.  77.  o.  N.  Lat 
26.  20. 

BIANCHI,  Frakcssco,  adled  //  Frari,  an  emi- 
nent painter,  was  bom  at  Modena  ;  and  had  the  beaeot 
of  being  master  to  one  of  the  most  esteemed  painters 
tliat  ever  appeared,  Antonio  Corregio.  His  colonriag 
was  delicately,  fine  \  his  attitudes  full  of  gnioe  ;  and  hk 
invention  extremely  grand.  His  weeks  had  an  asto- 
Btshing  heaoty,  and  are  prized  as  bigMy  aa  even  those 
of  Corregio.     He  died  in  1 5  20. 

BIANCHINI,  Fravcis,  one  of  die  most  leaned 
men  of  his  time,  was  bom  at  Verona  in  1662,  of  a  neUe 
and  ancient  family.  Hk  taste  fiiir  natural  pUksophy 
and  mathematics  induced  him  to  establish  the  academy 
a^  Aktofili,  at  Verauu    He  west  to  Borne  in  i6t4$ 

and 
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«l^i  suid  WAS  made  librarian  to  Cardinal  Ottqboni,  who  was 
tt  afterwards  pope  under  tbe  nmme  of  Alexander  VIII. 
»1^*  He  also  became  cunun  of  St  Mary  de  la  Rotonda,  and 
at  lengtb  of  St  Lawrence  in  Damaso.  He  was  esteem- 
ed by  the  learned  ;  and  was  a  member  of  many  acade- 
mies. I^e  published  several  ingenious  dissertciifios,  &c« 
and  died  in  1729*  aged  67. 

BIAS,  one  of  tbe  seven  sages  of  Greece,  floarisbed 
about  608  before  Christ.  He  was  accustomed  to  say, 
**  It  was  a  sickness  of  tbe  mind  to  wish  for  impossible 
things.*'  During^  the  siege  of  Priene,  bis  native  city, 
being  asked  why  he  was  tbe  only  one  who  retired  from 
the  place  without  carrying  any  thing  with  him,  be  re- 
plied.  That  be  carried  his  all  with  him ;  meaning,  that 
iiis'lLnowledge-  and  virtue  were  the  only  blessing^s  that 
were  peculiarly  hiis  own,  since  tbey  could  not  be  taken 
from  him.  He  expired  while  pleaiding  for  one  of  bis 
friends. 

Bias,  or  Biast^  in  a  general  sense,  the  inclination  or 
bent  of  a  person^s  mind  to  one  thing  more  than  an- 
other.—It  also  signifies  the  lead  or  weight  pot  into  » 
bowl,  that  draws  or  turns  the  course  of  it  any  way  to 
which  the  bias  looks*  - 

BIBERACH,  formerly  a  free  and  imperial  city  of 
Suabia  in  Germany,  but  now  include. in  the  kingdom 


written  out,  and  faaidi  aado  for  all  Ae  oUitr  psitt  of  Bible. 
Abe  scriptures,  (2  Kings  xxii.)  ^  by  which  meaoa  o^ 
pies  of  the  whole  became  multiplied  among  tbe  peapl^ 
who  carried  them  with  them  into  their  captivity^  Af* 
ter  tba  itetnrn  of  the  Jews  from  the  Babylooisb  capti- 
vity, Ezra  got  together  as  manT  oopiea  as  be  could  of 
the  saored  writings,  and  ant  of  jtMm  all  prepaff  d  aco*-^ 
reel  edition,  diaposing  the  sevorai  booko  in  their  proper 
order,  and  settlisig  the  canon  of  seriptufe  for  bis  tioM. 
These  books  he  divided  into  three  parts,    i.  Tbe  Law, 

9.  The  Prophets.     3*  The  Cetubim  or  Hagiograpbia. 

I.  The  Law  coautas,  i.  Gencsie.  2.  Exodus.  3. 
Leviticus.     4.  Numbers.     5.  Deuteronomy. 

II.  The  writings  of  the  prophets  are,  I.  Joshua^ 
2.  Judges,  with  ttnth.  3.  Samuel*  4*  Kings*  5,  i- 
saiab.  6.  Jeremiah,  with  hia  Lamentations.  7.  £- 
zekiei.     8.  Daniol.    9.  The  twelve  minor  prophets. 

10.  Job.     XI.  Exra.     12.  Nehemiab.     13.  Esther. 

III.  And  tbe  Hftgiograpbia  eoosists  of,  x.  The 
Psalms.  2.  The  Proverbs.  3.  Ecclcsiastes.  4.  The 
Song  of  Solomon.  This  division  was  manfe  for  the  sake 
of  reducing  the  number  of  tbe  sacred  hooks  to  the  num* 
her  of  the  letters  in  their  alphabet,  which  amount  to 
22.  .  At  present,  the  Jews  reckon  24  books  in  their. 


of  Wirtemberg.  It  has  a  large  manufacture  in  fustians,  .  «anon  of  Scripture,  in  disposing  of  which  tbe  law  stamb 


and  is  seated  on  the  river  Buss.    £•  Long.  lo.  2.  N. 
Lat.  48.  4« 

BIBERSBEBG,  a  town  of  Upper  Hungary,  situ- 
ated  in  £.  Long.  17.  25.  N.  Lat.  48.  35. 

BIBIENA,  Ferdinand  Galli,  an  excellent  paint- 
er and  architect,  was  bom  at  Bologna  in  1657  j  ^°^  ^^ 
surnamed  Bibiena  from  a  territory  of  that  name  in  Tus- 
cany, in  which  his  father  was  born.  He  acquired  such 
reputation  by  his  skill  in  architecture,  tbe  decorations 
of  the  theatre  ^nd  perspective,  that  the  duke  of  Parma 
invited  him  to  his  court,  and  made  him  bit  first  painter 
and  architect.  Bibiena  at  length  went  to  the  emperor^s 
court,  where  he  had  tbe  same  honours  and  advantages. 
He  wrote  two  books  of  arcbitectniv  \  and  died  at  Bo- 
logna, at  above  80  yeaia  of  age.  His  sons  followed  with 
success  the  same  professions. 

BIBLE  (in  Greek  /MA^t  the  book\  a  name  applied 
by  Christians  by  way  of  eminence  or  distinction  to  tbe 
collection  of  sacred  writings,  or  the  holy  scriptures  of 
the  Old  and  New  Testaments  ^  known  also  by  various 
other  appellations,  a^,  the  Sacred  Books,  Holy  Writ, 
Inspired  Writings,  Scriptures,  &c.  The  Jews  styled 
the  Bible  (that  is  the  Old  Testament)  mikra ;  which 
signifies  Lesson  or  Lecture* 

This  collection  of  the  sscred  writings  containing 
those  of  the  Old  and  New  Testament,  is  justly  looked 
upon  as  the  foundation  of  the  Jewish  as  well  as  the 
Christian  religion.  The  Jews,  it  is  true,  acknow- 
ledged only  the  scriprures  of  the  Old  Testament,  the 
correcting  and  pnhlisbing  of  which  is  unanimously 
ascribed,  both  by  the  Jews  and  Chrisliaps,  to  Eara. 
Some  of  the  ancient  fathers,  on  no  other  foundation 
than  that  fabulous  and  apocryphal  book,  the  second 
book  of  Esdras,  pretend,  that  the  scrtptofes  were  en- 
tirely lost. and  destroyed  at  the  Babylonish  captivity, 
tnd  that  Ez.ra  restored  them  all  again  by  divine  revela- 
tion. What  is  certain  is,  that  in  the  reign  of  Josiah 
there  was  no  other  book  of  the  law  extant  besides  that 
found  in  the  temple  by  Hilkiah  j  from  which  original, 
by  order  of  that  pious  king,  copies  were  immediately 


as  it  did  in  the  former  division,  and  tbe  prophet9  ans 
.distributed  into  tbe  former  and  latter  prophets*. 

The  former  prophete  are, , 
Joshua,  Judges,  Samuel,  Kings. 

The  latter  prophets  are, 
Isaiah,  Jeremiah,  Ezekiel,  and  the  x  2  minor  prophets^ 

And  the  hagiograpbia  consiste  of 
Tbe  Psalms,  tbe  Proverbs,  Job,  the  Song  of  SolomoiV- 
Both,  tbe  Lamentations,  Ecclesiaftea,  Esther,  Daniel, 
Ezra,  tbe  Chronicles. 

Under  the  name  of  Eira,  they  comprehend  Neba- 
miah.  It  is  true  this  order  bath  not  always  been  ob- 
served, bat  the  variations  from  it  are  of  little  or  no 
moment. 

The  five  books  of  the  law  are  divided  into  54  sec^ 
tions.  This  division  many  <^  the  Jews  hold  to  have 
been  appointed  by  Moses  himself)  but  others,  with 
more  probability,  ascribe  it  to  Esra.  The  design  of 
this  division  was,  that  one  of  these  sections  might  be 
read  in  their  synagogues  every  sabbath- day.  The  nam- 
her  was  54,  because  in  their  intercalated  years  a  month 
being  then  addjed,  there  were  54  sabbaths.  In  other 
years,  they  reduced  them  to  52,  by  twice  joining  to- 
gether two  short  sections.  Till  the  persecution  of  An- 
tiochos  Epipbanes,  they  read  only  the  law  \  but  the 
reading  of  it  being  then  prohibited,  tbey  substituted  in 
tbe  room  of  it  54  sections  out  of  the  prophete ;  and 
when  tbe  reading  of  the  law  was  restored  by  the  Mac- 
cabees, the  section  which  was  read  every  sabbath  out 
of  the  law  served  for  their  firii  lesson,  and  the  stction 
out  of  the  prophets  for  their  second  These  sections 
were  divided  into  verses  ;  of  which  division,  i{  Ezra  was 
not  the  author,  it  was  introduced  not  long  after  him, 
and  Sf-ems  to  have  been  designed  for  thoase  of  the  Tar- 
gamists  or  Chaldee  interpreters  1  for  after  the  return  of 
the  Jews  from  the  Babylonish  captivity,  when  the  He- 
brew language  ceased  to  be  their  mother  tongue^  and 
the  Chaldee  grew  into  use  instead  of  it,  the  custom  was 
that  the  law  should,  be  first  read,  in  tbe  original  He- 


BIB.        [600 

tlible.  brew,  and  then  interpreted  to  the  people  in  the  Chnldee 
language,  for  which  purpose  these  shorter  sections  or 
penods  were  Tery  convenient* 

The  division  of  the  scriptures  into  chapters,  as  we  at 
present  have  them,  is  of  much  later  date.  Some  attrir 
bnte  it  to  Stephen  Langton,  archbishop  of  Canterbnry, 
in  the  reigns  of  John  and  Henry  III*  But  the  true 
author  of  the  invention  was  Hugo  de  Sancto  Caro,  com- 
monlj  called  Hugo  CdrdtnaUs^  becaoso  he  was  the  first 
Dominical^  that  ever  was  raised  to  the  degree  of  car- 
dinal. This  Hugo  flourished  about  the  year  x  240.  He 
wrote  a  comment  on  the  scriptnreS|  and  projected  the 
first  concordance,  which  is  that  of  the  vulgar  Latin  Bi- 
ble. .  The.  aim  of  this  work  being  for  the  more  easy 
finding  out  any  word  or  passage  in  the  scriptures,  he 
found  it  necessary  tb  divide  the  book  into  sections,  and 
the  sections  into  subdivisions :  for  till  that  time  the 
vulgar  Latin  Bibles  were  without  any  divbion  at  all. 
These  sections  are  the  cliapiers  into  which  the  Bible 
has  ever  since  been  divided.  But  the  subdivision  of 
the  chapters  was  not  then  into  verges,  as  it  is  now. 
Hugo^s  method  of  subdividing  them  was  by  the  letters 
A,  B,  C,  D,  £,  F,  G,  placed  on  the  margin  at  an 
equal  distance  from  each  other,  according  to  the  length 
of  the  chapters.  The  subdivision  of  the  chapters  into 
verses,  as  they  now  stand  in  oor  Bibles,  had  its  origi- 
nal from  a  famous  Jewish  rabbi,  named  Mordecai  Na<> 
than,  about  the  year  X445«  This  rabbi,  in  imitation 
of  Hugo  Cardinalis,  drew  up  a  concordance  to  the  He- 
brew Bible,  for  the  use  of  the  Jews.  But  though  be 
followed  Hugo  in  his  division  of  the  books  into  chap- 
ters, he  refined  upon  his  invention  as  to  the  subdivi- 
sion, and  contrived  that  by  verses:  this  being  found 
to  be  a  much  more  convenient  method,  it  has  been 
eTer  since  followed.  And  thus,  as  the  Jews  borrowed 
the  division  of  the  books  of  the  Holy  Scriptures  into 
chapters  from  the  Cbri9tians,  in  like  manner  the  Chri- 
stians borrowed  that  of  the  chapters  into  verses  from 
the  Jews. 

The  order  and  division  of  the  books  of  the  Bil^le,  as 
well  of  the  Old  as  of  the  New  Testament,  according 
to  the  disposition  made  by  the  council  of  Trent,  by  De- 
cree L  session  iv.  are  as  follow :  where  we  are  to  ob- 
serve, that  those  books  to  which  the  asterisms  are  pre* 
fixed,  are  rejected  by  the  Protestants  as  apocryphal. 

Genesisi , 

Exodus, 

Leviticus, 

Numbers, 

Deuteronomy^ 

Joshua, 

Judges  and  Ruth, 

1  Samuel,  or  i  Kingly 

2  Saniuel,  or  2  Kings, 

1  Kings,  otherwise  called  3  Kingti 

2  Kings,  otherwise  called  4  Kings, 

1  Chronicles, 

2  Cbrooicles, 

1  Esdras  (as  the  LXX  and  Vulgate  call  it),  or  (he 
book  of  Ezra, 

2  Esdras  or  (as  we  have  it)  the  book  of  tNehemiah, 
•Tobit,     ^ 
•  Judith, 
Esther, 


]  BIB! 

Job, 

Psalms, 

Proverbs, 

Ecclesiastes, 

Song  of  Solomon, 

*  The  book  of  Wisdom, 

*  Ecdesiasticns, 
Isaiah, 

Jeremiah  and  ^fiarnch, 

Ezekiel, 

Daniel, 

Hosea^ 

Joel, 

Amos, 

Obadiah, 

Nahum,  which  we  place  irtimedlately  after  Micsh| 

before  Habakkuk, 
Jonah,  which  we  place  immediately  after  Ohadiah| 
Micah, 
Habakkuk« 
Zephaniahi 
Haggait 
Zlechariah^ 
Malachi, 

*  X  Maccabeel, 

*  2  Maccabees^* 


The  Gospel 


The  Epistle  of 
St  Paul  to 


The  books  of  the  iJem  Testament  are, 

St  Matthew, 
Mark, 
Luke, 
John. 
The  Acts  of  the  Apoatles. 
^  the  Romans, 
the  Corinthians,  I. 
the  Corinthians,  II.- 
the  Galatians, 
the  Ephestans, 
the  Pbilippians, 
the  Colossi  ans, 
the  Thessaloniansy  I.* 
the  Tbessalonians,  11/ 
Timothy,  L 
Timothy,  IL 
Titus, 
Philemon, 
the  Hebrews^ 
'St  James, 
St  Peter,  I. 
St  Peter,  II. 

1st  John,  I^ 
St  John,  II. 
St  John,  IIL 
St  Jude. 
The  Revelation  of  St  John. 


The  general 
Epistle  of 


The  apocryphal  books  of  the  Old  Testament,  ac'^ 
cording  to  the  Romanists,  are,  the  book  of  Enoch  (see 
Jude  14.)*  the  third  and  fourth  books  of  Esdras,  the 
third  and  fourth  books  of  Maccabees,  the  prayer  of 
Manasseb,  the  Testament  of  the  twelve  patriarchs,  the 
Psalter  of  Solomon,  and  some  other  pieces  of  this  na« 
ture. 

The  apocryphal  books  of  the  New  Testament  are, 
tha  epistle  of  St  Barnabas,  the  pretended  epistle  of  S^ 
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Paul  to  the  Laodiceans,  several  spurioOe  gospdct  Acts 
of  the  Apoetles,  aod  Revelations ;  the  book  of  Hennas, 
entitled  the  Shepherd,  Jesos  Christ's  Letter  te  Ahga- 
rus,  the  epistles  of  St  Paul  to  Seneca,  aad  several -other 
pieces  of  the  like  nature,  aH  may  be  seen  in  the  oollec* 
tion  of  the  apocryphal  writings  of  the  New  Testament 
made  by  FabrictU!i. 

The  books  whic  h  are  cited  in  the  Old  Testament,  and 
now  lost,  are  these  ;  the  book  of  ihe  R^^teous^  or  of 
Jasher,  as  our  version  of  the  Bible  has  it  (Joshi  x.  13. 
and  2  Sam.  i.  1 8k)  >  the  book  of  the  wars  of  the  Lord, 
(Numb.  zxi.  14.)  'f  the  annals  of  the  kings  of  Israel, 
so  often  cited  in  the  books  of  the  Kings  and  Chro- 
nicles. The  author!!  of  these  annals  Were  the  prophets, 
irho  lived  in  the  kingdoms  of  Judah  and  Israel.  We 
have  likewise  but  a  part  of  Solomon^s  3060  proverbs 
and  his  1005  sangD,  (x  Kings  Iv.  3  a.)  ;  and  we  have 
entirely  lost,  what  he  wrote  upon  plants,  animals,  birds, 
fishes,  and  reptiles^. 

.  Ezra,  in  the  opinion  of  roost  learned  men,  published 
the  Scriptures  in  the  Chaldee  character  i  for  that  Ian* 
guage  being  grown  wholly  into  use  among  the  lews, 
he  thought  proper  to  change  the  old  Hebrew  charac- 
ter for  it,  which  hath  since  that  time  been  retained  on- 
ly by  the  Samaritans,  among  whom  it  is  preserved  to 
this  dav. 

Prideaux  is  of  opinion  that  Ezra  made  additions  in 
several  ptirt.4  of  the  Bible,  where  any  thing  appeared 
necessary  for  illustrating,  connecting,  or  completing, 
the  work  i  in  which  he  appears  to  have  be^  assisted 
by  the  sa«ne  spirit  in  which  they  were  first  written* 
Among  such  additions  are  to  be  reckoned  the  last 
chapter  of  Deuteronomy,  wherein  Moses  seems  to  give 
an  account  of  his  own  death  and  burial,  and  the  suc- 
cession of  Joshua  after  him*  To  the  same  cause,  our 
learned  author  thinkn,  are  to  be  attributed  many  other 
interpolations  in  the  Bible,  which  created  difficulties 
and  objections  to  the  authenticity  of  the  sacred  text,  no 
ways  to  be  solved  vfitliout  allowing  them,  Elcra  chan- 
ged the  names  of  several  places  which  were  grown  ob* 
aolete,  and  instead  of  them  put  their  new  names,  by 
which  they  were  then  called,  in  the  text.  Thus  it  is 
that  Abraham  is  said  to  have  pursued  the  kings  who 
carried  Lot  away  captive,  as  fiir  as  Dan ;  whereas  that 
place  in  Mosesi^s  time  was  called  Laish  ;  the  name  Dan 
being  unknown  till  the  Danites,  long  after  the  death 
of  Moses,  possessed  themselves  of  it. 

The  Jewish  canon  of  Scriptnre  was  then  settled  by 
Ezra,  yet  not  so  but  that  several  vai'iations  have  been 
made  in  it.  Malachi,  fnr  instance,  could  not  be  put  in 
the  Bible  by  him,  since  that  prophet  is  allowed  to  have 
lived  ai\er  Ezra  \  nor  could  Nehemiah  be  there,  since 
mention  is  made  in  that  book,  of  Jaddus,  as  high- 
jnricst,  and  of  Darius  Codomannus,  as  king  of  Persia, 
who  were  at  least  100  years  later  than  Ezra.  It  may 
be  added,  that  in  the  first  book  of  Chronicles,  the  ge  • 
nealogy  of  the  sons  of  Zernbbahel  is  carried  down  for 
•o  many  generations  as  must  necessarily  bring  it  to  the 
time  of  Alexander,  and  consequently  this  book  cooU 
Dot  be  in  the  canon  in  £zra*a  days.  It  is  probable,  the 
two  books  of  Chronicles,  Ezra,  Nehemiah,  Esther,  and 
M^achi,  w<re  Jtdopted  into  the  Bible  in  the  tine  of 
•Simon  the  Just,-  the  Ust  of  the  men  of  the  great  syna* 
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Jews^  at  first,  wer^  veiar  resofived  ia  Qommant- 
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ealiiig  theii*  S^lriplim  to  strangers:  despising  ahd 
tbonntng  the  Gentiles,  they  would  not  disclose  to  them 
any  of  the  treasures  concealed  an  the  Btble%  We  may 
add,  that  the  people  bordering  on  the  Jews,  as  the  E- 
gyptians,  Phcenieians,  Arabs,  &c.  were  not  very  cu^- 
rions  to  know  the  laws  or  history  of  a  people,  whom 
in  their  turn  they  hated  or  despised.  Their  first  ac» 
qoatntance  with  these  books  was  not  till  after  the  se» 
veral  captivities  of  the  Jews,  when  the  singularity  of 
the  Hebrew  laws  and  ceremonies  induced  several  to 
desire  a  more  particular  knowledge  of  them.  Jose>i' 
phus  seems  surprised  to-  find  such  slight  footsteps  of 
the  Scripture-history  interspersed  in  the  Egyptian, 
Chaldean,  Phoenician,  and.  Grecian  history ;  and  ac- 
counts for  it  hence,  that  the  sacred  books  were  not  ae 
yet  translated  into  Greek  or  othes  languages,  and 
consequently  not  known  to  the  writers  of  those  na- 
tions. 

The  first  version  of  the  Bible  was  that  of  the  sef* 
tUAGINT  into  Greek,  in  the  time  of  Ptolemy  Pbila- 
delphus  \  though  some  maintain  that  the  whole  was  npit 
then  translated,  but  only  the  Pentateuch ;  between 
which  and  the  other  books  in  the  version  called  of  the 
Seventy,  the  critics  find  a  great  diversity  in  point  of 
style  and  expression,  as  well  as  of  accuracy. 

Hebrew  Bibles  are  either  manuscript  or  printed^ . 
The  best  manuscript  Bibles  are  those  copied  by  the 
Jews  of  Spain*  Those  copied  by  the  Jews  of  Ger- 
many are  less  exact,  but  more  common.  The  fwb 
kinds  are  easily  distinguished  from  each  other  \  the 
former  being  in  beautiful  characters,  like  the  Hebrew 
Bibles  of  Bomberg,  Stephens,  and  Plan  tin  :  the  lat*^^ 
ter  in  characters  like  those  of  Monster  aod  Gryphius» 
F.  Simon  observes,  that  the  oldest  manuscript  Hebrew 
Bibles  are  not  above  six  or  seven  hundred  years  old  \ 
nor  doks  Rabbi  Menaham,  who  quotes  a  vast  number 
of  them,  pretend  that  any  of  them  exceed  six  hundred 
years. 

Dr  Kennicot,  in  his  Dissertatio  Generalis  prefixed 
to  his  Hebrew  Bible,  p.  li.  observes,  that  the  most 
ancient  manuscripts  were  written  between  the  yeari 
900  and  1100:  but  thongli  those  that  ate  the  most 
ancient  are  not  more  than  800  or  3)00  vears  old,  they 
irere  transcribed  fhmi  others  of  a  much  more  ancient 
date.  The  manuscript  preserved  in  the  Bodleian  \\h^z^ 
ry  is  not  less  than  800  years  old.  Another  manuscript, 
not  less  ancient,  is  preserved  in  the  Csesarean  library  at 
Vienna. 

The  most  ancient  printed  Hebrew  Bibles  are  those 
published  by  the  Jews  of  Italy,  especially  of  Pelaro 
and  Bresse.  Those  of  Portugal  also  printed  some 
parts  of  the  Bible  at  Lisbon,  before  their  exptilsion.*-* 
This  may  be  observed  in  the  general,  that  the  best 
Hebrew  Bibles  are  those  printed  tinder  the  inspec- 
tion of  the  Jews ;  there  being  so  many  minutsa  to  be 
observed,  that  it  is  scarce  possible  for  any  other  to  sue* 
^eed  in  it.  .  ? 

In  the  beginning  of  the  iCth  century  Dan.  Book 
berg  printed  several  Hebrew  Bibles  in  folio  and  quar- 
to at  Venice,  moat  of  which  are  esteemed  both  by  the 
Jews  and  Christians:  the  first  in  1517,  which  is  the 
least  exact,  and  generally  goea  by  the  name  of  Felix 
Pratensis,  the  person  who  revised  it.  This  edition 
contains  the  Hebrew  text,  the  targnm,  and  the  com* 
mentaries  of  several  rabbins.   In  1528,  the  same  Bon*- 
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hit  prefece,  tbe  masoretioel  diviaionsi  »  prefeoe  of  A- 
ben  Ezm,  a  double  matora^  and  sevend  varioos  read- 
ings. The  third  edition  trae  printed  in  i6t8 ;  it  it 
the  tame  with  the  second,  but  much  more  correct* 
From  the  former  editions  it  was,  that  finxtorf  the  fa« 
ther,  printed  his  rabbinical  Hebrew  Bible  at  Basil  in 
x6i8j  which,  though  there  are  many  fanltt  in  it,  is 
more  correct  than  any  of  the  former.  In  1623  appear- 
ed  at  Venice  a  new  edition  of  the  rabbinical  Bible  by 
Leo  of  Modena,  a  rabbin  of  that  city,  who  pretended 
to  have  corrected  a  great  number  of  faults  in  tbe  for-  • 
roer  edition ;  but,  besides  that  it  is  much  inferior  to 
the  other  Hebrew  Bibles  of  Venice,  with  regard  to 
paper  and  print,  it  has  passed  through  the  hands  of  the 
inquisitors,  who  bave  altered  many  passages  in  the 
commentaries  of  the  rabbins* 

As  to  Hebrew  Bibles  in  4to,  that  of  R.  Stephens  is 
esteemed  for  the  beauty  of  the  characters ;  but  it  is 
very  incorrect.  Planttn  also  printed  several  beautif\il 
Hebrew  Bibles  at  Antwerp:  one,  in  eight  columns, 
with  a  preface  by  Arias  Montanus  in  1571,  which  far 
exceeds  the  Complotensian  in  paper  and  print,  and  con- 
tents \  this  is  called  the  Royal  Bible,  because  it  was 
printed  at  the  expence  of  Philip  II.  of  Spain  :  another 
at  Geneva  in  1619;  besides  many  more  of  difierent 
sizes,  with  and  without  points.  Manasseh  Ben  Israel, 
a  learned  Portuguese  Jew,  published  two  editions  of 
the  Hebrew  Bible  at  Amsterdam ;  the  one  in  4to  in 
1635  J  the  other  in  8vo  in  1630 :  the  first  has  two  co- 
lumns, and  for  that  reason  is  commodious  for  the 
reader.  In  1639,  ^*  ^'^^*  Lonibroso  published  a  new 
edition  in  4to  at  Venice,  with  small  literal  notes  at 
the  bottom  of  each  page,  where  he  explains  the  He- 
brew words  by  Spanish  words.  This  bible  is  much 
esteemed  by  the  Jews  at  Constantinople  :  in  tbe  text 
they  have  distinguished  between  words  where  tbe  point 
comets  is  to  be  read  with  a  cametS'katuphf  that  is,  by 
0,  and  not  an  a. 

Of  all  the  editions  of  the  Hebrew  Bible  in  8vo,  the 
most  beaotifiil  and  correct  are  the  two  of  Jo.  Athias,  a 
Jew  of  Amsterdam.  The  first,  of  166  x,  it  the  best  pa- 
per $  but  that  of  1667  it  the  most  exact  $  that,  how- 
ever, published  since  at  Amsterdam  by  Vander  Hoogbt, 
in  X  705,  is  preferable  to  any  of  them. 

After  Athias,  three  Hebraizing  ProtestaAts,  enga- 
ged in  revbing  and  pnblisbing  the  Hebrew  Bible,  viz. 
Clodios,  Jablonski,  and  Opitius.  Clodius^s  edition 
wto  published  at  Franckfort  in  1677,  in  4to.  At  the 
bottom  of  the  page  it  hat  the  variout  readings  of  the 
former  editions  ;  but  tbe  author  does  not  appear  suffi- 
ciently versed  in  the  accenting,  especially  in  the  poeti- 
cal bookt ;  besides,  at  it  wat  not  pobli&hed  under  hit 
eye,  many  fanltt  have  crept  in.  That  of  Jablonski  in 
1699,  '^^  4^  *^  Berlin,  is  very  beautiful  as  to  letter 
and  print:  but,  though  the  editor  pretends  be  made 
ttte  of  the  edttiont  of  Athiat  and  Clodins,  some  critics 
fad  it  tcarce  in  any  thing  different  from  the  4to  edi- 
tion of  Bomberg.  That  of  Opitiot  it  also  in  4to  at 
Keil,  in  1709}  the  character  is  large  and  good,  but 
the  paper  bad ;  it  is  done  with  a  great  deal  of  care  } 
but  the  editor  made  use  of.  no  manuscripts  bnt  those 
of  the  German  libraries  \  neglecting  the  French  ones, 
which  is  an  omission  common  to  all  three.  They 
hsvt  this  adnuliage,  however,  that  * 
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i  Benchajim,  with     tions  uted  by  tbe  Jewt,  both  general  and  partica- 

lar,  into  p&ta$k€$  and  pewkun^  they  haye  also  these  of 
the  Cbrittiant,  or  of  the  Latin  Bibles,  into  cbapten 
and  verses  j  the  keir  ketib^  or  variooa  readings,  La- 
tin summaries,  8lc.  which  made  them  of  consider- 
able use,  with  respect  to  the  Latin  edition  and  the  oen* 
cordances. 

The  little  Bible  of  R.  Stephens,  in  i6to,  is  very 
much  prized  for  the  beauty  of  the  character.  Ctrr, 
however,  must  be  taken,  there  being  another  edition 
of  Geneva  exceedingly  like  it,  excepting  that  the  print 
is  worse,  and  the  text  less  correct.  To  these  may  be 
added  some  other  Hebrew  Bibles  witboot  poinU,  in 
8vo  and  24to,  which  are  mnch  coveted  by  the  Jews ; 
not  that  they  are  more  exact,  but  more  portable  than 
the  rest,  and  are  used  in  their  synagogues  and  schoob: 
of  these  there  are  two  beautiful  editions,  the  one  of 
Plantin,  in  8vo,  with  two  columns,  and  the  other  in 
24to  reprinted  by  Raphalengius  at  Leyden,  in  1610* 
There  is  also  an  edition  of  them  by  Laurence  at  Am- 
sterdam in  1631,  in  a  large  character;  and  another  m 
I'amo,  at  Franckfort,  in  1694,  full  of  faulu,  with  a 
preface  of  M.  Leusden  at  the  head  of  it. 

Houbigant  published  an  elegant  edition  of  the  He- 
brew Bible  at  Paris,  in  1753,  contained  in  foor  vols, 
folio.  The  text  is  that  of  Van  der  Hooght,  witboot 
points,  to  which  he  has  added  marginal  noceo^sopply- 
ing  the  variations  of  the  Samaritan  copy.  Dr  Kenni- 
cott,  after  almost  so  years  laborious  collation  of  near 
700  copies,  manuscript  and  printed,  either  of  the 
whole  or  of  particular  parts  of  the  Bible,  did,  in  1776, 
publish  the  first  volume  of  the  Hebrew  Bible  in  folio. 
The  text  is  that  of  Everand  Van  der  Hooght,  already 
mentioned,  difllering  from  it  only  in  the  disposition  1^ 
the  poetical  parts,  which  Dr  Kennicott  has  {tinted  in 
hemistichs,  into  which  they  naturally  divide  then- 
selves  \  however,  the  words  follow  one  another  in  the 
same  order  as  they  do  in  the  edition  of  Van  der  Hooght* 
This  edition  is  printed  on  an  excellent  type ;  the  8a» 
maritan  text,  according  to  the  copy  in  the  Lon- 
don Polyglot,  is  exhibited  in  a  column  parallel  with 
the  Hebrew  text  \  those  parts  of  it  only  being  intrs- 
dueed  in  which  it  differs  from  the  Hebrew.  The  ao- 
merons  variations  both  of  the  Samaritan  maonscripts 
from  the  printed  copy  of  the  Samaritan  text,  and  of 
the  Hebrew  manuscripts  firom  the  printed  text  of  Van 
der  Hooght,  are  placed  separately  »t  the  bottom  of  the 
page,  and  marked  with  numbers  referring  to  the  copies 
from  which  they  are  taken.  The  editor  regrets,  that 
the  dtssertatio  generalis,  which  would  help  to  enrich 
this  article,  is  not  to  be  pnblisbed  till  the  accond  volome 
It  ready. 

Orttk  Bibles.  There  it  a  great  number  of  editions 
of  the  Bible  in  Greek  -,  bnt  they  may  be  all  reduced  to 
three  or  four  principal  ones,  viz.  that  of  Comphitoii, 
or  Aleala  do  Henares,  that  of  Venice,  that  of  Bone, 
and  that  of  Oxford.  The  first  was  published  in  15151 
by  Cardinal  Ximenes,  and  inserted  in  the  Polyglot 
Bible,  usually  called  the  Q)mpluiensHm  BfUe:  this  edi- 
tion is  not  just,  the  Greek  of  the  Seventy  being  altered 
in  many  places  according  to  tbe  Hebrew  text.  It  has, 
however,  been  reprinted  in  the  Polyglot  Bible  of  Ant- 
werp, in  that  of  Pkris,  and  in  the  4to  Bible,  oomnenly 
called  Vatnblus*t  Bible. 
tbe  divi-         Tho  second  Greek  Bible  it  that  of  Venice,  printed 
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by  AMos  in  1518.  Here  the  Greek  text  of  the  Sep- 
|u»gint  is  reprinted  just  as  it  stood  in  the  manascript, 
full  of  faults  of  the  copyists,  but  easily  amended.  This 
edition  was  reprinted  at  Strasburg  in  1526,  at  Basil  in 
1545,  at  Frankfort  in  15979  and  other  places,  with 
some  alterations  to  bring  it  nearer  the  Hebrew.  The 
most  commodious  is  that  of  Frankfort ;  there  being  ad- 
jed  tq  this>  little  scholia^  which  show  tlie  different  in- 
terpretations of  the  old  Greek  translators :  the  author 
of  this  collection  has  not  added  his  name,  but  it  is 
commooly  ascribed  to  Junius, 

The  third  Greek  Bible  is  that  of  Rome,  or  the  Ve- 
ttcan,  in  1587,  with  Greek  scholia  collected  from  the 
manuscripts  in  the  Roman  libraries  by  Pet.  Morin.  It 
was  first  set  on  foot  by  Cardinal  Montalbo,  afterwards 
Pupe  Sixtus  Quintus.  This  fine  edition  btts  been  re- 
printed at  Paris  1628  by  J.  Morin,  priest  of  the  orar 
tory,  who  has  added  the  Latin  translation,  which  in  tlie 
Roman  was  printed  separately  with  achoUtt,  The  Greek 
edition  of  Rome  has  been  printed  in  the  Folygot  Bible 
of.Loodon  \  to  ^hicb  are  added,  at  bottom,  the  various 
readings  of  the  Alexandrian  manuscript.  This  has  been 
also  reprinted  in  England  in  4to  and  1 2mo,  with  some 
alterations.  It  has  been  again  published  at  Franeker  in 
J  709  by  Bos,  who  has  added  all  the  various  readings  he 
could  find. 

The  fourth  Greek  Bible  is  that  done  from  the  Alex* 
andriaa  nMinuscript,  begun  at  Oxford  by  Dr  Grabe  in 
1707.  lo  this  the  Alexandrian  manuscript  is  not 
printed  such  as  it  is,  but  ^uch  as  it  was  thought  it 
should  be }  i.  e.  it  is  altered  wherever  there  appeared 
any  fault  of  the  copyists,  or  any  word  inserted  frooi 
any  particular  dialect :  tliis  some  think  an  excellence^ 
fcnt  others  a  fault  \  urging  that  the  manufcript  should 
liave  been  given  absolutely  and  entirely  ef  itself,  and 
all  conjectures  as  to  the  readings  should  have  been 
thrown  ifito  the  notes. 

Latin  B1BLES9  how  numerous  soever,  may.  be  all  re* 
duced  to  three  classes  ;  the  ancient  vulgate,  called  also 
ItcUica^  translated  from  the  Greek  Septuagintj  the 
modern  vulgate,  the  gieatest  part  of  which  is  dene 
from  the  Hebrew  text;  and  the  new  Latin  translations, 
dione  also  from  the  Hebrew  text,  in  the  rtitb  century* 
We  have  nothing  remaining  of  the  ancient  vulgate^ 
used  in  tlie  primitive  times  in  the  western  churches, 
but  the  Psalms,  Wisdom,  and  Ecclestastes.  Nobilius 
has  endeavoored  to  retrieve  it  from  the^  works  of  the 
ancient  Latin  fathers }  but  it  was  impossible  to  doitex« 
actly,  becaose  most  of  the  father^  4^d  not  keep  close  to 
it  in  their  citations. 

As  t#  the  modem  vulgate,  there  is  a  vast  number 
of  editions  very  different  from  each  other.  Cardinal 
XioMnes  has  inserted  one  in  the  Bible  of  Compluturo, 
oofreeted  and  altered  in  many  places.  R.  Stephens 
and  the  doctors  of  Loavain  have  taken  great  pains  ia 
correcting  the  modem  vulgate. 

The  best  edition  of  Ste^ns's  Latin  Bible  is  that  of 
I54O9  reprinted  in  I545«  in  which  are  added  on  the 
inargia  the  various  readings  of  several  Latin  manii^ 
feripts  which  he  bad  consulted.  The  doctors  of  ,Lou« 
iraia  revised  the  moderar  vulgate  after  B.  Stepheas  (  aad 
a4dcd  the  varioua  readiings  of  several  I«atin  raanoscripCs* 
The  bwt  of  tba  I^oavaia  editiena  aar  those  at  the  end 
of  wbteh  are  addid  the  «ritifiai  aotca  of  Franeis  Laoaa 
•fjfanigoib      . 


]  BIB 

All  these  reformations  of  the  Latin  Bible  were  made 
before  the  time  of  Pope  Sixtiis  V.  and  Clement  Vlll. 
since  which  people  have  not  dared  to  make  any  altera* 
tions,    excepting  in   comments    and  separate   notes. 
The  correction  of  Clement  VIII.  in  1592,  is  now  the 
standard    throughout  all  tbe  Romish  churches :    that 
pontiff  made  two  reformations;  but  it  is  the  first  of 
them  that  is  followed.     From  this  the  Bibles  of  Plan- 
tin  were  done,  and  from  those  of  Plantin  all  the  rest  j 
so  that  the  common  Bibles  have  none  of  the  after  cor- 
rections of  the  same  Clement  VIII.      It  is  a  heavy 
charge  that  lies  on  the  editions  of  Pope  Clement,  viz. 
that  they  have  some  new  texts  ^dded,  and  many  old 
ones  altered,    to  countenance  and  confirm  what  they 
call  the  Catholic  doctrine;    witness   that  celebrated 
passage  of  St  John,  tres  sunt^  &c.     There  are  a  great 
.number  of  Latin  Bibles  of  tbe  third  class,  comprehend- 
ing the  versions  from  the  originals  of  the  sacred  books 
made  within  these  200  years.      The  first  is  that  of 
Santes  Pagninns,  a  Dominican,  under  tbe  patronage  of 
Pope  Leo  X.  printed  at  Lyons,  in  4to,  in  1527,  much 
esteemed  by  the  Jews.     This  the  author  improved  in  a 
second  edition.     In  1542,  there  was  a  beautiful  edition 
of  the  same  at  Lyons,  in  folio,  with  scholia^  published 
nnder  the  name  of  Michael  Villaaawtmus^  i.  e.  Michael 
Servetos,  author  of  the  scholim.    Those  of  Zurich  have 
likewise  published  an  edition  of  Pagninos*s  Bible  in 
4to ;  and  R.  Stephens  reprinted  it  in  folio^  with  tbe 
vulgate,  in  1557,  pretending  to  give  it  more  correct 
than  in  theforaMr  editions.     There  is  also  another  edi- 
tion of  Z586,  in  foar  columns,  nnder  the  name  of  Fo- 
iahhts :  and  we  find  it  again  ia  the  Hamburgh  edition 
fif  the  Bible  in  four  languages. 

In  the  number  of  Latin  Bibles  is  also  osoally  ranked 
the  version  of  tbe  same  Pagninos  corrected,  or  rather^ 
rendered  literal,  by  Arias  Montanus ;  which  correction 
being  approved  of  by  the  doctors  of  Loovain,  &c.  was 
inserted  in  the  Polyglot  Bible  of  Philip  II.  and  since  in 
that  of  London.  There  have  been  various  editions  of 
this  in 'folio,  4to,  and  8vo;  to  which  have  been  added 
the  Hebrew  text  of  the  Old  Testament,  and  tbe  Greek 
of  the  New.  The  best  of  them  all  is  tbe  first,  which 
is  in  folio,  1571* 

Since  the  Reformation  tbere  have  been  several  La* 
tin  versions  of  the  Bible  from  the  originals  by  Pro- 
testants. The  most  esteemed  are  those  of  Monster, 
Leo  Juda,  Castalio,  and  Tremellius;  the  three  last 
whereof  have  been  reprinted  various  limes.  Monster 
published  his  versioh  at  Basil  in  15349  which  he  after- 
wards revised  ;  he  published  a  correct  edition  in  1546. 
Castalio's  fine  Latin  pleases  most  people;  but  tbere  are 
some  who  think  it  too  much  affected ;  the  best  edition 
thereof  is  that  in  1573.  Leo  Jnda's  version,  altered  a 
little  by  the  divines  of  Salamanca,  was  added  to  the  an* 
cient  Latin  edition,  as  published  by  R.  Stephens,  with 
notes,  nnder  the  name  ef  FaUMtrs^t  BibU^  in  1545.  It 
was  condemned  by  the  Parisian  divines,  but  printed  with 
seme  alterations  by  the  Spanish  divines  ef  Salamanca. 
That  of  Junius  and  Tremellias  is  prelerred,  especially  by 
the  Calvinista,  and  has  undergoi^a  great  number  eif 
editiena* 

One  may  add  a  fourth  class  of  Latin  Bibles,  coaH 
prehending  the  vulgate  edition  oarrected  from  the  eri* 
ginals.  Hie  Bible  of  laidoma  Qamais  af  this  number: 
that  ««tlior^  not  being  eootented  wMb  feUeriag  the 
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Bible.  Aocient  Latia  copy,  bas  corrected  the,  traftalator  in  a 
I  V  ■  >  gi-eat  number  of  plsices,  vrhicb  he  tbougbt  ill  rendered. 
Some  Protestants  have  followed  the  same  method ;  and 
among  others,  Andrew  and  Luke  Osiander,  who  have 
each  published  a  new  edition  of  the  vulgatCi  corrected 
from  the  originals. 

Oriental  Biblss."-^ At  the  head  of  the  Oriental  ver- 
sions of  the  Bible  most  be  placed  the  Samaritan }  as 
being  the  most  ancient  of  all,  though  neither  its  age 
nor  author  have  been  yet  ascertained,  and  admitting 
no  more  for  holy. scripture  but  the  Pentateuch,  or  five 
books  of  Moses.  This  translation  is  made  from  the 
Samaritan  Hebrew  text,  which  is  a  little  diflFerent  from 
the  Hebrew  text  of  the  Jews.  Thb  version  has  never 
been  printed  alone  j  nor  anywhere  but  in  the  Polyglots 
of  London  and  Paris. 

C/ioidee  Biblbs^  are  only  the  glosses  or  expositions 
made  by  the  Jews  in  the  time  when  they  spake  the 
Chaldee  tongue.  These  they  call  by  the  name  of  I'ar-' 
gumvn^  or  paraphrases^  as  not  being  any  strict  versions 
of  the  Scripture.  They  have  been  inserted  entire  id 
the  large  Hebrew  Bibles  of  Venice  and  Basil  \  bat  are 
read  more  commodiously  in  the  Polyglots,  being  there 
attended  with  a  Latin  translation. 

Syriac  B iBLSS^^^There  are  extant  two  versions  of 
the  Old  Testament  in  the  Syriac  language :  one  from 
the  Septuagint,  which  is  ancient,  and  made  probably 
about  the  time  of  Constantine  ^  the  other  called  imtiqtsa 
et  simplex^  made  from  the  Hebrew,  as  some  suppose, 
about  the  time  of  the  apostles.  This  version  is  printed 
in  the  Polyglots  of  London  and  Paris. 

In  the  year  1562,  Widmanstadios  printed  the  whole 
New  Testament  in  Syriac,  at  Vienna,  in  a  beautiful 
character :  after  him  there  were  several  other  editions ; 
and  it  was  inserted  in  the  Bible  of  Philip  II.  with  a 
Latin  translation.  Gabriel  Sionita  also  published  a 
beautiful  Syriac  edition  of  the  Psalms,  at  Paris,  in 
lS2Sf  ^^^^  ^  Latin  interpretation. 

Arabic  BiBLBS.'-^ln  the  year  15 16,  Aog.  Justinian, 
bishop  of  Nebio,  printed  at  Genoa  an  Arabic  *.  ersion 
of  the  Psalter,   with    the  Hebrew  text  and  Chaldee 
paraphrase,  adding  Latin  interpretations.     There  are 
also  Arabic  versions  of  the  whole  Scriptures  in  the  Poly* 
glots  of  London  and  Paris)  and  we  have  an  edition  of 
the  Old  Testament  entire,  printed  at  Borne  in  167 1, 
by  order  of  the  congregation  de  propaganda  Jide  ;  but 
it  is  of  little  esteem,  as  having  been  altered  agreeably 
to  the  vulgate  edition.     The  Arabic  Bibles  among  us 
are  not  the  same  with  those  used  with  the  Christians 
in  the  east.     Some  learned  men  take  the  Arabic  ver* 
aion  of  the  Old  Testament,  printed  in  the  Polyglots, 
to  be  that  of  Saadias,  who  lived  about  the  year  900  $ 
at  least  in  the  main.   Their  reason  is,  that  Aben  Ezra, 
a  great  antagonist  of  Saadias,  quotes  some  passages  of 
his  version,  which  are  the  same  with  those  in  the  Ara- 
bic version  of  the  Polyglots  ^  yet  others  are  of  opinion, 
that  Saadias^s  version  is  not  extant.     In  1622,  £rpe- 
pius  printed  an  Arabic  Pentateuch,  called  also  the  Pen- 
tateuch of  Mauritania,  as  beiog  made  by  the  Jews  of 
Barbary,  and  for  their  use.     This  version  is  very  lite- 
ral, and  esteemed  very  exact.     The  four  Evangelists 
have  also  been  published  in  Arabic,  with  a  Latin  ver- 
sion, at  Rome,  in  159I9  folio.     These  have  been  since 
reprinted  in  the  Polyglots  ef  London  and  Paris,^  with 
sQiie  little  ijtcrations  of  Gabriel  Sionita*     EfpeAiui 
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publtsbed  an  Arabic  New  Testamt  nt  entln*,  as  he  foond    bMc 
jt  i»  bis  manuscript  copy,  ajt  Leyden,  in  1616. 

There  are  some  other  Arabic  versions  of  late  date 
mentioned  by  Walton  in  his  Prolegomena ;  particularly 
a  version  of  the  Psalms  preserved  in  Sinn  College,  Lon- 
don, and  another  of  the  Prophets  at  Oxford :  neither  of 
which  have  been  published. 

Cophtic  Bibles. — ^There  are  several  niannscript  co- 
pies of  the  Cophtic  Bible  in  some  of  the  great  libraries, 
especially  in  that  of  the  French  king.  Dr  Wilkins  pub- 
lished the  Cophtic  New  Testament  in  4to  in  tlie  year 
1716,  and  the  Pentateuch  also  in  4toin  1731,  withLa^ 
tin  translations.  He  reckons  these  versions  to  hate 
been  made  in  the  end  of  the  second,  or  the  beginning 
of  the  third  century. 

Etkhpk  BiBLES»^^The  Ethiopians  have  also  trans- 
lated the  Bible  into  their  language.  There  have  been 
printed  separately,  the  Psalms,  Canticle* 9,  some  chapters 
of  Genesis,  Ruth,  Joel,  Jonah,  Zephaniah,  Malachi, 
and  the  New  Testament ;  all  which  have  been  since  re- 
printed in  the  Polyglot  of  London.  A  •  to  the  Ethiopic 
New  Testament,  which  was  6rst  printed  at  Rome  in 
'54B9  it  is  a  very  inaccurate  work,  and  is  reprinted  in 
the  English  Polyglot  with  all  its  faults. 

Armenian  £/j££5.— There  is  a  very  ancient  Arme- 
nian version  of  the  whole  Bible,  done  from  the  Greek 
of  the  Seventy,  by  some  of  their  doctors  about  the  time 
of  Chrysostom.  This  was  first  printed  entire  in  1664, 
by  one  of  their  bishops  at  Amsterdam,  in  4to ;  with  the 
New  Testament  in  8vo. 

Persian  j^/^rss.— ^me  of  the  fathers  seem  to  say, 
that  all  the  Scripture  was  formerly  translated  into  the 
language  of  the  Persians  ^  but  we  have  nothing  now  re- 
maining of  the  ancient  version,  which  was  certainly 
done  ^m  the  Septuagint.  The  Persian  Pentateuch 
printed  in  the  London  Polyglot  is,  without  doubt,  the 
work  of  Rabbi  Jacob,  a  Persian  Jew.  It  wa.<i  publish- 
ed by  the  Jews  at  Constantinople,  in  the  year  1551* 
In  the  same  Polyglot  we  have  likewise  the  four  Evan- 
gelists in  Persian,  with  a  Latin  translation  ;  but  this 
appears  very  modern,  incorrect,  and  of  little  use. 
Wilton  says  this  version  was  written  above  400  years 
ago.  Another  version  of  the  Gospels  was  published  at 
Cambridge  by  Wheloc  in  the  last  century :  there  are 
also  two  Persian  versions  of  the  Psalms  made  in  the 
last  century  from  the  vulgar  Latin. 

Gothic  ^/JLff5.— It  is  generally  said  that  Ulphilas, 
a  Gothic  bishop,  who  lived  in  the  foorth  century,  made 
a-  version  of  the  whole  Bible,  excepting  the  book  ot 
Kings,  for  the  use  of  his  countrymen.  That  book  be 
omitted,  because  of  the  frequent  mention  of  the  wars 
therein  ;  as  fearing  to  inspire  too  much  of  the  military 
genius  into  that  people.  We  have  nothing  remaining 
of  this  version  but  the  four  Evangelists,  printed  in  4to^ 
at  Dort,  in  1665,  from  a  very  ancient  MS. 

Whilst  the  R^man  empire  eobsisled  in  Europe,  the 
reading  of  the  Scriptures  in  the  Latin  tongue,  which 
was  the  universal  language  of  that  empire,  prevailed 
everywhere.  But  since  the  face  of  affairs  in  Europe 
has  been  changed,  and  so  many  different  monarchies 
erected  upon  the  ruins  of  the  RonMn  empire,  the  Latin 
tongue  has  by  degrees  grown  into  disuse :  whenee  has 
arisen  a  necessity  of  transiating  the  Bible  into  ibe  re* 
spectiTO  languages  of  each  people  j  and  this  has  prsdo* 
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ced  as  many  dilTerent  versions  of  the  Scriptures  in  the 
modern  languages,  as  there  ai*e  different  nfttiona  pro- 
fessing  the  Christian  religion.  Hence  we  meet  with 
French,  Italian,  Spanish,  German,  Flemiabi  Danisb, 
Sclavonian,  Polish,  Bohemian,  and  Russian 'or  Musco* 
vite  Bibles  J  besides  the  Anglo-Saxon,  and  modem 
Enelish  and  Irish  Bibles. 

French  Bibles.  The  oldest  French  Bible  ire  hear 
of  is  the  version  of  Peter  de  Vaux,  chief  of  the  WaU 
denses,  who  lived  about  the  year  1 160.  Raoul  de  Prcsle 
translated  the  Bible  into  French  in  the  reign  of  Cbarlea 
V.  king  of  France,  abont  the  year  x  380.  Besides  tliese, 
there  are  several  old  French  translations  of  paiticular 
parts  of  the  Scripture.  The  doctors  of  Louvain  pub- 
lished the  Bible  iii  French  at  Louvain,  by  order  of  the 
emperor  Charles  V.  in  1550.  There  is  a  version  by  I- 
saac  le  Maitre  de  Sacy,  published  in  1672,  with  ezpla* 
nations  of  the  literal  and  bpiritnal  meaning  of  the  text, 
which  was  received  with  wonderful  applause,  and  has 
been  often  reprinted.  As  to  the  New  Testaments  in 
French,  which  have  been  printed  separately,  oue  of  the 
most  remarkable  is  that  of  F.  Amelotte  of  the  oratory, 
composed  by  the  direction  of  some  French  prelates,  and 
printed  with  annotations  in  the  years  1666,  1667,  ^^^ 
1670.  The  author  pretends  bp  had  been  at  the  paius 
to  search  all  the  libraries  in  Europe,  and  eoUate  the 
oldest  manoscripts.  But,  in  examining  his  work,  it  ap-* 
pears  that  he  has  produced  no  considerable  various  read- 
ings, which  had  not  before  been  taken  notice  of  either 
ill  the  London  Polyglot  or  elsewhere.  The  New  Te- 
stament of  Mon^y  printed  in  1665,  with  the  archbishop 
of  Cambray*s  permission,  and  the  king  of  Spain's  li- 
cense, made  a  great  noise  in  the  world.  It  was  con- 
demned by  Pope  Clement  IX.  in  1668,  and  by  Pope 
Innocent  XI.  in  1679,  ^^^  ^°  several  binhoprics  of 
France  at  several  times.  The  New  Testament  publisli^ 
ed  atTrevoux  in  1702,  by -M.  Simon,  with  literal  and 
critical  annotations  upon  difficult  passages,  was  con- 
demned by  the  bishops  of  Paris  and  Meaux  in  1^2.  F« 
Bohoars,  a  Jesuit,  with^he  assistance  of  F.  F.  Nf  ichael 
Tellier  and  Peter  Bemier,  Jesuits  likewise,  published 
a  translation  of  the  New  Testament  in  1697 :  but  this 
translation  is,  for  the  most  part,  harsh  and  obscere; 
which  was  owing  to  the  author's  keeping  too  strictly  to 
the  Latin  text  from  which  he  translated. 

There  are  likewise  French  translations  published  by 
Protestant  authors;  one  by  Robert  Peter  Olivetan, 
printed  at  Geneva  in  1535,  and  since  often  reprinted 
with  the  corrections  of  John  Calvin  and  others  \  ano- 
ther by  Sebastian  Castalio,  remarkable  for  particular 
ways  of  expression  never  used  by  good  judges  of  the 
language.  John  Diodati  likewise  pubti«lied  a  French 
Bible  mt  Geneva  in  1644  >  ^^^  some  find  fault  with  his 
method,  in  that  he  rather  paraphrases  the  text  than 
translates  it.  Faber  Stapalensis  translated  the  New  Te- 
stament into  French,  which  was  revised  and  accommo- 
dated to  the  use  of  the  reformed  churches  in  Piedmont, 
and  printed  in  1534*  Lastly,  M.  John  le  Cierc  pab- 
Kshed  a  New  Testanient  in  French  at  Amsterdam  in 
1703,  with  annotations  taken  chiefly  from  Grotios  and 
Hammond ;  but  the  use  of  this  version  was  prohibited 
in  Holland  by  order  of  the  States- Genera),  as  tending 
to  revive  the  errors  of  Sal)eMias  and  Socinus. 

ItaHan  BiBLss.  The  fii-st  Italian  Bible  published  by 
tbe  RomaaJsto  is-  that  of  Nicholas.  Malerney  a.  Beoe^ 


diclinre  monk,  printed  at  Venice  in  147^.  It  was  trans-  Bibles. 
lated  from  the  Vulf^ate;  The  version  of  Anthony  Brn- 
cioli,  ptthlished  at  Venice  in  1532,  was  prohibited  by 
the  Council  of  Trent.  The  Calvinists  likewise  have 
their  Italian  Bibles.  There  is  one  of  John  Diodati  in 
1607  and  1 64 1,  and  another  of  MaximuS  Tbeophilos 
in  1 551,  dedicated  to  Francis  de  Medicis  duke  of  Tus- 
cany. The  Jews  of  Italy  have  no  entire  version  of  the 
Bible  in  Italian  ^  the  inquisition  constantly  refusing  to  ' 
allow  them  the  liberty  of  printing  one. 

Spanish  Bibles,  The  first  S|ianish  Bible  that  we  hear 
of  is  that  mentioned  by  Cyptian  de  Valera,  which  be 
says  was  published  about  the  year  1 500.  The  Epistles 
and  Gospels  were  published  in  that  language  by  Am- 
brose de  Mootesin  in  1 51 2;  the  whole  Bible  by  Cassio- 
dore  de  Beyna,  a  Calvinist,  hi  1569  *,  and  the  New  Te- 
stament, dedicated  to  the  emperor  Charles  V.  by  Fran* 
cis  Enzinas,  otherwise  called  IMander^  in  1543.  The 
first  Bible  which  was  printed  in  Spanish  for  the  use  of 
the  Jews  was  that  printed  at  Ferrara  in  I553«  in  Go- 
thic characters,  and  dedicated  to. Hercules  d'Est  duke 
of  Ferrara«  This  version  is  very  ancient,  and  was  pro- 
bably in  use  among  the  Jews  of  Spain  before  Ferdi- 
nand and  Isabella  expelled  them  out  of  their  dominions 
in  1492. 

.  German  Bibles*  The  first  and  most  ancient  transla- 
tion of  the  Bible  in  the  German  language  is  that  of 
Ulphiias  bishop  of  the  Goths,  about  the  year  360.  This 
bishop  left  out  the  book  of  Kings,  which  treats  chiefly 
of  war,  lest  it  should  too  much  encourage  the  martial 
humour  of  the  Goths.  An  imperfect  manuscript  of  this 
version  was  found  in  the  abbey  of  Verden  near  Cologne, 
written  in  letters  of  silver,  for  which  reason  it  is  called 
Codex  Argenteus  ;  and  it  was  published  by  Francis  Ju- 
nius in  1665.  The  oldest  German  printeu  Bible  extant 
is  that  of  Nuremberg,  printed  in  1 447  \  but  who  the 
anther  of  it  was  is  uncertain.  John  Emzeri  chaplain  to 
George  duke  of  Saxony,  published  a  version  of  the 
New  Testament  in  opposition  to  Lotber.  There  is  a 
German  Bible  of  John  Eckius  in  1537,  ^>^^  EmzerV 
New  Testament  added  to  it  \  and  one  by  Ulembergios 
of  Westphalia,  procured  by  Ferdinand  duke  of  Bavaria, 
and  printed  in  1630.  Martin  Luther  having  employed 
eleven  years  in  translating  the  Old  and  New  Testament, 
published  the  Pentateuch  in  1552,  the  bi^torical  books 
and  the  Psalms  in  1524,  the  books  of  Solomon  in  1527$ 
Inaiah  in  1529,  the  Prophets  in  1531,  and  the  other 
books  in  1530:  he  published  the  New  Testament  in 
1 522.  The  learned  agree,  that  his  language  is  pure, 
and  tbe  version  clear  and  free  from  intricacies  :  it  was- 
revised  by  several  persons  of  quality,  who  were  masters 
of  all  tbe  delicacies  of  the  German  language.  The  Ger-* 
man  Bibles  which  have  been  printed  in  Saxony,  Swit- 
zerland, aiid  elsewhere,  are  for  the  most  part  the  same 
with  that  of  Luther,  with  very  little  variation.  Iq 
1604  John  Piscator  published  a  version  of  the  Bible  in 
German,  taken  from  that  of  Junius  and  Tremellius :  but 
his  turn  of  expression  is  purely  Latin,  and  not  at  all 
agreeable  to  tbe  genius  of  tbe  German  language :  the 
Aoabi^tists  have  a  German  Bible  printed  at  Worms  in 
1529.  John  CrtUius.  published  his  version  of  the  New 
Testament  at  Racovia  in  1630  j  and  Felbinger  his  at 
Amsterdam  in  1660. 

FUmish  Bibles*    The  Flemish  Bibles  of  the  Roma- 
nists are  very  nameroos,  and  for  tbe  most  part  have  no 
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Bible*,  ftutiior^s  ntme  |>refixed  to  them,  till  that  «f  NicoIm 
Vincky  printed  at^Loeyiiin-  in  1 548.  The  Flsmisb  ver* 
stons  made  use  t)f  by  tha  CalvioisU  tiil  the  yrajr  16371 
itere  copied  principally  from  that  of  Luther.  But 
the  synod  of  Dort  having  in  x6i8  appointed  a  new 
translation '^of  the  bible  into  Flemish,  deputies  were 
named  far  the  work,  which  was  not  finished  till  the  year 

DahM Bibles,  The  first  Danish  Bible  was  published 
by  Veter  Palladius,  Olaus  Chrysostom,  John  Syningius, 
and  John  Maccabseus,  in  1 550,  in  which  they  followed 
Luther*s  first  German  version,  lliere  are  two  other 
versions,  the  one  by  John  Paul  Resenius  bishop  of  Zea* 
*land|  in  1605  j  the  other,  being  the  New  lestament 
4>aly,  by  John  Michel,  in  15(4. 

Sttfedish  Bible,  In  1534  Olaas  and  Laurence  pQb<» 
lis  bed  a  Swediiih  Bible  from  the  German  tersioo  of 
Martin  Luther.  It  was  revised  in  i6i7«  by  order  of 
King  Gu9tavus  Adolphus,  and  was  afterwards  almost 
unrversally  received. 

Bohemittn^  Foiish^  Bussian  or  Muscovite^  and  SchvO' 
num  Bibles.  The  Bohemians  have  a  Bible  translated 
hy  eight  of  their  doctors,  whom  they  had  sent  to  the 
schools  of  Wirtemberg  and  Basil,  00  purpose  to  study 
the  original  languages.  It  was  printed  in  Moravia  in 
the  year  1539*  The  first  Polish  version  of  the  Bible, 
h  is  said,  was  that  composed  by  Hadewich  wife  of  Ja- 
gel  Ion  dnke  of  Lithuania,  who  embraced  Christianity 
in  the  yearxspo.  In  1599  ^^^^  ^^  a.Poliah  transla- 
tion of  the  Bible  published  at  Cracow,  which  was  the 
work  of  several  divines  of  that  nation,  and  in  which 
James  Wieck,  a  Jesuit,  had  a  principal  share.  The 
Protestants,  in  1596,  published  a  Polish  Bible  from 
Luther^s  German  version,  and  dedicated  it  to  Uladislaua 
IV,  kUtg  of  Poland.  The  Russians  or  Muscovites  pub- 
lished the  Bible  in  (heir  language  in  158 1.  It  was 
translated  from  the  Greek  by  8t  Cyril,  the  apostle  of 
the  Sclavonians  ;  but  this  old  version  being  too  obscure, 
Ernest  Gfuk,  who  had  been  carried  prisoner  lo  Moscow 
afber  the  taking  of  Narva,  undertook  a  new  translation 
of  the  Bible  into  Sclavonian*,  who  dying  in  1765,  tlie. 
Czar  Peter  appointed  some  particular  divines  to  finisb 
the  translation :  but  whether  it  was  ever  prioltdi  we 
cannot  say. 

EngUsA  Saxon  Bibles.  If  we  inquire  into  the  ver- 
sions of  the  Bible  of  our  own  country,  we  shall  fiod 
that  Adelm  bishop  of  Shireborn,  who  lived  in  709, 
Blade  an  English  Saxon  version  of  the  Psalms ;  and  that 
Eadfrid,  or  £cbert,  bishop  of  Lindisferne,  who  lived 
about  the  year  730,  translated  several  of  the  books  of 
Scripture  into  the  same  language.  It  is  said  likewise, 
that  Venerable  Bede,  who  died  in  785,  translated  the 
whole  Bible  into  Saxon.  But  Cuthbert,  BedeV  di^ 
ciple,  in  the  enumeration  of  his  master's  works,  speaks 
only  of  his  translation  of  the  Gospels;  and  says  nothing 
•f  the  rest  of  the  Bible.  Some  pretend,  that  King  Al*- 
fred,  who  lived  in  890,  traiialated  a  great  part  of  the 
Scriptures.  We  find  an  old  version  in  the  Anglo-Saxon 
of  several  books  of  the  Bible,  made  by  Elfrio  abbot  of 
Malmesbury :  it  was  published  at  Oxford  in  i$99* 
There  is.  an  old  Anglo-Saxon  version  ef  the  four  Gos- 
pels, published  by  Matthew  Parker  archbiftfaop  of  Caii- 
terbury  in  1571,  the  author  whereof  is.  unknowor  Dr 
Mill  observet,  that  this  version  was  made  from  aXatin 
copy  of  the  eld  Vulgate.    *        . 


Saxim  BimLBM.    The  whole  Scripture  Is  said  by  some    bMcn 
to  have  been  translated  into  the  Anglo-Saxon  by  Bede 
about  the  year  701,  though  others  contend  he  only 
translated  tlie  Gospols. 

We  have  certain  books  or  parts  of  the  Bible  by  Be« 
Toral  other  translators  y.  as,  i .  The  !Psalros,  by  Adflm 
bishop  of  Shireborn,  contemporary  with  Bede  j  though 
by  others  this  version  is  attributed  to  King  Alfred,  who 
lived  ZOO  years  after.  Another  version  of  the  Psalms 
in  Anglo-Saxon  was  published  by  Spelman  in  264a 
%,  The  Evangelists,  still  extant,  done  from  the  ancient 
Vulgate,  before  it  was  revised  by  St  Jerome,  by  an  ao- 
thor  oi^known,  and  published  by  Mattb.  Parker  iq 
1 57 1.  An  old  Saxon  version  of  several  books  of  the 
Bible,  made  by  Eifric  abbot  of  Malmesbury,  several 
iragmeots  of  which  were  published  by  Will*  Lilly  in 
16389  the  genuine  copy  by  Edgi-  Thwaites  in  1699, 
•t  Oxford. 

Indian  Bible.  A  translation  of  the  Bible  into  the 
North  American  Indian  language,  by  Elliot,  was  pub- 
lished in  4to  at  Cambridge  in  1685. 

Engluh  Bibles.  The  first  English  Bible  we  read 
of  was  that  translated  by  J.  Wlcklifie  about  the  year 
1360  \  but  never  printed,  though  there  are  MS.  copies 
of  it  in  several  of  the  public  libraries.  J.  de  Trevisa, 
who  died  about  the  year  1398,  is  also  said  to  ba^ve  trans- 
lated the  whole  Bible  \  but  whether  any  copiea  of  it  are 
xtmaioing,  does  not  appear. 

Tindcd^s.  The  first  printed  Bible  in  our  language 
was  that  translated  by  Wil.  Tindal,  assisted  by  Miles 
CoverdalOf  ]irinted  abroad  in  1526;. but  most  of  the 
copies  were  bought  up  and  burnt  by  Bishop  Tunstal 
and  Sir  Thomas  More.  It  only  contained  the  New 
Testament,  and  was  revised  and  republished  by  the  same 
person  in  X530«  The  prologues  and  prefaces  added  to 
it  refiect  on  the  bishops  and  clergy  \  but  this  edition 
Was  also  suppressed,  and  the  copies  burnt.  In  1532, 
Tindal  and  his  associates  finished  the  whole  Bible  ex- 
cept the  Apocrypha,  and  printed  it  abroad :  but  while 
he  was  afterwards  preparing  for  a  second  edition,  be 
was  taken  up  and  burnt  for  heresy  in  Flanders. 

MuUhewjt^s.  On  Tinda}*s  death,  his  work  was  car- 
ried  on  by  Coverdale,  and  John  Rogers  superintendant 
of  an  English  church  in  Germany,  and  the  first  martyr 
in  the  reign  of  Queen  Mary,  who  translated  the  Apo* 
crypha,  and  revised  Tindal*s  translatioo,  comparing  it 
with  the  Hebrew,  Greek,  Latin,  and  German,  and  add- 
ing prefaces  and  notes  from  Luther's  Bible.  He  dedi- 
cated the  whole  to  Henry  VIIL  in  1537*  under  the 
borrowed  name  of  Thomas  Matthews  \  whence  this.has 
been  usually  called  Matthews* s  Bible*  It  was  printed 
at  Hamburgh,  and  license  obtained  far  publishing  it  10 
England  by  tlie  favour  of  Archbishop  CnuuDcr  and  the 
bishops  Latimer  and  Shatton. 

,  Cranmer^ik  llie  first  Bible  printed  by  anthority  in 
England,  and  publicly  set  op  in  ebun^es,  was  the 
9ame  Tindal's  veni^  revised,  compared  with  the  He- 
brew, aad  id  many  placea  amended^  by  Milos  Cover- 
dale  afterwards  bishof  of  Exeter  \  and  examined  after 
him  by  Axchhishop  Cranmer*  who  added  a  preface  ts 
it :  whence  this  was  called  Cramner^e  Bible,  It  «•« 
printed  by  Grafton,  of  the  brfest  vdnme,  and  |sih- 
lished  in  1540  >  and|  by  a  ro^l  predamatios,  eveiy 
parish  was  obliged  to  set  ope  of  tb%  copiea  in  their 
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ytnm  after,  the  PopUh  bishops  obtained  tU  sttppreMion 
of  thfs  king.  It  was  restored  nnder  Edward  VI.  sup*^ 
pressed  again  under  Quern  Mary,  and  restored  again  in 
the  first  year  of  Queen  Elizabeth,  and  a  new  edition  of 
it  given  in  1562. 

(rCTirvfl.— Some  English  exiles  at  Geneva  in  Qo^en 
Mary^s  reign,  Coverdale,  Goodman,  Gilbie,  Sampson, 
Cole,  Whittingliam,  and  Knox,  made  a  new  transla- 
tion, printed  there  in  1560,  the  New  Testament  ha- 
ving been  printed  in  1557  9  hence  called  the  Geneva 
Bibie  ;  containing  the  variations  of  readings,  mar^^inal 
annotations,  8tc.  on  acconnt  of  which  it  was  much  va* 
loe^  by  the  puritan  party  in  that  and  the  following 
reigns. 

^f>^o/7^.<— Archbishop  Parker  resolved  on  a  new 
translation  for  the  public  use  of  the  church,  and  enga-* 
ged  the  bishops  and  other  learned  men  to  take  each  a 
share  or  portion.  These  being  afterwards  joined  toge* 
ther,  and  printed  with  short  annotations  in  1 568,  in  a 
large  folio,  made  what  was  afterwards  called  the  Great 
English  Bible^  and  commonly  the  Bishopt  Btbie,  The 
foIUwing  year  it  was  also  published  in  8vo,  in  a  small 
but  fine  black  letter :  and  here  the  chapters  were  di« 
vided  into  verses:  but  without  any  breaks  for  them,  in 
which  the  method  of  the  Geneva  Bible  was  followed, 
which  was  the  first  English  Bible  where  any  distinction 
of  verses  was  made.  It  was  afterwards  printed  in  large 
folio,  with  corrections,  and  several  prolegomena,  in 
1572:  this  is  called  Matthew  Barkery's  Bih/e»  The 
initial  letters  of  each  translator's  name  werR  put  at  the 
end  of  his  part :  e.  gr.  at  the  end  of  the  Pentateuch, 
W.  E.  for  William  Exon  \  that  is,  William  bishop  of 
Exeter,  whose  allotment  ended  there ;  at  the  end  of 
Samuel,  R.  M.  for  Richard  Menevensis,  or  bishop  of 
St  David's,  to  whom  the  second  allotment  fell :  and 
the  like  of  the  rest.  The  archbishop  oversaw,  direct* 
ed,  examined,  and  finished  the  whofet  This  transla- 
tion was  nsed  in  the  churches  for  40  years,  though  the 
Geneva  Bible  was  more  read  in  private  hon<;es,  being 
printed  above  30  times  in  as  many  years.  King  James 
bore  it  an  inveterate  hatred  on  acconnt  of  the  notes } 
which  at  the  Hampton-court  conference  he  charged  as 
partial,  ontme,  seditions,  &c.  The  Bishops  Bible  too 
had  its  faults.  The  king  frankly  owned  he  had  yet 
seen  no  good  translation  of  the  Bible  in  English  ^  bot 
he  thonght  that  of  Geneva  the  worst  of  all. 

flhrmish.'^AheT  the  translation  of  the  Bible  by  the 
bi-hops,  two  other  private  versions  had  been  made  of 
the  New  Testament :  The  first  by  Laur.  Thomson, 
made  from  Beza's  Latin  edition,  together  with  the 
notes  of  Beza,  published  in  1582  in  4to,  and  after- 
wards in  T  589,  varying  very  little  from  the  Geneva 
Bible ;  the  second  by  the  Papists  at  Rbeims  in  1584, 
called  the  Rhemtsh  Bible^  or  Rhemish  Translation. 
These  landing  it  impossible  to  keep  the  people  from  ha- 
ving the  Scriptures  in  the  vul^r  tongne,  resolved  to 
give  a  version  of  their  own  as  favonrable  to  tbeir  cause 
as  might  be.  It  was  printed  on  a  large  paper,  with  a 
fair  letter  and  margin.  One  complaint  against  it  was 
its  retaining  a  multitude  of  Hebrew  and  Greek  worda 
untranslated,  for  want,  as  the  editors  express  it,  of  pro- 
per and  adequate  terms  in  the  English  to  render  them 
by ;  as  the  words  a%yme9^  tumke^  rational^  hotocatut^ 
^  jfrepttce^  pasche^  &c.  Hovcver,  many  of  the  copies 
^ere  seized  by  the  queen's^  searchersi  and  confiscated  \ 


and  Tfa.  Cartlrright  was  sfdicited  by  Seerstarf  Walsiflg* 
ham  to  tt^t  it:  but  after  a- good  progress  made  there- 
in. Archbishop  Whitgift  prohibited  his  further  prrr- 
oeeding  thereing,  as  judging  it  improper  the  dootrine  of 
the  church  of  England  sfaonld  be  committed  to  the  de- 
fence of  a  puritan,  and  appointed  Dr  Fulke  in  his  place, 
who  refuted  the  Rhemists  with  great  spirit  and  leani^ 
tng.  Cart  Wright's  refutation  was  also  afterwards  piH 
blished  in  1 618,  under  Archlishop  Abbot.  Aboat  30 
years  after  their  New  Testament,  the  Roman  Catholics 
published  a  translation  of  the  Old  at  Doway,  iti  l6o{^ 
and  1610,  from  the  volgate,  with  annotation  ;  so  that 
the  English  Roman  Catholics  have  now  the  irbole  Bible 
in  their'  mother-tongne )  though  it  in  to  be  observed^, 
they  are  forbidden  to  read  it  without  a  license  from  their 
superiors. 

King  James^s.'^The  last  English  Bible  was  that 
which  proceeded  from  the  Hampton>conrt  conference 
in  1603,  where  many  exoeptioas  being  made  to  the 
Bishops  Bible,  King  James  gave  orders  for  a  new 
one  ;  not,  as  the  preface  expresses  it,  for  a  translation 
altogether  new,  nor  yet  to  make  of  a  bad  one  a  good 
one,  bot  to  make  a  good  one  better,  or  of  many  good 
ones  one  best.  Fifty- foar  learned  persona  were  ap* 
pointed  for  this  office  by  the  kiOg,  as  appears  by  bis 
letter  to  the  archbishop,  dated  in  1604)  which  Ming 
three  years  before  the  translation  was  entered  apon,  it 
is  probable  seven  of  them  were  either  dead  or  had  de* 
dined  the  task,  since  Fuller's  list  of  the  translators 
makes  but  47  ;  who  being  ranged  under  six  divisiooa, 
entered  on  their  province  m  1607.  It  was  poblishodi» 
1613,  with  a  dedication  to  James,  and  a  learned  preAwOi 
and  is  commonly  called  King  James's  Bible.  After 
this,  all  the  other  venions  dropped  and  fell  into  disase, 
except  the  Epistles  and  Gospels  in  (he  Common  Prayer 
Book,  which  were  still  continued  according  to  the  Br- 
shops  translation  till  the  alteration  of  the  liturgy  in 
i66x,  and  the  Psalms  and  Hymns,  which  are  to  this 
day  continned  as  in  the  old  version. 

TIte  judicious  Selden  in  his  Table  Talk,  speaking 
of  the  Bible,  says,  ^  The  English  translation  of  tho 
Bible  is  the  best  translation  in  the  world,  and  renders 
the  sense  of  the  original  best,  taking  in  for  the  English 
translation  the  Bishops  Bible,  as  well  as  King  James's. 
-The  translators  in  King  James's  time  took'an  excellent 
way.  That  part  of  the  Bibl^  was  given  to  brm  who 
wai  most  excellent  in  such  a  tongue  (as  the  Apocrypha 
to  Andrew  Downs),  and  then  they  met  together,  and 
xine  read  the  translation,  the  rest  holding  in  their  hands 
some  Bible  either  of  the  learned  tongues,  or  French, 
Spanish,  Italian,  &c.  If  they  fonntl  any  fault,  they 
spoke  ;  if  not,  he  read  on.** 

King  James*s  Bible- is  that  lK)W  reed  by  anthority  in 
all  the  chorcbes  in  Britain. 

JTelch  BjBLSs.^-^ThtTt  was  a  Welch  translation  of 
the  Bible  made  from  the  original  in  the  time  of  Queen 
Elizabeth,  in  consequence  of  a'  biU  brought  into  the 
honseof  commons  for  this  purpose  in  1563k  ft  was 
printed  in  folio  in  1588.  Another  version,  which  is 
the  standard  tninslation  for  that  langnage,  was  printeil 
in  1620.  It  is  called  Pany*s  Bible,  An  impression 
of  this  was  printed  in  1690,  called  Bishop  LloytPs  BiUe. 
These  were  in  folio.  Tne  first  Bvo  impression  of  tho 
Welch  Bible  was  made  in  1630. 

Irish  AtfXiTw^Towards  the  middle  of  tW  l6th  ce»« 
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Bikle'  tiny;  BedeU,  bishop  of  KiliHoref  let  on' foot  a  transla- 
I  tion  of  the  Old  Testament  into  the  Irish  langnage  5  the 
Biblioihe«  New  Testament  and  the  Liturgy  having  l^en  before 
translated  into  that  langnage.  The  bishop  appointed 
one  King  to  execute  this  work,  who  not  understand* 
ing  the  ioriental  languages,  was  obliged  to  translate  it 
from  the  finglish.  This  work  was  revised  by  Bedell, 
who,  after  having  compared  the  Irish  translation  with 
the  English,  compared  the  latter  with  the  Hebrew,  the 
LXX.  and  the  Italian  version  of  Diudati*  When  this 
work  was  finished,  the  bishop  would  have  been  himself 
at  the  charge  of  the  impression,  lot  his  design  was 
•topped  upon  advice  given  to  the  lord  lieutenant  and 
the  archbishop  of  Canterbury^  that  it  would  prove  a 
shameful  thing  for  a  nation  to  publish  a  Bible  trapslat- 
ed  by  such  a  despicable  hand  as  King.  However,  the 
manuscript  was  not  losCi  for  it  went  to  press  in  the  year 
1685. 

Erse  B/0ZJS.— There  is  also  (lately  finished  at  Edin- 
burgh) a  version  of  the  Bible  in  the  Gaelic  or  Erse 
languagCi 

BIBLIAKDER,  TheodorEi  professor  of  divinity 
at  Ziu'icb  in  the  16th  century.  As  be  understood  the 
oriental  languages,  he  set  about  a  new  edition  of  the 
Koran  ^  the  text  of  which  he  corrected,  b}^  collating  the 
-Arabic  and  Latin  copies*  To  this  edition  he  subjoined 
the  life  of  Mahomet  and  bis  successors  j  and  prefixed 
an  apology  by  way  of  preface,  which  has  been  loudly 
exclaimed  against. 

BIBLIOGRAPHIA,  a  branch  of  archseographia, 
eoAployed  in  the  judging  and  perusing  of  ancient  ma« 
nuscripts,  whether  written  in  books,  00  paper  or  parch- 
ment. 

The  sense  of  it  is  now  extended  j  and  it  sig^nifies  a 
work  intended  to  give  information  concerning  the  first 
or  best  editions  of  books,  and  the  ways  of  selecting 
And  distinguishing  them  properly^-  In  short,  it  is  used 
for  a  nottiia  or  description  df  printed  books,  either  in 
the  order  of  the  alphabet,  of  the  times  when  printed, 
or  of  the  subject  matters*  In  which  sense  it  is  nearly 
the  same  as  biliotbeca*     See  Bibliographt,  6u1»PLE- 

MEMT. 

Literary  journals  afford  also  a  kind  of  bibliographia* 

BIBLIOMANCY,  a  kind  of  divination  performed 
by  means  of  the  Bible.  This  amounts  to  much  the 
same  with  what  is  otherwise  called  sortes  Mitcie  or  sorr 
ies  sanctorumt  It  consisted  in  taking  passages  of  Scrip- 
ture at  hazard,  and  drawing  indications  thence  con- 
cerning things  future  }  as  in  Augostine^s  uMe  et  Uge. 
It  was  much  used  at  the  consecration  of  bishops.-** 
F.  J.  Davidios,  a  Jesuit,  has  published  a  bibliomancy 
under  the  borrowed  name  of  Veridicus  Ckriatianus, 

BIBLIOTHECA,  in  its  original  'and  proper  sense, 
denotes  a  library  or  place  for  depositing  books. 

BiBLlOTHECA,  in  matters  of  literature,  denotes  a 
treatise  giving  an  account  of  all  the  writers  on  a  cer- 
tain subject :  thus  we.  have  bibiiothecas  of  theology^ 
law,  philosophy,  &c. 

There  are  likewise  universal  bibiiothecas,  which  treat 
indifferently  of  all  kinds  of  books  \  also  select  bibiio- 
thecas, which  give  account  of  none  but  authors  of  repu- 
tation. 

Many  of  the  bibiiothecas  agree,  in  most  respects, 
with  what  are  otherwise  called  memoirs  or  journals  of 
literatore,  exc^  that  these  last  are  confined  to  new 
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books  \  but  there  are  other  btbliothecas,  that  differ  ia  Bikfa^ 
nothing  from  catalogues  of  the  writers  on  certain  sob-      ca 
jects.  ^ 

BIBLISTS.  So  the  Boman  Catholics  call  those 
Christians  who  make  Scripture  .the  sole  rule  of  faith , 
in  which  sense,  all  Protestants  either  are  or  ought  to  be 
biblists. 

^IBLUS,  /8fiA«#,  in  Botany^  an  aquatic  plant  in  E« 
gypt,  called  9\%q  papyi-us  ;  of  the  skin  whereof  the  an- 
cient Egyptians  jnade  their  paper.     See  Paptrus. 

BIBRACTE,  in  Ancient  Geography^  a  citadel  of  the 
£dui,  accoiding  to  Strabo  \  but  Caesar  describes  it  as 
a  town  well  fortified,  very  large  and  populous,  and  of 
the  greatest  authority  among  that  nation:  Now  Beurcct^ 
or  Bevray  \  a  desolate  place  four  miles  to  the  north-west 
of  Autun. 

BIBROCi,  in  Ancient  Geography^  an  ancient  people 
of  Britain  :  Now  ibe  Hundred  of' Bray  in  Berks. 

BICANER,  a  city  of  Asia,  on  the  river  Ganges, 
in  the  northern  part  of  Hiudostao.  £.  Long.  87.  20* 
N.  Lat.  28*  40. 

BICE,  or  BiSE,  among  painters,  a  blue  colopr  pre- 
pared from  the  lapis  armenus. 

Bice  bears  the  best  body  of  all  bright  blues  used  in 
common  work,  as  house-painting,  &c*  but  it  is  the 
palest  in  colour.  It  works  indifferently  well,  but  in* 
clines  a  little  to  sandy,  and  therefore  requires  good 
grinding. 

BICEPS,  the  name  of  several  muscles  2  as  the  biceps 
humeii,  or  cubiti  ^  biceps  tibiae  |  &c«  See  Anatomy, 
Table  of  the  Muscles* 

BICESTER,  a  straggling  town  of  Oxfordshire  io 
England,  seated  on  the  road  between  Oxford  and  Buck- 
ingham* 

BICHATf  Marie  Francois  Xavier,  an  eminent 
French  physiologist.     See  Sufplement. 

BIClIET,  a  quantity  or  meuure  of  com,  which 
differs  according  to  the  places  where  it  is  used.  The 
bicbet  is  not  a  wOoden  measure,  as  the  minot  at  Paris^ 
or  the  bushel  at  London ;  but  it  is  compounded  of  sevs- 
ral  certain  measures.  It  is  used  iu  many  parts  of 
France,  &o. 

BICLINIUM,  in  Romany  antiquity,  a  chamber  with 
two  beds  in  it :  or  when  two  beds  only  were  ronod  a 
table. 

BICORNES,  an  order  of  plants  in  the  Jrqgmtnta 
methodi  naturalis  of  Linnseus,  so  termed  from  the  ao- 
thersc   having   in    appearance    two    horns.     See  Bo« 

TANY. 

BIDACHE,  a  town  of  France,  in  the  department 
of  the  Lower  Pyrenees,  seated  on  the  river  Bidouse* 
W.  Long*  I.  9«  N.  Lat.  41. 31. 

BIDAL,  or  BiDALE,  in  our  ancient  customs,  de- 
notes the  invitation  of  friends  to  drink  ale  at  some  poor 
man's  house,  who  in  consideration  hereof  elpects  some 
contribution  for  his  relief.  This  custom  still  obtains  io 
the  west  of  England,  and  is  mentioned  in  some  of  our 
ancient  statutes. 

BIDDEL,  John,  one  of  the  most  eminent  Eng- 
lish writers  among  the  Socinians,  was  bom  at  Wot* 
ton-under-Edge  -  in  Gloucestershire,  and  educated  in 
the  free*school  of  that  place.  Being  a  hopeful  youthf 
he  was  taken  notice  of  ^  particularly  by  Lord  George 
Berkeley,  who  allowed  him  an  exhibition  of  teo 
^oods  Rryear.     This    caused  him  vigorously  to  ap» 
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^\  pW  liimself  to  his  .studies  i  and  be  was,  while  at 
I  scoooli  aathor  of  a  translation  of  VirgiPs  Bucolics,  and 
Iding.  of  the  two  first  satires  of  Juvenal.  He  continued  at 
ttchool  till  be  was  13  years  of  age.  However,  |ia- 
ving  manifested  in  tbat  early  period  a  singular  piety 
and  contempt  of  secular  aflfairs',  ne  was  sent  to  the  uni« 
tersity  of  Oxford,  and  entered  a  student  in  Magdalen 
hall.  In  1 64 1,  the  magistrates  of  Gloucester  chose 
him  master  of  the  frec^  school  of  that  city  ;  and  he  was 
much  esteemed :  but  falling  into  some  opinions  con- 
cerning the  Trinity  difierent  from  those  commonly  re- 
ceived, and  expressing  his  thoughts  with  too  much 
freedom,  he  suflered  various  persecutions  and  imprison- 
ments in  the  time  of  the  commonwealth.  During  one 
of  these  confinements,  which  lasted  for  several  years, 
being  reduced  to  great  indigence,  he  was  employed  by 
Roger  Daniel  of  London  to.  .correct  the  impression  of 
the  Greek  Septuagint  Bible,  which  that  printer  was 
about  to  publish  with  great  accuracy.  In  1651,  the 
parliament  published  a  general  act  of  oblivion,  which 
restored  him  to  bis  full-  liberty.  He  was  afterwards 
imprisoned  on  account  of  his  tenets ;  and  at  last  the 
Protector  banished  him  for  life  to  St  Mary^s  castle  in 
the  isle  of  Scilly,  and  sent  him  thither  in  October 
1655.  Soon  after,  he  was  allowed  100  crowns  a  year 
for  subsistence.  In  i6j8,  he  was  set  at  full  liberty. 
After  the  restoration  of  King  Charles  II.  he  was  fined 
in  lOot.  and  each  of  his  hearers  in  2ol.  to  lie  in  prison 
till  paid  'j  which  being  put  in  execution,  the  want  of 
fresh  air  and  exercise  made  him  contract  a  disease, 
of  which  he  died  on  the  22d  of  September  1662,  in 
the  47tb  year  of  his  age.  His  life  was  published  in 
Latin  in  1682,  by  Mr  Farrington  of  the  Inner  Tem- 
ple, who  represents  him  as  possessed  of  extraordinary 
pietj,  charity,  and  humility.  He  would  not  discourse 
of  those  points  in  which  he  differed  from  others,  with 
those  that  did  hot  appear  religious  according  to  their 
knowledge  ^  and  was  a  strict  observer  himself,  and  a 
severe  exactor  in  others,  of  reverence  in  speaking  of 
God  and  Christ.  He  had  so  happy  a  memory,  that  he 
retained  word  for  word  the  whole  New  Testament,  not 
only  in  English,  but  in  Greek,  as  far  as  the  fourth 
chapter  of  the  Revelation  of  St  John. 

BIDDIFORD,  a  town  of  Devonshire,  seated  on  the 
river  Toridge,  over  which  there  is  a  fine  stone-bridge 
with  24  arches.  It  contains  3244  inhabitants,  and 
carries  on  a  considerable  trade.  W.  Long.  4.  lo*  N. 
Lat.  51.  10. 

BIDDING,  or  Offering,  denotes  the  raising  the 
price  of  a  thing  at  a  sale  or  auction.  The  French 
call  this  enchirer.  It  answers'  to  what  the  Romans 
called  iicttari:  they  used  to  bid  by  holding  up  the  hand 
or  finger. 

Bidding  is  also  used  for  proclaiming  or  notifying. 
In  which  sense  we  meet  with  bidding  of  the  ban Ns^ 
the  same  with  what  is  otherwise  called  asking, 

BiDDiSQ  Prayer*  It  was  one  part  of  the  office  of 
the  deacons  in  the  primitive  Christian  church,  to  be  a 
sort  of  monitors  and  directors  of  the  people  in  the  exer- 
cise of  their  public  devotions  in  the  church.  To  which 
end  they  made  use  of  certain  known  forms  of  words, 
to  give  notice  when  each  part  of  the  service  began. 
This  was  called  by  the  Greeks  Mi^vrruv,  and  by  the 
Latins  prasdicare :  which  therefore  does  not  ordinarily 
signify  to  preachy  as  some  mistake  it,  but  to  perform 
the  office  of  a  crier  («D(t;{,  or  praco)  in  the  assembly : 
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whence  Synesius  and  others  call  the  deacons  h^mi^^wH^    Bidding 
the  holy  criers  of  the  church,  appointed  to  bid  or  ex-        B 
hurt  the  congregation  to  pray  and  join  in  the  several 
parts  of  the  service  of  the  church.     Agreeable  to  this 
ancient  practice  is  the  form  Let  us  pray^  repeated  be* 
fore  several  of  the  prayers  in  the  English  liturgy. 

BiDDiNO  of  the  BeadSf  a  charge  or  warning  which 
the  parish-pnest  gave  to  his  parishioners  at  certain  spe* 
cial  times,  to  say  so  many  pater- nosters,  &c.  on  their 
beads. 

BIDENS,  Water  Hemp-agrimony.    See' Bo- 

TANY  Index. 

BIDENTAL,  in  Boman  antiquity,  a  place  blasted 
^ith  lightning ;  which  was  immediately  consecrated  by 
an  baruspexi  with  the  sacrifice  of  a  bidens.  This  place 
was  afterwards  accounted  sacred,  and  it  was  unlawful 
to  enter  it  or  to  tread  upon  it ;  for  which  reason  it  was 
commonly  surrounded  with  a  ditch,  wall,  hedge,  ropes^ 
&c.     See  next  article. 

BIDENTALES,  in  Roman  antiquity,  priests  in- 
stituted to  perform  certain  ceremonies  and  expiations 
when  thunder  fell  on  any  place.  Their  principal  office 
was  the  sacrificing  a  sheep  of  two  years  old,  which  in 
Latin  is  called  bidens;  from  whence  the  place  struck 
with  thunder  got  the  name  of  bidentaL 

BIDENTES,  in  middle-age  writers,  deuntes  two- 
yearlings,  or  sheep  of  the  second  year.  The  wool  of 
these  bidentes,  or  two  years  old  sheep,  being  the  first 
sheering,  was  sometimes  claimed  as  a  heriot  to  the  king, 
on  the  death  of  an  abbot.  Among  the  ancient  Bomans^ 
the  word  was  extended  further  to  any  sorts  of  beasts 
used  for' victims,  especially  those  of  that  age:  whence 
we  meet  with  sties  bidentes* 

BIDET,  a  nag  or  little  horse,  formerly  allowed  each 
trooper  and  dragoon,  for  his  baggage  and  other  occa- 
sions. Bidets  are  grown  into  disuse,  on  account  of  the 
expences  thereof,  and  the  disorders  frequently  arising 
from  those  who  attended  on  them,  &c. 

BIDIS,  in  Ancient  Geography^  a  small  city  of  Sicily^ 
not  far  from  Syracuse,  whose  ruins  are  still  to  be  seen 
in  the  territory  of  Syracuse,  about  15  miles  to  the  south- 
west, with  a  church  called  S,  Giovanni  di  Bidini. 

BIDLOO,  Godfrey,  author  of  several  treatises  on 
anatomy,  was  born  at  Amsterdam,  March  12.  1649^ 
In  1688,  lie  was  professor  of  anatofny  at  the  Hague 4 
and,  in  1694,  at  Iieyden  \  when  King  William  III.  of 
England  appointed  him  his  physician }  which  he  would 
not  accept  but  on  condition  of  holding  his  professor- 
ship, which  was  readily  granted  him.  He  published^ 
in  Latin,  i.  The  Anatomy  of  the  Human  Body,  demon* 
strated  in  105  cuts,  explained  by  the  discoveries  of  th^ 
ancient  and  modern  writers.  2.  An  Oration  upon  th^ 
Antiquity  of  Anatomy.  3.  A  Letter  to  Anthony  Leeu- 
wenhoeck  on  the  animals  sometimes  found  in  the  liver 
of  sheep  and  other  animals.  4.  Two  Decades  of  disser* 
tations  in  Anatomy  and  Chirurgery }  and  other  pieces. 
He  died  at  Leyden,  in  April,  1713- 

BIDON,  a  liqnid  measure,  containing  about  five 
pints  of  Paris,  that  is,  about  five  quarts  English  wine- 
measure.     It  is  seldom  used  but  among  ships  crewsi 

BIE,  Adrian  de,  an  eminent  painter,  was  born 
at  Liere  in  1594*  After  learning  the  rudiments  of  thp 
art  from  diflferent  masters,  he  travelled  to  Rome,  where 
he  spent  six  years  in  studying  the  works  of  the  best 
masters.  His  industry  was  then  rewarded  with  propor- 
tionable success )  for  he  found  encouragement  amonL( 
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tire  tA6A  honovmbfo  persons  kt  ftome,  and  in  every 
part  of  Italj  through  irbich  he  travelled,  from  persons 
of  the  first  dhtinctiiMi.  His  penciling  ivas  so  exceed- 
ingly neat,  and  bis  tonch  and  colonring  so  very  delicatei 
that  he  was  freqaeotly  employed  to  paint  on  jasper, 
agate,  porphyry,  and  other  preciOiiS  materials. 

filEEZ,  a  town  of  Poland,  in  the  palatinate  df  Cra- 
cbvia,  riemarkable  for  its  mines  of  vitriol.  It  is  seated 
on  the  ri^er  Weseloke,  in  E.  Long.  2«  2t.  N.  Lat. 

49*  SP' 

BIEL.     See  BlEKKA. 

BIELA,  a  town  of  Russia,  and  capital  df  a  province 
of  the  same  name,  seated  on  the  river  Opschaw,  in  E. 
liong.  34.  55.  Nf.  Lat.  55.  o. 

BiELA  OsERo,  or  Belozhho,  a  town  of  the  Ktrssian 
empke,  cfapital  of  a  dnchy,  and  situated  on  a  lake  of 
the  same  name,  at  the  mouth  ef  the  river  Consa,  in  £• 
Long.  39.  10.  N.  Lat.  58.  ^S* 

BlELA,  a  town  of  Piedmont  in  Italy,  and  capital 
ef  the  Bellese,  near  the  river  Cerva,  in  rl.  Long.  o.  3« 
N.  Lat.  45.  22. 

BIELSKI»  a  town  of  Pokfid,  in  the  palatinate  of 
Pofachia,  near  one  of  the  Sources  of  the  river  Narew. 
£.  Long.  22.  jj.  N.  Lat.  53.  50. 

BIELSKOI,  a  town  of  Russia,  in  the  province  df 
Smolensko.    £.  Long.  35.  5.  N.  Lat.  ^6.  4^. 

BIENNA,  a  to«n  of  Switzerland,  seated  on  a  lake 
•f  the  same  name.  The  inhabitants  are  Protestants, 
and  in  alliance  with  those  of  Bern,  Sofeure,  and  Fri- 
hotg.    E.  Long.  7.  14.  N.  Lat.  47.  ti. 

BIENNIAL  PLANTS  ;  plants,  as  the  iii\6^  biennial 
imports,  that  are  only  of  tv^o  years  doration.  Niime- 
voos  plants  are  of  this  tribe,  whlcb  being  raised  one 
year  from  seed,  generally  attain  perfection  either  the 
aame,  or  in  about  the  period  of  a  twelvemonth,  or  a 
little  less  or  more^  and  the  following  spring  or  summer 
ahoot  Qp  stalks,  flower,  and  perfect  seeds  ^  soon  after 
which  they  commonly  perish }  or  if  any  particular  sorts 
sorvive  another  year,  they  assume  a  dwindling  and 
^f^SS^ii^j;  growth,  and  gradually  die  offj  So  that  bien- 
nials are  always  in  their  prime  the  first  or  Second  sum- 
mer. Biennials  consist  both  of  esculenta  and  flower 
plants.  Of  the  esculent  kinds,  the  cabbage,  satoy, 
earrot,  parsnip,  beet,  onion,  leek,  Stc.  are  biennials. 
Of  the  flowery  tribe,  the  Canterbury-bell,  French  ho-     seen  at  Rome 
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Was  called  SdftdapAa  ;  that  used  for  the  richer  SOU  kc»     |^ 
fica^  Jeetita  Jhtt&tn\  sometrmea  letfus.    The  fermet      | 
Wa.4  only  a  tort  of  woodtm  chest,  viih  arta^  which  was^^f^ 
burnt  ^ith  the  body  *,  the  latter  was  enriched  and  gild- 
ed for  pomp.    It  was  carried  bare,  or  ancovered,  when 
the  person  died  a  natoral  and  easy  death  \  when  ht 
Was  much  disfigured  or  distorted,  it  Was  veiled  or  co- 
vered over. 

BiEk  is  more  particnlarir  osed  for  that  whereon  the 
bodies  of  saints  are  placed  in  the  chorch  to  rest.  Sad 
es^pcfsed  to  the>eneration  of  the  devoat.  This  is  also 
called,  \ii  middle-age  writers,  iectus^  feretf^m^  iectica^ 
and  locuhts  ;  and  was  usually  enriched  with  gold,  silver, 
and  precious  stones,  which  was  the  cause  that  the  iter 
of  St  Benedict  was  pillaged,  and  all  ha  draafflents  calw 
tied  off*. 

BIEROLIET,  a  town  of  the  Netherlands,  in  Dnteh 
Flanders,  where  Williain  Bnickfield,  or  Seukeh'ags^ 
who  invented  the  method  of  pickling  herrings,  died  ia 
1397.     E.  Long.  3.  42.  N.  Lat.  51.  25. 

BIFKRJE,  plants  that  flower  twice  a-year,  in  spring 
and  antiimn,  as  is  common  between  the  tropica. 

BIFR0N9,  a  person  double>fronted,  or  two-faced. 

Bir^ofrs  is  more  peculiarly  an  appellation  of  Janos, 
who  Was  represented  by  the  ancients  with  two  focea,  as 
being  supposed  to  look  both  backwards  and  forwards : 
though  other  reasons  for  it  are  recited  by  Flotarch. 
Sometimes  he  was  painted  with  four  faces,  quadriffv^ 
as  respecting  the  four  seasons. 

BIGA,  in  antiquity,  a  chariot  drawn  by  two  hones 
abreast.  Char iot> races,  with  tW6  horses,  were  intro- 
duced into  the  Olympic  games  in  the  93d  Olympiad : 
but  the  inventioit  was  much  more  ancrent ;  «a  we  fifl4 
that  the  heroes  in  the  Iliad  fight  from  chariots  of  that 
kind.  The  moon,  night,  and  the  tnorning,  are  hy 
mythologists  supposed  to  be  carried  id  bigte^  the  sua 
in  quadriga.  Statues  in  Uga  were  at  first  only  allow- 
ed to  the  gods,  then  to  conquerors  in  the  Grecian  garo^s^ 
Under  the  Roman  emperors,  the  like  statues,  with  Ing^f 
were  decreed  and  granted  to  great  and  Well- deserving 
men,  as  a  kitfd  of  half  triumph^  being  erected  in  most 
public  places  of  the  city.  Figures  of  hig<B  were  also 
struck  on  their  coins.  The  drivers  of  bifie  were  called 
higatii;  a  marble  bust  of  one  Fiords  a  bigaruu  is  still 


areysiickle,  Wall-floWer,  dtock-july-flower,  sweet-wil- 
Ham,  China-pink,  common-pink,  matted-pink,  carna- 
tion, scabious,  holly- hock,  tree-mallow,  vervain-mal- 
low, tree-primroSe,  honesty  or  moonWort,&c.  are  all  of 
the  biennial  tribe  y  all  of  which  being  sown  iti  March, 
April,  or  May, '  rise  the  same  year,  and  in  spring  fol- 
lowing shoot  up  into  stalks,  flower,  aiid  perfect  seeds  in 
autumn  \  after  which  most  of  them  dwindle :  though 
lometimes  the  Wall-flowers,  hollyhocks,  carnations,  and 
pfnks,  will  survive  and  flower  the  following  year  \  but 
the  plants  beeonte  straggling,  the  flowers  smal]  and 
badly  coloured  :  it  is  therefore  eligibte  to  raise  a 
lapply  annoally  from  aeed  \  although  wall-flowers,  car- 
aatioris,  and  pink»,  may  be  continued  by  slips  and 
layem. 

BIER,  a  Wooden  machine  (br  carrying  the  bodies 
of  the  dead  to  be  buried.  The  Word  eomes  from  the 
Fretich  biefre^  Which  signifies  the  same.  It  is  called  iii 
Latin  fertiruih^  d  firendo.  Among  the  Romans  the 
tmaaotk  bier,  whextoa  the  poorer  sort  Were  carried,. 


BIGAMY,  properly  signifies  being  twic^  marrtei^ 
but  with  ns  is  used  as  synonymous  with  polygamy,  or 
having  a  plurality  of  wives  at  once.  Sach  second  mar- 
riage, the  former  husband  Or  wife  living,  la  siniplj  void, 
and  a  mere  nullity,  by  the  ecclesiastical  law  of  Sag- 
land  ;'  and  yet  the  legislature  has  thought  it  just  tt 
make  it  felony,  by  reason  of  its  being  ao  great  a  viola- 
tion of  the  public  economy  and  decency  of  a  well-or- 
dered state.  For  polygamy  Can  never  m  endured  un- 
der any  rational  civil  establishment,  whatever  spectooa 
reasons  may  be  urged  for  it  by  the  eastern  nations,  fbe 
fallaciousness  of  which  has  been  folly  proved  by  maay 
Sensible  writers :  but  ftt  northern  eonntnea  the  very  na- 
ture of  the  climate  seems  to  reclaim  against  it  \  it  ne- 
ver having  obtained  in  this  part  of  the  world,  even  firofls 
the  time  of  our  German  ancestors,  who,  aa  Tacitus  in- 
forms us,  *^  prcpe  soli  barbdrorum  mngtdU  uxotibm 
Contenti  Hint,  It  is  therefore  punished  by  the  laws 
both  of  aticient  aftd  modem  Sweden  with  death.  Aad 
lb  Bntaia  it  il  diiaeted  by  aUtuta  1  lac.  L  c.  11.  that 
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\S  any  lietton  betnfir  mnrried,  do  tfterwards  many 
again,  the  rormer  husband  or  wife  bmog  alive,  it  is 
felony  ;  hut  within'  the  benefit  of  clergy.  The  first 
wife  in  thlN  case  shall  not  be  admitted  as  an  evidence 
•gainst  her  husband,  because  she  is  the  true  wife  5  but 
the  second  may,  for  she  indeed  is  no  wife  at  alt :  and 
•o,  vice  versof-of  a  second  husband.  This  act  makes 
an  exception  W)  five  cases,  in  which  such  second  mar« 
riage,  though  in  the  three  first  it  is  void,  is  yet  no  fe- 
looy.  I.  Where  either  party  hath  been  continually 
abroad  for  aeven  years,  whether  the  party  in  England 
hath  notice  of  the  other's  being  alive  or  no.  2.  Where 
either  of  the  parties  hath  been  absent  from  the  other 
aeven  years  within  this  kingdom,  and  the  remaining 
party  hath  had  no  knowledge  of  the  other's  being  alive 
within  that  time.  3.  Where  there  is  a  divorce  (or 
separation  i  mensa  et  thoro)  by  sentence  in  the  eerie- 
•iasticHi  court.  4«  Where  the  first  marriage  is  declar- 
ed absolutely  void  by  any  such  sentence,  and*  the  par- 
lies Iposed  J  vinculo.  Or,  j.  Where  either  of  the  par- 
ties was  under  the  age  of  consent  at  the  time  of  the 
first  marriage  ;  for  in  such  case  the  first  marriage  was 
voidable  by  the  disagreement  of  either  party,  which 
the  second  marriage  very  clearly  amounts  to.  But,  If 
at  the  age  of  consent  the  parties  had  agreed  to  the 
fliarriage,  which  completes  the  contract,  and  is  indeed 
the  real  OMrriage  \  and  afterwards  one  of  them  should 
marry  again  \  Judge  Blackstone  apprehends  that  such 
oecond  marriage  would  be  within  the  reason  and  penal- 
ties of  the  act. 

BIGATI,  in  antiquity,  a  kind  of  ancient  Roman 
silver  coins,  on  one  side  whereof  was  represented  a  hig^^ 
or  chariot  drawn  by  two  Eorves.  The  hiatus  was  pro- 
pariy  the  Roman  denarius,  whose  impression,  during  the 
times  of  the  commonwealth,  was  a  chariot  driven  by 
Victory,  and  drawn  either  by  two  horses  or  four ;  ac- 
cording to  which  it  was  either  denominated  bigatus  or 
^fifaiirigatms* 

BIGGAR,  a  tovrn  and  parish  in  Lanarkshire,  Scot- 
land, containing  1376  inhabitants  in  181 1.  Here  are 
the  rains  of  a  collegiatechurch  which  was  founded  in  1545^ 

BIGGLESWADE,  a  town  in  Bedfordshire,  in 
England,  seated  on  the  river  Ivel,  over  which  there  is 
a  handsome  bridge.  It  lies  on  the  principal  road  from 
liondon  to  York,  and  with  the  adjoining  hamlets  of 
Home  and  Stratton,  contained  1895  iqbabitapts  in 
18  XT.    W.  Long.  o.  I  J.  N.  Lat.  52. 5. 

BIGHT,  among  seamen,  denotes  one  ndl  or  roand 
of  a  cable  or  rope,  when  coiled  up. 

BIGNONj  j£ROME,'a  French  writer,  was  born  at 
Paris  in  1590.  He  gained  an  ancommon  knowledge, 
wider  the  care  of  his  father,  in  philosophy,  mathema- 
tics, history,  civil  law,  and  divinity,  in  a  very  short 
time ;  and  was  almost  at  the  end  of  his  studies  at  an 
age  when  it  is  nsqal  to  send  children  to  school.  At 
ten  years  of  age  he  gave  the  public  a  specimen  of  his 
learning,  in  a  Description  of  the  Holy  Latid  ;  and  two 
years  after,  be  published  a  Discourse  concerning  the 
IMincipal  antiquities  and  curiosities  of  Rome :  and  a 
sommary  Treatise  concerning  the  election  of  Popes. 
Henry  IV.  desired  to  see  him,  and  appointed  him  page 
to  the  danphin,  who  was  afterwards  Louis  XIII.  He 
appeared  at  court  with  all  the  politeness  of  manners 
imaginable.  He  wrote  at  that  time  a  treatise  of  the 
freoededojr  of  the  kings  of  Fiance,  which  be  dedicated 
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to  Henry  IV.  who  gave  him  an  express  order  to  con-    fiijrnoa 
tinue  his  researches  on  that  subject  ^  hot  the  death  of        I 
that  prince  interrupted  his  design.     He  published,  in  Bilaadcr.  ^ 
1613,  ^^^  Formula;  of  Marculphus.     He  was  in  i6ao    ~    ' 
made  advocate-general  in  the  grand  council  \  and  dis- 
charged that  post  with  such  reputation,  that  the  king 
nominated  him  some  time  after  counsellor  of  state,  and 
at   last  advocate-general  in   the  parliament.     He  re- 
signed his  offices  in  164T  ;  and  the  year  following  was 
appointed  chief  library- keeper   of  the  king^s  library. 
He  was  obliged  to  resume  his  office  of  advocate-ge- 
neral, and  held  it  till  his  death.     He  was  employed 
in  the  most  important  aflairs  of  state.     At  last  this 
great  man,  who  had  always  made  religion  the  ^asis  of 
his  other  virtues,  died  with  the  most  exemplary  devo- 
tion in  1656. 

BIGNONIA,  Trumpet-flower,  or  Scarlet 
Jasmine.     See  Botany  Index. 

BIGORRE,  a  territory  or  county  of  France,  in 
the  province  of  Gascony,  which  is  now  included  in  the 
department  of  the  Upper  Pyrenees.  It  is  bounded  oh 
the  east  by  the  valley  of  Aore,  the  viscounty  of  Ne- 
bonssa,  Riviere  Verdun,  and  Fardiac ;  by  Beame  on  the 
west ;  on  the  south,  by  the  valleys  of  Brotou  and  Pen* 
ticouse  in  Arragon  \  and  on  the  north,  by  the  county 
Riviere- Bas  incorporated  with  Armagnac.  It  is  40 
miles  long  from  north  to  sooth,  and  30  in  breadth  from 
east  to  west.  It  is  divided  into  three  parts,  the  moun- 
tains, the  plains,  and  the  Rustan.  The  moontains  are 
enclosed  between  those  of  the  valley  of  Aure  on  the 
east,  those  of  Arragon  on  the  south,  and  of  Bearne  on 
the  west.  This  part  contains  two  principal  valleys,  La- 
vedan  and  Barege.  The  valley  of  Brgorre  is  of  an  oval 
form,  and  has  the  hills  of  Rnstan  on  the  east.  The  re- 
markable towns  are  Tarbes  the  capital,  Bagneres,  Lourd, 
&c.  The  mountains  are  a  barrier  between  France  and 
Spain,  and  there  are  four  different  passages  which  the  in- 
habitants are  obliged  i^  guard.  Bigorre  yields  marble, 
jasper,  stone,  and  slate  \  there  are  also  mines  of  several 
sorts,  hot  they  are  not  worked.  The  rivers  are  the 
Adour,  the  Elches,  the  Arroset,  and  the  Gave  of  La- 
▼edan  ;  there  are  also  three  lakes. 

BIGOT,  a  person  obstinately  and  perversely  wed^ 
ded  to  some  opinion  -or  practice,  particularly  of  a  re- 
ligions nature.  Camden,  perhaps,  has  hit  upon  the  true 
original  of  the  word.  He  relates,  that  when  Rollo, 
duke  of  Normandy,  received  Gisla,  the  daughter  of 
Charles  the  Foolish^  in  marriage,  together  with  the  in- 
vestiture of  that  dukedom,  he  would  not  submit  to  kiss 
Charleses  foot :  and  when  his  friends  urged  him  by  all 
means  to  comply  with  that  ceremony,  he  made  answer 
in  the  English  tongue,  Ne  se  BT  God,  i.  e.  Not  jO 
by  Crod.  Upon  which,  the  king  and  his  courtiers  de- 
riding him,  and  corruptly  repeating  his  answer,  called 
him  bigot ;  from  whence  the  Normans  were  called  bi- 
godi^  or  bigots,  v 

Bigot,  in  Italian  bigontia^  is  used  to  denote  a  Vene- 
tian liquid  measure,  containing  the  fourth  part  of  tlie 
amphora,  or  half  the  boot. 

BIHAEZ,  a  strong  town  of  Croatia  in  Hungary, 
seated  in  an  isle  formed  by  the  river  Anna,  iq'E.  Long. 
16.  2.  N.  Lat.  44.  35. 

BILANDER,  in  Navigation^  a  smalt  merchant  ship 
with  two  masts,  distinguished  from  other  vessels  of  the 
samcr  kind  by  the  form  of  the  naiir-sail.    Few  vessels 
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Bilaodcr   are  now  rigged  in  the  manner  of  biUnders ;  the  name 
Biledulitc-  '**^  ^^^"  varioasly  applied  in  ilifferent  countries. 

BILBILISy  in  Ancient  Geography^  a  town  of  His- 
paiiia  Clterior,  the  birth-place  of  Martial ;  now  suppo- 
sed to  he  Calatajud  in  Arragon^  on  the  Xalon. 

BIL60A,  a  large,  handsome,  and  rich  town  of 
Spain,  capital  of  Biscay,  containing  15,000  inhabi- 
tants, witli  a  well- frequented  harbour.  The  inhabitants 
bave  always  preserved  themselves  from  a  mixture  with 
the  Jews  and  Moors  \  and  therefore  will  admit  no  fa- 
mily to  settle  among  them  but  who  can  prove  them- 
selves to  be  of  Christian  extraction.  The  number  of 
ships  great  and.  small  that  visit  the  harbour  yearly  is 
from  500  to  6oo.  The  exports  are  woo]  and  sword- 
blades,  with  some  other  manufactures  of  iron  and  steel. 
The  town  is  seated  at  the  mouth  of  the  river  Ibaicabal, 
in  W.  Long.  4.  20.  N.  Lat.  43.  23. 

BILBOWS,  a  punishment  at  sea,  answering  to  the 
stocks  at  land.  The  offender  is  laid  in  irons,  or  stocks, 
which  are  more  or  less  ponderous  according  to  the  qua* 
lity  of  the  offence  of  which  he  is  guilty. 
,  BILDESTON,  a  town  of  Suffolk  In  England,  seat- 
%d  on  a  creek  on  the  river  Breton.  The  principal  ma- 
nufacture is  of  woollen  goods,  especially  blankets.  E. 
Long.  o.  45*  N.  Lat.  52.  20. 

BILDGE  of  a  ship,  the  bottom  of  her  floor,  or  the 
breadth  of  the  place  the  ship  rests  on  when  she  is  a- 
ground.  Therefore,  bildge-watcr  is  that  which  lies  on 
ber  floor,  and  cannot  go  to  the  well  of  the  pump: 
And  hildge-pumpsj  or  burr-pumps,  are  those  that  carry 
off  the  bildge-water.  They  likewise  say  the  ship  is 
bt'ldged,  when  she  has  some  of  her  timber  struck  off  on 
a  rock  or  anchor,  and  springs  a  leak. 

BILE,  a  yellow,  bitter  juice,  separated  from  the 
blood  in  the  liver,  collected  in  the  porus  hiliarius  and 
gall-bladder,  and  thence  discharged  by  the  common 
duct  into  the  duodenum.     See  Anatomt  Index. 

BILEDULGEftlD,  or  Belad  Al  Jerid,  the 
Cotmtfy  of  Dales  ^  a  kingdom  of  Africa.  It  is  almost 
of  a  square  form,  extending  itself  more  than  80  leagues 
every,  way,  from  28.  30.  to  32.  50.  north  latitude,  and 
from  6  to  12  degrees  of  west  longitude.  It  is  bouUdtd 
on  the  north  by  the  kingdom  of  Tunis,  on  the  east  by 
a  ridge  of  lofty  mountains  which  divide  it  from  Tripoli 
and  part  of  Guadamis,  on  the  west  by  the  countries 
of  Zeb  and  Mezeb,  and  on  the  south  by  the  province 
of  Verghela.  The  whole  country  is  barren,  sandy,  and 
mountainous,  producing  little  or  nothing  besides  dates, 
which  grow  here  in  sucli  pi'ofusion,  that  the  face  of 
half  the  kingdom  is  covered  over  with  date-trees,  and 
from  hence  the  whole  countrv  takes  Its  name.  The 
/climate  is  hot  and  unhealthy  y  the  people  lean,  swarthy, 
and  shrivelled  in  their  complexions;  with  their  eyes 
inflamed,  owing  to  the  reflection  of  the  sunlieams  from 
the  white  hard  soil ;  and  the  showers  of  dust  and  sand, 
driven  by  the  high  winds  that  blow  here  at  certain  sea- 
sons, are  frequently  so  vjolent  as  to  bury  men  and  cat- 
tle under  (liem.  Another  inconvenience  with  which 
the  inhabitant?  are  affiicted,  for  which  no  other  rea- 
son is  given  besides  their  constant  living  on  dates,  is 
i^n  inveterate  scurvy  in  their  gums,  whence  all  their 
t^eth  drop  out  \  though  it  frequently  spreads  over  their 
whole  bodies,  and  then  they  become  the  most  unhappy 
^lld  Ipatbsome  objects.     They  are  almost  entirely  free 
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from  other  diseases :  so  that  when  not  aflSicted  with  this,  BScMgi. 
they  live  to  a  good  old  age  \  though   it  is  observable      nd 
that  they  discover  a  furrowed  countenance,  shrivelled 
skin,  hoary  locks,  and  other  symptoms  of  old  age,  very 
early  in  life,  and  before  decrepitude,  infirmity,  or  any 
decay  of  their  faculties,  appear.      The  plague  is  net 
known  in  Biledulgerid,  though  so  frequent  in  Barbary, 
and  though  a  constant  intercourse  is  kept  up  between 
the  two  countries  \  whence  it  would  seem,  that  in  cer- 
tain cases  this  terrible  distemper  is  not  so  infectious  as 
it  is  usually  thought  to  be.     The  same  may  be  said  of 
the  smallpox,  a  disease  little  less  contagtoua  and  fatal 
in  hot  countries  than  the   plague  itself.      The  natives 
are  represented  as  a  lewd,  treacberoas,   thievish,  and 
savage   people,  who  delight   in    murder  and    robbery. 
They  are  mostly  a  mixture  of  Africans  and  wild  Arabs 
who  mingled  themselves  with  them.     Tbe  former  live 
with  some  regularity  and  civil  order  in  a  kind  of  villages 
composed  of  &  number  of  little  huts ;  the  latter  in  tents, 
ranging  from  place  to  place  in  quest  of  food  and  plun- 
der,    ilie  Arabs,  who  pride  themselvee  in  their  supe- 
riority of  birth  and  talents  above  tbe  primitive  inhabi- 
tants, are  wholly  independent  and  free,  frequently  bi« 
ring  themselves  in  the  service  of  the  neighbouring  prin- 
ces at  war;  from  which  policy  arise  tlie  moat  valuable 
branches  of  their  public  revenue,  if  any  thing  can  be 
called  common  or  public  in  a  nation  of  lawless  rob- 
bers.    The   rest   pursoe   no  other  occupation  besides 
bunting  and  plundering  \    the  first  of  which  is  their 
common  employment,  especially  hunting  of  ostriches, 
vrhich  are  said  to  be  of  a  prodigious  stature  in  this 
country,   and   as   high   as  a  man   mounted   on  a  tall 
horse.     The  inhabitants  eat  the  flesh  of  these  animals  \ 
barter  their  feathers  for  corn,  pulse,  and  other  things 
tliey  want ;  uSe  their  hearts  in  their  necromantic  and 
religious  rites,  their  fat  as  a  medicine  of  sovereign  vir- 
tue, their  talons  for  ear-pendants  and  other  ornaments, 
and  their  skins  they  convert  into  pouches  and  knap- 
sacks, so  that  not  a  part  of  the  animal  but  is  employed 
in  some  useful  purpose.     Besides  datcA  and  ostriches, 
tbe  Arabs  live  likewise  on  the  flesh  of  goats  and  camels; 
drinking  either  the  liquor  or  broth  in  which  that  flesh 
is  boiled,  or  the  milk  of  their  camels.     In  the  whole 
country  there  is  scarcely  a  town  of  any  note,  or  even  a 
stream  of  water  that  deserves  notice,  or  that  is  not 
dried  up  half  the  year. 

BILEVELT,  a  town  of  Germany  in  the  circle  of 
Westphalia  and  county  of  Ravensburg,  subject  to  the 
king  of  Prussia,  in  E.  Long.^  8.  20.  N.  Lat.  52.  O. 

BILFINGER,  George  Bernard,  a  German  phi- 
losopher and  statesman.     See  Sufpi^ement. 

BILINGUIS,  in  a  general  sense,  signifies  one  that 
speaks  two  languages  \  but  in  law,  is  used  for  a  jury  that 
passes  in  any  case  between  an  Englishman  and  a  foreign- 
er, whereof  part  ought  to  be  English  and  part  atrangeifl. 

BILIOUS,  in  general,  denotes  something  belonging 
to,  or  partaking  of,  the  nature  of  bile.     Hence, 

Bilious  Fevers  are  those  occasioned  by  the  over  co« 
piousness  or  bad  qualities  of  the  bile. 

BILL,  in  Mechanics^  an  instrument  made  of  iron, 
edged  in  the  form  of  a  crescent,  and  adapted  to  a 
handle.  It  is  used  by  plumbers,  to  perform  several 
parts  of  their  work  \  by  basket-makers,  to  cut  the  lar- 
gest pieces  of  cbesnut- trees  and  other  wood  j  and  by 
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ilL  fifardeners,  to  prune  trees.  When  short,  it  is  called  a 
hand- but;  and  when  long,  a  hcdge-HU, 

Bill,  in  Law^  a  declaration  in  wntin^%  expressing 
either  some  wrong  the  complainant  has  sufi'eifd  from 
the  defendant,  or  a  fault  committed  by  the  person  com- 
plained of  against  some  law  or  statute.— This  bill  is 
sometimes  exhibited  to  justices  at  the  general  assizeSi 
by  way  of  indictment,  or  referred  to  others  haviog  ju« 
risdiction  \  but  it  is  more  generally  addressed  to  the 
lord  chancellor.  It  contains  the  fact  complained  of, 
the  damage  sus.tained,  and  a  petition  or  process  against 
the  defendant  for  redress  ;  and  is  used  both  in  criminal 
and  civil  ca>es.  In  the  former,  the  words  billa  vera 
are  indorsed  by  the  grand  jury  upon  a  presentment, 
implying  that  they  find  the  same  founded  on  pro* 
bable  evidence,  and  therefore  worthy  of  further  consi- 
deration. 

In  Scots  law,  every  summary  application  in  writing, 
by  way  of  petition  to  the  court  of  session,  is  called  a 
hili,    ' 

Bill  of  Attainder.    Sec  Attainder. 

Bill  of  Appeal.     See  Appeal. 

Bill  signifies  also  a  paper,  either  written  or  print- 
ed,  in  very  large  characters,  which  is  posted  up  in  some 
open  and  public  place,  to  give  notice  of  the  Hale  of  any 
merchandise  or  ship,  or  of  the  sailing  of  any  vessel  into 
foreign  parts. 

Bill,  in  trade,  both  wholesale  and  retail,  as  also 
tmong  workmen,  signifies  an  account  of  merchandises 
or  goods  delivered  to  a  person,  or  of  work  done  for 
one. 

Bill,  in  Commerce^  denotes  a  security  for  money 
under  the  hand  and  sometimes  seal  of  the  debtor,  with- 
out any  condition  or  forfeiture  in  case  of  non-perform- 
ance ;  in  which  it  is  distinguished  from  a  bond  or  obli- 
gation. It  has  been  usually  defined,  a  writing  where- 
in one  man  is  bound  to  another  to  pay  a  sum  of  mo- 
ney, on  a  day  that  is  future,  or  presently  on  demand, 
according  to  the  agreement  of  the  parties  at  the  time 
when  it  is  drawn  \  bn  which,  in  case  of  failure,  dili- 
gence or  execution  may  be  immediately  done  to  force 
payment.  These  bills  must  be  on  stamped  paper :  if 
under  50I.  the  stamp  to  be  6d. )  if  for  50I.  or  up- 
wards IS. 

Bank'BzLL  is  a  note  or  obligation  signed  on  behalf 
af  the  company  of  the  bank,  by  one  of  their  cashien*, 
for  value  received.  Or  it  is  an  obligation  to  pay  on 
demand  either  to  the  bearer  or  to  order }  in  Scotland, 
it  is  understood  to  be  to  order. 

Bill  of  Entry^  an  account  of  the  goods  entered  at 
the  custom -house,  both  inwards  and  outwards.  In 
this  bill  must  be  expressed,  the  merchant  exporting  or 
importing  \  the  quantity  of  merchandise,  and  the  di- 
vers species  thereof;  and  whither  transported,  or  from 
whence. 

Bill  of  Exchange^  is  a-secuiity,  originally  invented 
among  merchants  tn  different  countries,  for  the  more 
easy  remittance  of  money  from  the  one  to  the  other, 
which  has  since  spread  itself  into  almost  all  pecuniary 
transactions.  It  is  an  open  letter  of  request  fix>m  one 
man  to  another,  desiring  him  to  pay  a  sum  named  there- 
in to  a  third  person  00  hit>  account  \  by  which  means 
a  man  at  the  most  distant  part  of  the  world  may  have 
money  remitted  to  him  from  any  trading  country.  If 
A  Uv«9  in  Jainaicai  and  owe^  B  who  lives  in  £ngland 
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loool. ;  now  if  C  be  going  from  England  to  Jamaica, 
he  may  pay  B  this  loool.  and  take  a  bill  of  exchange 
drawn  by  B  in  England  upon  A  in  Jamaica,  and  re- 
ceive it  when  he  comes  thither,  l^ius  does  B  receive 
his  debt,  at  any  distance  of  place,  by  tran)>ferring  it 
to  C  ;  who  carries  over  bis  money  in  paper  credit, 
without  danger  of  robbery  or  loss.  This  method  is 
said  to  have  been  brought  into  general  use  by  the  Jews 
and  Lombards,  when  banished  for  their  usuiy  and 
other  vices ;  in  order  the  more  easily  to  draw  their  ef- 
fects  out  of  France  and  England  into  those  countries  in 
which  they  bad  chosen  to  reside.  But  the  invention  of 
it  was  a  little  earlier  \  for  the  Jews  were  banished  out 
of  Guienne  in  1287,  and  out  of  England  in  1290,  and 
in  1236  the  use  of  paper-credit  was  introduced  into  the 
Mogul  empire  in  China.—- In  common  speech,  such  a 
bill  is  frequently  called  a  draught ;  but  a  bill  of  ex- 
change is  the  more  legal  as  well  as  mercantile  expres- 
sion. The  person,  however,  who  writes  this  letter,  is 
called,  in  law,  the  drawer ;  and  he  to  wliom  it  is  writ- 
ten, tbe  drawee;  and  the  third  person  or  tiegociator  to 
whom  it  is  payable  (whether  specially  named  or  the 
bearer  generally)  is  called  the  payee. 

These  bills  are  either  foreign  or  inland  \  foreign, 
when  drawn  by  a  merchant  residing  abroad  upon  his 
correspondent  in  England,  or  vice  versd;  and  inland, 
when  both  tbe  drawer  and  the  drawee  reside  within  the 
kingdom.  Formerly  foreign  bills  of  exchange  were 
much  more  regarded  in  the  eye  of  the  law  than  inland 
ones,  as  being  thought  of  more  public  concern  in  the 
advancement  of  trade  and  commerce.  But  now  by  two 
statutes,  the  one  9  and  10  W.  III.  c.  17.  tbe  other  3 
and  4  Ann.  c.  9.  inland  bills  of  exchange  are  put  upon 
the  same  footing  as  foreign  ones :  what  was  the  law 
and  customs  of  merchants  with  regard  to  the  one,  and 
taken  notice  of  merely  as  such,  being  by  those  statutes 
expressly  enacted  with  regard  to  the  other.  So  that 
there  is  now  in  law  no  manner  of  difference  between 
them.  In  drawing  foreign  bills  of  exchange,  it  is  cu- 
stomary to  give  two  or  three  of  the  same  date  and  te- 
nor to  be  sent  by  different  conveyances,  that  in  case  of 
accidents  the  person  to  whom  they  are  sent  may  not  be 
disappointed  ;  in  which  case  it  is  mentioned  in  the  bo- 
dy of  the  bill,  that  it  is  tbe  ist,^  2d,  or  3d  bill  of  ex- 
change ;  so  that,  when  one  is  paid  it  dbcharges  all  the- 
rest.  Inland  bills  for  any  sum  must  be  on  6d.  stamped 
paper. 

Bill  of  Ladings  an  acknowledgement  signed  by  the 
master  of  a  sliip,  and  given  to  a  merchant,  &c.  contain- 
ing an  account  of  the  goods  which  the  master  has  re- 
ceived on  board  from  that  merchant,  &c.  with  a  pro- 
mise to  deliver  them  at  an  intended  place  for  a  certain 
salary.  Each  bilfof  lading  must  be  treble,  one^  for  the 
merchant  who  loads  the  goods,  another  to  be  sent  to 
the  person  to  whom  they  are  consigned,  and  tbe  third 
to  remain  in  the  hands  of  the  master  of  the  ship.  It 
must  be  observed,  however,  that  a  bill  of  lading  is  used 
only  when  the  goods  sent  on  board  a  ship  are  but  part 
of  the  cargo :  for  when  a  merchant  loads  a  whole  vessel 
for  his  own  personal  account,  the  deed  passed  between 
him  and  the  master  of  the  ship  is  called  chanter- party. 
See  CHARTBR'Party. 

Bills  of  Mortality ^  are  accounts  of  the  numbers  of 
births  and  burials  within  a  certain  district,  every  week, 
month,  qoartefi .  or  year.     In  this  sense  we  say  wcehlif 

hiUi^ 


BiiL 


\ 


B    1    L  161 

^iU.  bills^  monthly  bitts^  quarterly  bills^  yearly  bills.  The 
Ijondon  bills  of  mortality ^  yrhich  were  the  first,  are  com- 
posed by  the  parish-clerks,  aod  express  the  number  of 
christenings  of  each  sex,  and  of  deaths  from  each  die* 
ease.    See  Bills  of, Mortality,  Supplement. 

Bill  of  Parcels^  an  account  given  by  the  seller  to 
the  buyer,  containing  the  particulars  of  all  the  sorts  and 
prices  of  goods  bought. 

Bjll  of  Sale^  is  when  a  person  wanting  a  sum  of 
money  delivers  ,goods  as  a  security  to  the  lender,  to 
whom  he  gives  hia  bill,  empowering  him  to  sell  the 
goods,  in  pase  the  sgm  borrowed  is  not  repaid,  with  in- 
terest, at  the  appointed  time. 

Bill  ofStores^  a  license  granted  at  ihe  custom-boose 
-to  merciiants,  by  which  they  have  liberty  to  carry,  cu* 
stom-free,  all  such  stores  and  provisipns  as  they  may 
have  occasion  for  during  the  voyage. 

Bill  of  Sufferanc^^  a  license  grants  to  n  merchant, 
at  the  custom-house,  snflfering  him  to  trade  from  one 
£nfi^sh  port  to  aootber  without  paying  custom. 

iombQrd  BiLLSf  are  instruments  of  an  uncommon 
kind  and  figure,  used  in  Italy  and  Flanders,  and  of  late 
also  in  France  ;  consisting  of  a  piece  of  parchment,  cut 
to  an  acute  angle,  about  an  inch. broad  at  top,  and,  ter- 
minating  iu  a  point  at  bottom:  chiefly  given  where 
private  persons  are  concerned  in  the  fitting  out  a  ship 
on  any  long  voyage*  The  manner  is  thus :  The  party, 
who  is  desirous  to  be  concerned  in  the  cargo  or  venture, 
carries  his  money  Co  the  merchant  wlio  fita  out  the 
ship,  where  it  is  entered  down  in  a  register  i  at  the  same 
^me  the  merchant  writes  down  on  a  piece  of  parch- 
ment, upwards  of  an  inch  broad,  and  seven  or  eight 
inches  long,  the  name  of  the  lender  and  the  sum  lent ; 
which  being  cut  diagonal -jwise,  or  from  corner  to  cor* 
ner,  each  party  retains  hia  half.  On  the  return  of  the 
ipessel,  the  lendi^  brings  his  moiety  to  the  meixhant  j 
which*  being  compared  with  tbe  other,  he  receives  hia 
divtdeiMl  accordingly.  Much  the  same  is  practised  In 
Holland  by  those  wiio  lend  money  on  pledges}  the 
name  of  the  borrower  and  the  sum  are  written  on  a 
like  slip  of  parchment,  which  is  cut  into  two,  and  half 
given  to  tbe  borrower,  and  the  other  half  stitched  to 
the  pledge  i  that,  up6n  comparing  them  together  again, 
the  borrower  may  receive  bis  goods  on  paying  the  mo- 
ney stipulated. 

Bill  in  Parliamenty  a  paper  containing  propositions, 
oflered  to  the  houses  to  be  passed  by  them,  and  then  pre- 
aented  to  the  king  to  pass  into  a  law. 

To  bring  a  bill  into  the  house,  if  the  relief  sought 
by  it  is  of  a  private  nature,  it  is  first  qecessary  to  pre- 
fer a  petition  ^  which  must  be  presented  by  a  member, 
and  asually  sets  forth  the  grievance  desired  to  be  reme- 
died. This  petition  (when  founded  'on  facts,  that  may 
be  in  their  nature  disputed)  is  referred  to  a  committee 
of  members,  who  examine  tbe  matter  alleged,  and  ac- 
cordipgly  report  it  to  the  house ;  and  then  (or,  other* 
vise,  upon  tbe  mere  petition)  leaite  is  given  to  bring  in 
the  bill.  In  public  matters,  the  bill  is  brought  in  upon 
motion  made  to  the  house,  without  any  petition  at  all. 
Formerly  all  bills  were  drawil  in  the  form  of  petitions, 
which  were  entered  upon  the  parliament  rolls,  with  the 
king^s  answer  thereunto  subjoined  \  not  in  any  settled 
form  of  words,  but  as  the  ctrcuoistances  of  the  case 
jrequiied,  and  at  the  end  of  ctach  parliament  the  judges 
«drew  them  into  tite  form  of  a  •talujtei. which  was  en« 
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tared  on  t1|e  statotevroUs.  In  the  reign  of  Henry  V.  ta  ^ 
prevent  mistakes  and  abuseSi  the  statutes  were  diawm 
up  by  the  judges  before  the  end  of  the  parliameet; 
and  in  the  reign  of  Henry  VL  bills  in  tbe  form  of 
acts  according  to  the  modern  custom,  vrere  first  intra* 
duced. 

The  persons  directed  to  bring  in  tbe  bill,  present  it 
in  a  competent  time  to  tbe  house,  drawn  out  on  papsr, 
with  a  multitude  of  blanks,  or  void  apacea,  where  any 
thing  occurs  tliat  is  dubious,  or  necessary  to  be  settled 
by  the  parliament  itself,  auch  especially  as  the  pncise 
date  of  times,  the  nature  and  quantity  of  |>enalties,  er 
of  any  sums  of  inooey  to  be  raised  i  being  indeed  only 
the  skeleton  of  tbe  bill.  In  the  house  of  Urds,  if  the 
bill  begins  there,  it  is,  (when  of  a  private  nature)  re- 
ferred to  two  of  the' judges,  who  examine  and  report  thi 
state  of  the  facts  alleged,  to  300  that  all  necessary  parties 
consent,  and  to  settle  all  points  of  technical  propriety. 
This  is  read  a  first  time,  and  at  a  convenient  distances 
second  time ;  and  after  each  reading,  tbe  speaker  openf 
to  the  house  the  substance  of  tbe  bill,  and  pots  the  qoes* 
tion.  Whether  it  shall  proceed  any  farther  f  The  intro- 
duction of  the  bill  may  be  originally  opposed,  as  the 
bill  itself  may  at  either  of  the  readinga  }  and,  if  tbe  qp* 
position  succeeds,  the  bill  must  be  dropped  for  that  ses- 
sion ;  as  it  must  also,  if  <^posed  with  success  in  any  of 
thb  subsequent  stages. 

After  tbe  second  leading,  it  is  committed  j  that  is, 
referred  to  a  committee :  which  is  either  selected  by  tW 
house  in  matters  of  small  importance  }  or  else,  upon  a 
bill  of  consequence,  the  house  resolves  itself  into  a  cess? 
mittee  of  the  whole  bouse«  A  committee  of  the  whole 
bouse  is  composed  of  every  member )  and,  to  form  it, 
the  speaker  quits  tbe  chair  (another  member  beisg 
appointed  chairman),  and  may  sit  and  debate  as  a  pri- 
vate member.  In  these  committed  the  bill  is  debated 
clause  by  clause,  amendments  made,  tbe  blanks  filled 
up,  and  sometimes  tbe  bill  entirely  new-modelled.  Af- 
ter it  has  gone  through  tbe  committee,  the  chairaaa 
reports  it  te  the  bouse  with  auch  amendments  as  the 
Gomoiittee  have  mftde^  and  then  the  house  eeosidsis 
the  whole  bill  again,  and  the  question  is  repeatedly  pat 
upon  every  clause  and  amendment.  When  the  bom 
hath  agreed  Or  disagreed  to  tbe  amendments  of  ths 
committee,  and  sometimes  added  new  amendments  of 
its  own,  the  bill  Ts  then  ordered  to  be  engrossed,  or 
written  in  a  strong  gross  baud,  on  one  or  more  long 
rolls  (or  presses)  of  parchment  sewed  together.  Whso 
this  is  finished,  it  is  read  a  third  time,  and  nmendmeats 
are  sometimes  then  made  to  it }  and  if  a  new  clause  be 
added,  it  is  done  by  tacking  a  separate  piece  of  parch* 
ment  on  the  hill,  which  is  called  a  ryder.  The  speaker 
then  again  opens  the  contents  \  and,  in  holding  it  up  in 
his  hands,  puts  the  question,  Whether  tbe  hill  ahall  pass? 
If  this  is  agreed  to,  the  title  to  it  is  then  settled  \  which 
used  to  be  a  general  one  for  all  the  acts  passed  in  tbe 
session,  till  in  tbe  fifth  year  of  Hen.  VIII.  distinct  titles 
were  introduced  for  each  chapter*  After  this,  one  of 
the  members  is  directed  to  carry  it  to  the  Jinds  and 
desire  their .  concurrence  ^  who,  attended  by  several 
more,  carries  it  to  tbe  bar  of  the  house  of  peers,  and 
there' deli  vers  it  to  their  speaker,  who  comes  down  fieon 
his  woolsack  to  receive  it. 

It  there  passes  through  the  shme  forms  as  In  the  otbsr 
house  (except  engroflsing»  which  is  abendy  done);  sod* 
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Bitl.  it  r^JMtedy  fio  more  notice  h  Uken,  but  it  (lasses  mh 
MfMibi  to  |>retent  unbeqoiAing  altercations.  But  if  it 
it  igreed  to,  tbe  lordis  send  a  messnge  by  two  masters  in 
cbAiioei^  (or  sometimes  two  of  the  judges)  that  (htj 
Imvo  agreed  to  the  same  :  mod  the  bill  remains  with  the 
lordi,  if  they  have  mad«  no  amendments  to  it.  But  if 
tny  ttinMdmeiiM  Are  mtde,  such  amendments  are  sent 
ik^n  With  the  bill  to  receive  the  concurrence  of  thj^ 
eMimons.  if  tbe  commons  disagree  to  the  aniend- 
ttwnts,  t  conference  vaoally  follows  between  membei^ 
ilf'pilt^  f>om  each  bonse  j  who  for  the  most  part  settle 
and  ttdJQst  the  difference  :  but  if  both  houses  remain  in- 
ilesibte,  the  bill  is  dropped^  If  the  commons  agree  to 
Mbendnient^  the  bill  is  sent  back  to  the  lords  by  one 
of  tbe  members^  with  a  message  to  acqn&int  them  tbere- 
¥fkh.  The  same  forms  are  observed,  fHutatis  mutandis, 
When  the  bill  •begins  id  tbe  hoose  of  lords.  But  when 
«n  act  of  grate  or  pardon  is  pasled^  it  is  first  signed  by 
bi«  Majeiity,  aifd  then  read  once  only  ih  each  of  the 
iMRtieSy  without  any  new  engrossing  or  amendment. 
And  When  both  houses  have  done  with  any  bill,  it  aU 
l^jTO  is  depoeited  in  the  hoooe  of  peers,  to  WAit  the  royal 
Assent }  except  in  tbe  case  of  a  bill  of  supply,  which  af- 
ter receivmg  the  eoncnrrence  of  tbe  lords  is  sent  back 
to  the  hoose  of  commons. 

The  roytl  Assent  mitybe  given  two  tvays  !  i.  In  per« 
eott ;  when  the  king  comes  to  the  hmise  of  peets,  in 
Ms  orawn  ted  royal  robes,  and  sending  for  the  com- 
tnons  to  the  bkr,  tfie  titles  of  all  the  bilU  that  have 
passed  both  booses  ttHKread }  and  the  king's  answer  is 
declared  by  the  clerk  of  tbe  parliament  in  NormAd- 
f  renol)  :  a  badge  it  mast  be  owrted  (now  the  only  one 
fVtiHiining),  of  Conqoest ;  and  which  one  coold  wish  to 
iee  ikll  Into  total  obtivion  ;  unless  it  be  reserved  as  a  so- 
lemn memento  to  remind  ns  that  our  liberties  are  mor- 
Ml,  having  been  onee  destroyed  by  a  foreign  force.  If 
the  king  consents  to  a  poblic  bill,  the  clerk  usually  de- 
tilarei,  Ler^  k  vmrf,  **  The  king  wills  it  so  to  be  ;**  if 
to  a  private  bill,  Sotijiiit  cothrtte  tlest  destrt^  **  Be  it  as 
It  is  desired.**  If  the  king  refbses  his  assent,  it  is  in 
liie  gentle  Imigeage  of  Le  rotf  s^avhera^  '*  The  king  will 
«dvfee  Open  it**'  When  a  bill  of  snpply  is  passed,  it 
ii  carried  tfp  and  presented  to  the  king  by  the  speaker 
4»f  the  hotise  of  commotio ;  and  the  royal  assent  is  thos 
expressed,  Le  roy  ^efhertte  ses  ioyai  subftcts,  actepte  lenr 
bene^ince^  et  aumk  vcvt ;  *'  The  king  thanks  his  loyal 
aiibje<jts,  aeeepts  their  benevolence,  and  wills  it  So  to 
be."  In  case  of  an  act  of  gMce,  which  originally  pro- 
•oeeds  from  the  cvown  and  has  tbe  royal  assent  in  the  first 
otage  of  it,  tbe  clerk  of  (be  parliament  tbda  pronnnnc^s 
^itt  grtttitode  of  the  subject.:  Lespreiats,  seigneurs,  et 
ewmnonSf  en  ce  present -parliament  assemblees^  au  nont  de 
Imtti  ooflfft  iitiir*es  Sfuhfects^  r&mereient  tres  huffdfterhent 
t^li*e  fhajeii&^  et  prrefrt  i  Dieu  vous  dalmet  en  saMi 
b^tte  ffk  et  hngoe  ;  **  Tbe  prehites,  lords,  and  commons 
in  this  present  parliament  assembled,  in  the  name  of  all 
y\Mir  other  subjects,  mbst  humbly  thank  yonr  mnjesty, 
9Lii6  pray  to  God  to  grant  yon  in  health  and  Wealth 
king  to  )lve«*'  2.  By  the  ttattfte  33  Hen.  ¥111.  c.  21. 
^  king  may  gite  hie/  absent  by  letters  patent  nnder  his 
Ifreat  seal,  9igned  with  hi<i  hand,  and  notified  in  his  ab- 
sence to  both  houses  assembled  together  in  tbe  high 
iMie.  Atvd  when  the  bill  has  received  the  royal  assent 
In  either  of  theie  ways,  it  is  then,  and.  m^  before,  a  sta- 
lilte  er  aei  bi  fiirUftmeiH. 


This  statute  or  act  is  placed  among  the  records  of     bdi 
the  kingdom ;  there  needing  no  formal  promulgation         H 
to  give  it  the  force  of  a  law,  as  was  necessary  by  the   ^^^'^'^^^^ 
civil  law  with  regard  to  the  emperor's  edicts  \  becattSe 
every  man'  in  Britain  is,  in  judgment  of  law,  party  to 
tbe  making  of  an  edict  of  parliament,  being  present 
thereat  by  bis  representatives.   However,  a  copy  there- 
of is  usually  printed  at  the  king's  press  for  the  informa- 
tion of  the  whole  land.     And  formerly,  before  tbe  in- 
vention of  printing,  it  was  used  to  be  published  by  the 
sheriff  of  evert  county  \  the  king's  writ  being  sent  to 
htm  at  tbe  end  of  every  session,  together  wi^  a  tran- 
script of  all  tbe  acts  made  at  that  session,  commanding^ 
him,  erf  slatata  ilia,  et  omnes  articttlos  in  eisdem  content 
tos,  in  singulis  hcis  vbie^cpedire  videHt,  public^  prtKla-"- 
mari^  etjirmitet  teneH  et  obserixirijhviat.    And  the 
usage  was  to  proclaim  them  at  his  ooimty  coort,  and. 
there  to  keep  them,  that  whoever  would,  might  read- 
er take  Copies  thereof ;  which  cnstom  continoed  till  tlie 
reign  of  JHenry  VII. 

An  act  of  parliament  thus  made  is  the  exercise  of 
the  highest  authority  that  this  kingdom  acknowledges 
upon  earth.     It  hath  power  to  bind  every  subject  in 
the  land,  and  the  dominions  thereunto  belonging)  uay,^ 
even  the  king  himself,  if,  particularly  named  therein.  ~ 
And  it  cannot  be  altered,  amended,  dispensed  with, . 
suspended,  or  repealed,  but  in  the  same  forms  and  by. 
the  same  authority  of  parliament :  for  it  is  a  maxim  in 
law,  that  it  rehires  the  same  strength  to  dissolve  as  to 
create  an  obligation.     It  is  true,  it  was  formerly  held 
that  the  king  miglit  itt  many  cases  dispense  with  penal 
statutes^  hot  now  by  statute  i  Wlfl.  and  MJ  sut.  !• 
e.  1.  it  is  declared,  that  the  suspending  or  dispensing 
with  laws  by  regal  aothorlty,  without  consent  of  parlia- 
ment, is  illegal. 

Btll  tf  Rights.     See  the  article  LiBttttt. 

BILLERICAY,  a  town  of  Essex  in  England,  seated 
on  a  hill,  in  E.  Long.  o.  25.  N.  Lat.  51.  35* 

BILLET,  in  Heraldry,  a  bearing  in  form  of  a  long 
sqnare.  They  are  snpposed  to  represent  pieces  of  cloth 
of  gold  or  silver ;  but  Cnillem  thinks  they  represent  a 
letter  sealed  up,  and  other  authors  take  them  for  bricks. 
Billets  signifies  that  the  escutcheon  is  all  over  Strewed  k 
with  billets,  tbe  number  not  ascertained. 

BtLtST-fPood,  Small  wood  for  fuel,  cot  three  feet  and\ 
four  inches  long,  and  seven  inches  and  a  half  id  compass  | . 
the  9ite  of  which  is  to  be  inquired  of  by  justices. 

BILLETING,  in  military  affairs^  2a  the  quartering  ^ 
of  soldiers  in  the  houses  of  a  town  or  village.-— And,..' 
among  fox-ltanters,  it  signifies  the  ordure  and  dung  of  ^ 
a  foit. 

BILLIARDS,  an  ingenious  kind  of  game^  pla^red.^ 
od  a  rectangular  table,  with  little  ivor^r- balls,  which .  ' 
are  drrven  into  hatards  or  holes,  according  to  certain . 
rules  of  the  game. 

Tliis  game  Was  invented  by  the  French,  when  il 
was  played  id  a  different  manner  from  what  it  is  at  - 
present,  by  having  a  pass  or /iron  fixed  on  the  table^  . 
through  which  tbe  balls   at  particular  periods  of  the 
game  used  to  be  played  ^:  but  now  this  dietbod  is  quite 
laid  aside.  -    . 

Soon  after  the  French^  the  Cennant,  the  Dutch, 
and  Italians,  brought  this  game  ittto  vogue  throughout 
most  parts  of  Europe,  at  which  they  became  great,  pro* 
fifcients  ^  add. Id  a  few  years  afterwards  it  becam»^ia- 
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liaUai^.  ^^f >^  diversion  id  manj  parU  of  Englaady  particalar- 
ly  with  persons  of  the  first  rank.  Sioce  that  time,  iodeeily 
it  Las  beeb  in  a  great*  measure  prostituted  by  de- 
signing and  vulgar  sorts  of  people :  notwithstanding,  it 
will  never  be  out  of  fashion,  being  of  itself  very  enter* 
taining,  and  attended  with  that  kind  of  moderate  exer** 
cise  which  renders  it  the  more  agreeable. 

The  table  on  which  the  game  is  played  is  generally 
about  twelve  feet  long  and  six  feet  wide,  or  rather  in 
the  exact  form  of  an  oblong }  it  is  covered  with  fine 
green  cloth,  and  surrounded  with  cushions  to  prevent 
the  halls  running  off,  and  to  make  them  rebound. 
There  are  six  holes,  nets,  or  pockets  :  these  are  fixed 
at  the  four  comers,  and  in  the  middle,  opposite  to  each 
other,  to  receive  the  balls,  which  when  put  into  these 
holes  or  pockets  are  called  hazards.  The  making  of  a 
hazard,  that  is,  putting  the  adversary's  ball  in,  at  the 
usual  game  reckons  for  two  in  favour  of  the  player. 

The  game  is  played  with  sticks  called  maces^  or 
with  cues  \  the  first  consists  of  a  long  straight  stick, 
with  a  head  at  the  end,  and  is  the  most  powerful  instru- 
ment of  the  two  : .  the  cue  is  a  thick  stick  diminishing 
gradually  to  a  point  of  about  half  an  inch  diameter; 
this  instrument  is  played  over  the  left  hand,  and  sup^ 
ported  by  the  fore- finger  and  thumb.  It  is  the  only 
instrument  in  vogue  abroad,  and  is  played  with  iimaz- 
ing  address  by  the  Italians  and  some  of  the  Dutch  \ 
but  in  England  the  mace  is  the  prevailing  instrument^ 
which  the  foreigners  hold  in  contempt,  as  it  requires 
not  near  so  much  address  to  play  the  game  with,  as 
when  the  cue  is  made  use  of;  but  the  mace  is  prefer- 
red for  its  peculiar  advantage,  which  some  professed 
players  have  artfully  introduced,  under  the  name  of 
trailing^  that  is,  following  the  hall  with  the  mace  to 
such  a  convenient  distance  from  the  other  ball  as  to  make 
it  an  eany  hazard.  The  degrees  of  trailing  are  vai-ious, 
and  undergo  different  denominations  amongst  the  con- 
noisseurs at  this  game  \  namely,  the  shove,  the  sweep, 
the  long  stroke,  the  trail,  and  the  dead  trail  or  torn  up, 
all  which  secure  an  advantage  to  a  good  player  accord- 
ing to  their  various  gradations  :  even  the  butt  end  of 
the  cue  becomes  very  powerful,  when  it  is  made  use  of 
by  a  good  trailer. 

Rti  leg  generally  observed  at  thecommon  or  usualgame, 
—1.  For  the  lead,  the  balls  must  be  put  at  one  end, 
and  the  player  must  strike  them  against  the  farthermost 
cushion,  in  order  to  see  which  will  be  nearest  the  cushion 
tliat  18  next  to  them.     2.  The  nearest  to  the  cushion  is 
to  lead  and  choose  the  ball  if  he  pleases.     3.  The  lead- 
er is  to  place  his  ball  at  the  nail,  and  not  to  pass  the 
middle  pocket  \  and  if  he  holes  himself  in  leading,  he 
loses  the  lead.     4»  He  who  follows  the  leader  must 
stand  within  the  comer  of  the  table,  and  not  place ^his 
ball  beyond  the  nail.     5.  He  who  plays  upon  the  run* 
ning  ball  lo^es  one.     6.  He  who  touches  the  ball  twice 
and  moves  it,  loses  one*     But  these  two  rules  are  sel- 
dom  or  ever  enforced,  especially  in  England.     7.  He 
who  does  not  hit  his  adversary's  ball,  loses  one.    8.  He 
who  touches  both  balls  at  the  same  time,  makes  a  foul 
stroke,  in  which  case  if  he  should  hole  his  adversary, 
nothing  is  gained  by  the  stroke  ;  but  if  he  should  put 
himself  in^  he  loses  two.     9.  He  who  boles  both  balls, 
loses  two.     10.  He  who  strikes  upon  his  adversary's 
ball,  and  holes  himself,  loses  two.     li.  He  who  plays 
at    the   ball  without   striking   it,    and  holes  himself, 
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loses  three.'  12;  He  who  strikes  both  balls  ovtfrtk  ma^^n^ 
table,  loses  two.  13.  He  who  strikes  his  ball  over  the 
table,  and  does  not  hit  his  adversary's  ball,  loses 
three.  14.  He  who  retains  the  end  of  Lis  adversary's 
stick  when  playing,  or  endeavours  to  baulk  his  stroke, 
loses  one.  x  c.  He  who  plays  another's  hall  or  stroke 
without  leave,  loses  one.  i6.  He  who  takes  up  his 
ball,  or  his  adversary's  without  leave,  loses  one*  17.  He 
who  stops  either  ball  when  running,  loses  one;  and 
being  near  the  hole,  loses  two.  18.  He  who  blows 
upon  the  ball  when  running  loses  one,  and,  if  near  the 
hole,  loses  two»  19.  He  who  shakes  the  table  when  the 
ball  is  running,  loses  one.  20.  He  who  strikes  the 
table  with  the  stick,  or  plays  before  his  turn,  loses  one. 
21.  He  who  strikes  his  stick  upon  the  table,  and  hits 
the  ball,  loses  one i  22.  If  the  ball  stands  upon  the 
edge  of  the  hole,  and  after  being  challenged  it  &lls  in, 
it  is  nothing,  but  must  be  put  up  where  it  was  before. 
23.  If  any.  person,  not  being  one  of  the  players,  stops  a 
ball,  the  ball  must  stand  in  the  place  where  it  was  stop 
ped.  24.  He  who  plays  without  a  foot  upon  the  floor, 
and  holes  his  adversary's  ball,  gets  nothing  for  it,  hot 
loses  the  lead.  25.  He  who  leaves  the  game  before  it 
is  ended,  loses  it.  26.  Any  person  may  change  his 
stick  in  play.  27.  If  any  diffeienoe  arise  between 
players,  he  who  marks  the  game  or  tlie  majority  of  the 
company  must  decide  it.  28.  Those  who  do  not  play 
must  stand  froYn  the  table,  and  make  room  for  the 
players.  29.  If  any  person  lays  any  wager,  and  does 
not  play,  he  shall  not  give  advice  to  the  players  npoa 
the  game. 

Different  kinds  of  games  played  at  InlUards.'^BfuAti 
the  common  winning  game,  which  is  twelve  upi  there 
are  several  other  kinds  of  games,  viz.  the  losing  game, 
the  winning  and  losing,  choice  of  balls,  bricole,  caram- 
bole,  Russian  carambole,  the  bar-bole,  the  one-hole,  the 
four-game,  and  hazards. 

The  losing'gaoie^  is  the  common  game  nearly  revei^ 
sed  ^  that  is  to  say,  except  hitting  the  balls,  which  is 
absolutely  necessary,  the  player  gains  by  losing.  By 
putting  himself  in,  he  wins  two ;  by  potting  his  ad- 
versary in,  lie  loses  two  j  but  if  he  pockets  iMth  ballsy 
he  gets  four.  The  game  depends  greatly  upon  parti- 
cular strengths,  and  is  therefore  very  necessary  to  be 
known  to  play  the  winning  game  well. 

The  winning  and  losing  game^  is  a  combinatioa  of 
both  games  >  that  is  to  say,  all  balls  that  are  put  in  by 
striking  first  the  adversary's  ball,  reckon  towanis  gims; 
and  holing  both  balls  reckons  four.  At  this  game  and 
the  losing,  knocking  over  or  forcing  the  balls  over  the 
cushion,  goes  for  nothing,  the  striker  only  loses  the 
lead. 

Choice  of  the  balls^  is  choosing  each  tinne  which  ball 
the  player  pleases,  which  is  doubtless  a  great  advan- 
tage, and  is  generally  played  against  losing  and  wia^* 
ning.  .... 

Bricole f  is  being  obliged  to  hit  a  cushion,  and 
make  the  ball  rebound  or  return  to  hit  the  adver- 
sary's ball^  otherwise  the  player  loses  a  point.  This 
is  a  great  disadvantage,  and  is  reckoned  between  even 
players  to  be  equal  to  receiving  about  eight  or  nine 
points. 

Carambole^  is  a  game  newly  introduced  from  France. 
It  is  played  with  three  balls,  one  being  red,  which  is 
neutral,  and  is  placed  upon  a  spot  on  a  line  with  the 
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iJiK^g.  f  triasing  nail  (u  e.  that  part  of  tbe  table  from  whence 
the  fSajer  strikes  his  hall  at  first  setting  off,  and  which 
is  generally  marked  with  two  brass  nails).  Each  anta- 
gonist at  the  first  stroke  of  a  hazard,  plays  from  a  mark 
which  is  upon  a  line  with  it  at  the  other  end  of  the  ta- 
ble. The  chief  object  at  this  game  is,  for  the  player  to 
hit  with  his  own  ball  tbe  two  other  ballS|  which  is  call- 
ed a  caramhoiCf  and  by  which  the  player  wins  two.  If 
be  puts  in  the  red  ball  he  gets  three,  and  when  he  holes 
his  adversary's  ball  he  gets  two ;  so  that  seven  may  be 
made  at  one  stroke,  by  caramboling  and  putting  in  both 
balls.  This  game  resembles  the  losing,  depending 
chiefly  open  particular  strengths,  and  is  generally  play- 
ed with  tbe  cue.  The  game  is  sixteen  up }  neverthe- 
less it  is  reckoned  to  be  sooner  over  than  the  common 
game.  The  next  object  of  this  game,  after  makiog 
what  we  have  dbtinguished  by  tbe  carambole^  is  tbe 
bauik  ;  that  is,  making  tbe  white  ball,  and  bringing  the 
player's  own  ball  and  the  red  one  below  the  stringing 
nail,  from  whence  the  adversary's  begin.  By  this  means 
the  opponent  is  obliged  to  play  bricole  from  the  opposite 
cushion  \  and  it  often  happens  that  the  game  is  deter- 
mined by  this  situation. 

The  Russian  caramboU  is  a  game  that  has  still  more 
lately  been  introduced  from  abroad,  and  is  played  in 
the  following  manner :  The  red  ball  is  placed  as  usual 
on  the  spot  made  for  that  purpose  \  but  the  player  when 
he  begins,  or  after  having  been  holed,  never  places  his 
ball  on  any  particular  place  or  spot  \  he  being  at  liber- 
ty to  put  it  where  he  pleases.  When  he  begins  to  play, 
instead  of  striking  at  the  red  ball,  he  leads  his  own  gent- 
ly behind  it,  and  his  antagonist  is  to  play  at  which  be 
thinks  proper  \  if  be  plays  at  the  red  ball  and  holes  it, 
he  scores  three  as  usual  towards  the  game,  which  is 
twenty*four  instead  of  sixteen  points  j  and  the  red  ball 
is  put  upon  tbe  spot  again,  at  which  he  may  strike 
again^  or  take  his  choice  which  of  the  two  balls  to  push 
at,  always  following  his  stroke  till  both  balls  are  off 
the  table.  He  is  entitled  to  two  points  each  time  that 
h^  caramboles,  the  same  as  at  the  other  game  \  but  if 
he  caramboles  and  puts  his  own  ball  into  any  hole,  he 
loses  as  many  as  be  might  have  got  had  he  not  holed 
himself:  for  example,  if  be  strikes  at  the  red  ball  which 
he  holes,  at  the  same  time  caramboles  and  boles  himself, 
ha  loses  five  points  \  and  if  he  holes  both  balls  when  he 
caramboles,  and  likewise  his  own,  he  loses  seven,  which 
he  would  have  got,  if  he  had  not  holed  his  own  ball.  In 
other  respects  it  is  played  like  the  conunon  carambole 
game. 

The  boT'hole^  is  so  called  from  the  hole  being 
barred  which  tbe  ball  should  be  played  for,  and  the 
player  striking  for  another  hole  \  when  this  game  is 
played  against  the  common  game,  the  advantage  for. 
tbe  latter,  between  equal  players,  is  reckoned  to  be 
about  six. 

The  player  at  the  one^hole^  though  it  seems  to  those 
who  are  not  judges  of  the  game  to  be  a  great  disad- 
vantage, has  in  hxX  the  best  of  it  \  for  as  all  balls  that 
go  into  the  one  hole  reckon,  the  player  endeavours  to 
lay  his  ball  constantly  before  the  hole,  and  his  anta- 
gonist frequently  finds  it  very  diflScult  to  keep  one 
or  other  ball  out,  particularly  on  the  leads,  when  the 
one-hole  player  lays  hb  ball  (which  he  does  as  often 
as  he  can)  on  tbe  brink  of  the  hole  \  leading  for  that 
purpose  from  tbe  opposite  end,  which  in  reality  he  has 
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no  right  to  do  ^  for,  the  lead  sboald  be  given  frodi  the   Billiitd* 
end  of  the  table  at  which  the  hazard  is  made ;  but 
when  a  person  happens  to  be  a  novice,  this  advantage 
is  often  taken. 

The^/btifvgamtf,  consists  of  two  partners  on  ^ch  side, 
at  the  common  winning  game ;  who  play  by  succes- 
sion after  each  hazard,  or  two  points  lost.  The  game 
is  fifteen  up ;  so  that  the  point  or  hazard  is  an  odd 
number,  which  makes  a  miss  at  this  game  of  more  con- 
sequence than  it  is  at  another  \  being  as  much  at  four, 
six,  or  eight,  as  it  is  at  five,  seven,  or  nine,  at  the  single 
game. 

Hazards  are  so  called  because  they  depend  entirely 
upon  the  making  of  hazards,  there  being  no  account 
kept  of  any  game.  Any  number  of  persons  may  play 
by  having  balls  that  are  numbered }  but  the  num- 
ber seldom  exceeds  six,  to  avoid  confusion.  Tbe 
person  whose  ball  is  put  in,  pays  so  much  to  the 
player  according  to  what  is  agreed  to  be  played  for 
each  hazard  ^  and  the  person  who  misses,  pays  half 
the  price  of  a  hazard  to  him  whose  ball  be  played  at. 
The  only  general  rule  is  not  to  lay  any  ball  a  hazard 
for  the  next  player,  which  may  be  in  a  great  measure 
avoided,  by  always  playing  upon  the  next  player,  and 
either  bringing  him  close  to  tbe  cushion,  or  putting  him 
at  a  distance  from  the  rest  of  the  balls.  The  table, 
when  hazards  are  played,  is  always  paid  for  bj  the  hour. 

BILLINGHAM,  a  town  of  Northumberland  in 
England,  seated  in  W.  Long.  X.  35.  N.  Lat.  ^^^  20. 

BILLON,  in  the  history  of  coins,  a  composition  of 
precious  and  base  metals,  where  the  latter  predominates, 
wherefore  sold  under  twelve  carats  fine,  is  called  hiilon 
ofgoidi  and  silver  under  six  pennyweight,  btUon  ofsH" 
ver.  80  little  attention  was  paid  formerly  to  the  puri- 
ty of  gold  and  silver,  that  tbe  term  In'Uon  of  gold  was 
applied  only  to  that  which  was  under  twenty-one  carats, 
and  Hlkm  tf  silver  to  that  which  was  lower  thau  ten 
pennyweight. 

BiLLOK,  a  town  of  France,  in  the  department  of  Poy 
de  Dome,  containing  5200  inhabitants.  £.  Long.  3. 
30.  N.  Lat.  4c.  36. 

BILSDON,  a  small  town  of  Leicestershire  in  Eng- 
land, situated  in  W.  Long.  o.  i^*  N.  Lat.  52.  40. 

BILSEN,  a  town  of  the  Netherlands,  in  tbe  princi- 
pality of  Liege,  seated  on  the  river  Demer,  in  E.  Long. 
5.  42.  N.  Lat.  50.  48. 

BILSON,  Thomas,  bishop  of  Winchester,  in  which 
city  he  was  born  and  educated.  In  1565,  he  was  ad- 
mitted perpetual  fellow  of  New  College,  and  in  1570 
completed  his  degrees  in  arts.  He  was  made  bachelor 
of  divinity  in  15791  ^^^  doctor  the  year  following. 
His  first  preferment  was  that  of  master  of  Winchester 
school  \  be  was  next  made  prebendary,  and  afterwards 
warden,  of  Winchester  college.  In  1596  he  was  con* 
secrated  bishop  of  Worcester  j  and  about  a  year  after, 
translated  to  the  see  of  Winchester,  and  sworn  of  Queen 
Elizabeth's  privy-council.  He  was  one  of  the  prin- 
cipal managers  of  the  Hamplon- court  conference  in 
1604  'j  and  the  English  translation  of  the  Bible  in  the 
reign  of  King  James  I.  was  finally  corrected  by  this 
prelate,  and  Dr  Miles  Smith  bishop  of  Gloucester. 
He  died  in  tbe  year  1616,  and  was  buried  in  West- 
minster abbey,  near  the  entrance  of  St  Edmund^s  cha- 
pel, on  the  south  side  of  the  monument  of  King  Rich- 
ard II.     The  several  authors  who  have  meotioned 
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Biabop  BiUoD,  agrte  ia  giving  liim  the  cfatracter  of  « 
learned  divine,  aa  able  civiliaD,  aud  an  ifpright  tnao. 
His  Bt^Ie  is  in  general  mtidi  tooit  ensy  and  harnwnious 
^'than  that  of  co tempo rary  ecclesiastics.  His  ^orks  are, 
I.  Several  Latin  poems  sod  gritioni.  Manuscript,  (n 
Ant.  Wnod'a  library,  2.  The  true  dififrence  between 
Christian  subjectionandancbrifitianrebeliion.  Oicr.  15S5, 
4to.  Land.  Ij86,  8vo.  3.  The  perpetual  governmt^nt 
of  Christ's  church.  Load.  IJ93,  4to.  Black  Letter. 
4.  The  eflect  of  certain  sermons  touching  the  full  re- 
demption of  maukiod  by  tbe  death  aod  blood  of  Christ, 
6tc.  Lond.  1599,  4to.  5.  The  survey  of  Clirisl's  suf- 
fering for  inan^s  redemption,  and  ofhis  descent  to  Hades 
or  Hell.  Lond.  1604,  fol.  6.  A  sermon  preached  be- 
fore King  James  I.  aud  bis  queen,  at  their  coronation. 
Lond.  1603,  Svo. 

BIMEDIAL,  in  Mathematics.  If  t«ro  medial  lines, 
as  AB  and  BC,  commensurable  only  in  power,  contain- 
ing a  rational  rectangle,  are  compounded,  the  nhole 
line  AC  will  be  irrational,  and  is  called  mfirst  ^imediat 


BIN 

tbat  because  in  binary  arilbmetic  only  tno  cfaanetm    ^^^^^ 
an  uied,   ibcrefore   tbe  laws  of  prvgression  may  beAiitecte 
mora  easily  discovered  hy  it  than   bjr  commoa  aritbme-        I 
tic.      All  the  characters  nseil  in   binary  arithmetic  are  ^'^■C- 
O  and  I J  and  tbe  cypher  multiplies  every  thing  by  i,       ' 
■'  -  common  arithmetic  by  10.      Thus  I  m  onej 


five;    no,  six; 


-+- 


See  Euclid,  lib.  x.  prop.  38. 

-  BIMINI,  one  of  the  Bahama 'ialands,  near  the  norlh- 
west  extremity  of  tbe  Bahama  bank.  It  is  about  eight 
miles  in  length,  and  as  much  in  breadth,  covered  wiib 
trees,  and  inhabited  by  tbe  native  Americans.  It  is 
very  difficult  of  access  on  account  of  the  shoals,  but 
is  a  very  pleasant  place.  W,  Long.  79.  30.  N.  Lai. 
25.0. 

BIMLIPATAN,  a  village  in  Hisdostan,  in  the 
northern  circars,  seated  on  the  west  side  of  the  bay  of 
Bengal.  The  Dutch  bad  formerly  «  small  factory  here, 
designed  for  buying  up  the  cloth  manufactured  by  the 
inbabitanU.     £.  Long.  83.  5.  N.  Lai.  18.  o. 

BINACLE,  a  wwoden  case  or  box,  which  contains 
the  compasses,  log-glasses,  watch- glasjies,  and  lights 
to  show  ^e  compass  at  night.  As  this  is  called  bittacle 
in  alt  the  old  sea-hooks,  even  by  mariners,  it  appears 
evidently  to  be  derived  from  the  French  term  habittacle 
(a  small  habitation),  whick  ii  now  used  for  tbe  same 
purpose  by  the  seamen  of  that  nation.  The  binacle 
(Plate  LXXXVIIL  fig.  4.)  is  furnished  with  three  a- 
partments,  with  sliding  shutters:  the  two  side  ones,  ab, 
have  always  a  compass  in  each  d,  to  direct  the  ship's 
way  \  while  the  middle  division  e,  has  a  lamp  or  candle 
with  a  pane  of  ^lass  on  either  side  to  throw  a  light  upon 
the  compass  in  the  night,  whereby  the  man  who  steers 
may  observe  it  in  the  darkest  weather,  as  it  stands  im- 
mediately before  the  helm  on  the  quarter-deck.  There 
are  always  two  binacles  oq  the  deck  of  a  ship  of  war, 
one  being  designed  for  tbe  man  who  steers,  and  the 
other  for  the  person  who  superintends  the  steerage, 
whose  office  is  called  conmng, 

BINAROS,  a  small  town  of  SpiJn,  in  the  kingdom 
of  Valentia,  remarkable  for  good  wine.  It  is  seated 
near  the  sea,  in  E.  Long.  o.  15.  N.  Lat.  40,  34. 

BINARY  ARITHMETIC,  that  wherein  unity  or  i  and 
o  are  only  uned.  This  was  the  invention  of  M.  Xieib- 
niti,  who  shows  it  to  be  very  expeditious  in  discover-  ' 
ing  tbe  propertieR  of  numbers,  and  in  constructing 
tables ;  and  Mr  Dangecourt,  in  the  history  of  tbe 
royal  aoademy  of  sciences,  gives  a  specimen  of  it  con- 
cemiog  atithraetical  progressionals }  wbeie  be  shons, 


,  three;  I  CO,  fon 
III,   seven;   1000,   eight;     icoi,  nine;   I01< 
wb'ich    is    built  on  the  sasM  ptinciples  with  * 
ariihtnetic.     Hence  immediately  appears  tbe  reason  of 
the  celebrated  property  of   tbe  duplicate  geometrical 
proportion  in  whole  numbers ;   viz.  that  one  number 
of  each  degree  being  had,  we  may  Ibence  campoae  all 
tbe  other  whole  numbers  above  the  donble  of  the  higb- 
est  degree.      It  beiog  here,  v.  gr.  as  if  one  akoi ' ' 
til  Is  the  sum  of  4,  a,  and  i,  which  pnqt^-    ; 
ty  may  serve  essayers  to  weigh  all  kinds  of 
masses  with  a  little  weight}  and  may  be  used 
in  coins,   to   give  several  values  with  small 
pieces.     This  method  of  expressing  DDinbus 
once  established,  all  the  operations  will  be  en-    ; 
sy  :  in  multiplication  particularly,  there  will  be  1 
for  a  table,  or  getting  any  thing  by  heart.    Tke  ■ulhor, 
however,  does  net  recnrnmcDd  this  method  for  oonssKin 
use,  bec^se  of  the  great  number  of  figores  required  to 
express  a  number;  adding,  that  if  the  common  progres- 
sion were  from  12  to  12,  or  %am  16  to  16,  it  would  be 
still  more  expeditioos ;  bot  its  use  is  in  discovering  the 
properties  of  numbers,  in  constructing  tables,  &c.  What 
makes  the  binary  arithmetic  tbe  more  remarkable  it, 
that  it  appears  to  have  been  the  aame  with  that  used 
4000  years  ago  among  the  Chinese,  and  left  in  enigma 
by  Fohi,  the  founder  of  their  empire  as  well  as  «f  their 


Binary  Meaturc,  in  Mvtie,  is  a  measore  which  is 
beaten  equally,  or  where  the  time  of  listng  is  eqoal  lo 
that  of  fulling.     This  is  usually  called  evttman  timt. 

BiNAKY  Number,  that  composed  ttftwo  units. 

filNCH,  a  small  fortified  town  of  tbe  Low  Ceon- 
tries,  in  the  county  of  Hainanlt,  subject  to  tfw  booae  of 
Austria.      £.  Long.  3.  21.  N.  Lat.  ^o.  33. 

BIND,  a  country  word  for  a  stalk  of  bops. 

Bind  of  Eels,  a  qoentity,  consisting  of  250,  or  10 
strikes,  each  containing  25  eels. 

BiHD-WEED,  in  Botany.  See  Contolvulds,  Bo- 
TAUT  Index. 

BINDBROKE,  atown  of  Lincolnsbirv  in  England, 
seated  in  E.  Long.  O.  10.  N.  Lat.  53,  33. 

BINDING-JOISTS,  in  ^rcAi'f mure,  are  those  jwsts 
in  a  floor,  into  which  tbe  trimmers  of  stain:aBes,  or  well- 
hales  of  tbe  stairs,  and  diimney-ways,  are  framed :  they 
ought  to  be  stronger  tbu)  common  joists. 

BiNDiKG,  in  the  art  of  defence,  a  method  of  teon- 
ring  or  crossing  the  adversary's  sword  with  a  pressure, 
accompanied  with  a  spring  from  the  wrist.  Sea  Beat- 
ing. 

Unless  ft  man  by  some  kind  of  cross,  aecvre,  as  it 
were,  or  render  his  adversary's  sword  incapable  to  of- 
fend him  during  tbe  time  of  his  performing  a  lesaoa 
upon  him,  it  is  impossible  for  him  to  be  certain  bot 
tbat  he  may  receive  from  his  adversary,  either  a  («• 
tuitous  cantretetups,  or  an  exchanged  throat,  before  Uw 
recovery  of  his  btuly,  or  going  off  after  a  throsL-~ 
The  great  objection  made  by  some  people,  particularly 
those  time-catcbeia,  agaioit  the  frequent  use  of  bind- 


BIO  r    <5i 

iKlinrr  ing,  16,  Iliat  when  a  man,  io  perFormtng  it,  cleaves  too 
f(  much  to  his  ad versai*y*s  sword,  he  is  liable  to  hisadver- 
:nipJier.  gary's  slippiiig  of  him,  and  consequently  of  receiving 
either  a  plain  thrust,  or  one  from  a  feint. 

Binding  is  a  term  in  falconry,  which  implies  tiring, 
or  when  a  hawk  seizes. 

Bi SUING  of  Books,     See  BooK-Btndintr, 

BING,  in  the  alum-works,  denotes  a  heap  of  alum 
thrown  together  in  order  to  drain. 

BINOAZI,  a  sea-port  town  of  Africa,  in  the  king- 
dom of  Tripoli.     E.  Long.  19.  10.  N.  Lat.  32.  20. 

BINGEN,  an  ancient  and  handsome  town  of  Ger- 
many, in  the  grand  duchy  of  Hes^e,  seated  at  the  place 
where  the  river  Nave  falls  into  the  Rhine.  E.  Long. 
7.  48.  N.  Lat.  49.  ^$, 

BENGHAM,  Joseph,  a  learned  divine,  born  at 
Wakefield  in  Yorkshire,  in  September  1668,  educated 
at  University  college  in  Oxford,  and  afterwards  pre- 
sented by  John  Badclifit»v  ^*  ^*  ^o  the  rectory  of 
Headbournworthy,  near  Winchester.  In  this  country 
retirement  he  began  his  learned  and  laborious  work, 
Origines  Evclestastiae :  or.  The  Antiquities  of  the  Chri- 
stian church  \  the  first  volume  of  which  was  published 
in  1708,  and  it  was  completed  afterwards  in  nine  vo- 
lumes more.  He  published  also  several  other  books. 
But  notwithstanding  his  great  learning  and  merit,  be 
had  no  other  preferment  than  that  of  Headbournworthy 
till  the  year  1711,  when  he  was  collated  to  the  rectory 
of  Havant,  near  Port8m9uth,  by  Sir  Jonathan  Trelawney 
bishop  of  Winchester,  to  whom  he  dedicated  several  of 
his  books.  He  died  August  I7tb,  17^3,  in  the  55th 
year  of  bis  age. 

Bingham,  a  town  of  Nottinghamshire  in  England, 
seated  in  the  vale  of  Bel  voir,  and  containing  1326  in- 
habitants in  181 1.     W.  Long.  i.  10.  N.  Lat.  50.  3. 

BINGIUM ,  in  Ancient  Geography^  a  village  or  town 
of  the  Vangiones  in  Gallia  Belgica,  seated  at  the  con- 
fluence of  the  Nave  and  Rhine.  Now  Bingen,  which 
*e€. 

BINGLEY,  a  town  in  the  west  riding  of  Yorkshire, 
seated  en  the  river  Aire.  Population  4782,  including 
Micklethwaite.     W.  Long.  i.  35.  N.  Lat.  53.  20. 

BINN,  hinnOy  a  sort  of  chest  or  cupboard,  wherein 
to  lock  up  bread,  meat,  or  other  provisions.  The  word 
is  also  used  fur  a  place  boarded  up  to  put  corn  in. 

61NN,  or  Bin.  The  pease  and  oatmeal,  used  at  sea, 
are  apt  to  spoil  in  casks.  Dr  Hales  proposes  to  prevent 
this,  by  putting  them  into  large  binns,  with  false  bot- 
toms of  hair- cloths  laid  on  bars,  whereby  fresh  air  may 
^e  blown  upwards  through  them,  at  proper  times,  with 
small  ventilators. 

BINOCULAR  TELESCOPE,  a  kind  of  dioptric  tele- 
scope  fitted  with  two  tubes,  joined  in  such  a  manner  that 
one  may  see  a  distant  object  with  both  eyes  at  the  same 
time.     See  Optics. 

BINOMIAL,  in  Algebra^  a  root  consisting  of  two 
members  connected  by  the  sign  -)-  or  — .  Thus  a-f  ^, 
and  8~-3,  are  binomials,  consisting  of  the  sums  and  dif- 
ferences of  these  quantities.     See  Algebra. 

BINT  AN,  an  island  of  Asia,  in  the  East  Indies,  to 
the  south  of  the  peninsula  of  Malacca,  situated  in  £. 
Long.  103.  50.  N.  Lat.  i.  o. 

BIOGRAPHER,  one  who  writes  the  lives  of  par- 
Ctcolar  persons,  as  Plutarch,  Suetonius,  &c.  See  the 
next  article. 
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BIOGRAPHY,  a  species  of  history  which  records  Bio^rapliy 
the  lives  and  characters  of  remarkable  persons.    This  is         Q 
at  once  the  most  entertaining  and  instructive  kind  of  B»<ljja^«*- 
history.     It  admits  of  all  the  painting  and  passion  ofro* 
mance  ^  but  with  this  capital  difference,  that  our  pas* 
sions  are  more  keenly  interested,  because  the  characters 
and  incidents  are  not  only  agreeable  to  nature,    but 
strictly  true.     No  books  are  so  proper  to  be  put  into  the 
hands  of  young  people.     See  History. 

BION,  a  bucolic  poet,  native  of  Smyrna,  lived  at 
the  same  time  with  Ptolemy  Philadelphu!),  whose  reign 
reached  from  the  fourth  year  of  the  1 23d  Olympiad  to 
the  second  year  of  the  133d.  He  was  an  incomparable 
poet,  if  we  may  believe  the  lamentations  of  his  disciple 
Moschus.  His  few  pieces  which  are  left  do  not  con- 
tradict this  testimony.     See  MoscHUS. 

BiON,  surnamed  Borysthenites^  because  he  was  of  Bo* 
rysthenes,  was  a  philosopher  of  a  great  deal  of  wit,  but 
of  very  little  religion:  he  flourished  about  the  I20th 
Olympiad  \  but,  falling  sick,  be,  like  other  profane  per- 
sons, became  superstitious. 

BFORNBURG,  5  town  of  North  Finland  in  Sweden, 
seated  on  the  river  Kune  near  its  mouth  in  the  gulf  of 
Bothnia.     E.  Long.  22.  35.  N.  Lat.  62.  6. 

BIOTHANATI,  (from  fim^  violence^  and  5«9fcr«(, 
death),  in  some  medical  writers,  denotes  those  who  die 
a  violent  death.  The  word  is  also  written,  and  with 
more  propriety,  btathanati ;  sometimes  biaothantu 

In  a  more  particular  sense,  it  denotes  those  who  kill 
themselves,  more  properly  called  autotkanati.  In  this 
sense  it  is  that  the  word  is  used  both  by  Greek  and  La- 
tin writers.  By  the  ancient  discipline  of  the  church, 
they  were  punished  by  denying  them  burial,  and  refu- 
sing all  commemoration  of  them  in  the  prayers  and  offi- 
ces of  the  church. 

BioTHANATi  (supposed  by  some  to  be  derived  from 
/81K,  Itfe^  and  I«f«t»(,  death,  and  alluding  to  the  belief 
of  a  future  life  after  death)  was  also  a  name  of  reproach 
given  by  the  Heathens  to  the  primitive  Christians,  for 
their  constancy  and  forwardness  to  lay  down  their  lives 
in  martyrdom. 

BIOTHANATOS  is  also  used,  in  some  writers  of 
the  barbarous  age,  for  wicked,  damnable,  or  accursed. 

BIOUAC,  Bivouac,  or  Biovac,  in  the  military 
art,  a  nightly  guard  performed  by  the  whole  army, 
when  there  is  an  apprehension  of  danger  from  the  ene- 
my. The  word  is  formed  by  corruption  from  the  Ger- 
man, weywaght,  a  double  watch  or  guard* 

BIPENNIS,  a  two-edged  axe,  used  anciently  by  the 
Amazons  in  fight ;  as  also  by  the  seamen,  to  cut  asun- 
der the  ropes  and  cordage  of  the  enemy's  vessels.  The 
bipennls  was  a  weapon  chiefly  of  the  oriental  nations, 
made  like  a  double  axe,  or  two  axes  joined  back  to 
back,  with  a  short  handle.  Modern  writers  usually 
compare  it  to  our  halbard  or  partizan  \  from  which  it 
differed  in  that  it  had  no  point,  or  that  its  shaft  or 
handle  was  much  shorter. 

BIQUADRATE,  or  BiauADRATic,  is  the  next 
power  above  the  cube,  or  the  square  multiplied  by  it- 
self. 

BIQUADRATIC  equation,  in  Algebra,  an  equa- 
tion  raised  to  the  fourth  power,  or  where  the  unknown 
quantity  of  one  of  the  terms- bas  four  dimensions :  Thus 
x4-|.ax>-).^Ar*-).rx-)-(/=o  is  a  biquadratic  eqaatioo. 
See  Aix;£BRA. 
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£i({iudi.«iic     BiaVADRATic  Parabola^  lo  Geometry^  a  curve  line  of 
i'araboU  the  third  order,  having  two  infioite  legs  tending  the 
g.  *,       same  way.     See  Parabola. 

B QUADRATIC  Power  of  any  twtnber^  ia  the  fourth 
power  or  squared  square  of  that  number;  Thus  x6 
U   the   biquadratic  power  of  2  ^   for   2  X  2S4,  find 

4X4=16 

Biquadratic  Root  of  any  number^  is  the  square  root 

of  the  square  root  of  that  number  :  Thus  the  biquadra- 
tic root  of  81  is  3  }  for  the  square  root  of  81  is  9,  and 
the  square  root  of  p  is  3. 

BIQUALAR,  in  the  customs  of  the  Algerines,  a 
cook  of  the  divan.<— The  janizaries,  whom  the  Alge- 
rines  call  Machis^  after  serving  a  certain  term  as  com- 
mon soldiers,  are  preferred  to  be  biqoalars,  or  cooks 
of  the  divan,  which  is  the  first  step  towards  arriving  at 
higher  preferment.  Biqualars  have  the  care  of  furnish- 
ing the  officers  and  commanders  of  the  Algerine  soU 
diery  with  meat  and  drink  in  the  camp,  10  garrison,  &c« 
From  biqualars  they  are  made  odobachls  )  this  is,  cor- 
porals of  companies,  or  commanders  of  squadrons. 

BIQUINTILE,  an  aspect  of  the  planets,  when  they 
are  144  degrees  distant  from  each  other.  It  is  thus 
called,  because  they  are  distant  from  one  another  by 
twice  the  fifth  part  of  360  degrees. 

BIR,  or  Berr,  a  town  of  the  province  of  Diarbeck 
in  Turkey  in  Asia,  with  a  castle  where  the  governor  re- 
sides, seated  on  tlie  eastern  bank  of  the  river  Euphrates, 
near  a  high  mountain,  in  a  very  pleasant  and  fertile  coun- 
try.    £.  Long.  38.  6.  N.  Lat.  36.  lo. 

BIRAGUE,  Clement,  a  Milanese  engraver,  and 
the  inventor  of  the  art  of  cutting  diamonds,  flourished 
about  the  year  1 580. 

BIRCH-TREE.    See  Betula,  Botany  Index. 

BiRCH'Bark^  being  bituminous,  and  consequently 
warm  and  emollient,  is  used  in  fumigations  to  correct 
a  distempered  air.  The  inner  silken  bark  was  anciently 
used  for  writing-table^  before  the  invention  of  paper  \ 
though  Bay  rather  assigns  the  office  of  paper  to  the 
cuticle,  or  outer  skin,  which  peels  oflf  yearly.  And 
with  the  outward,  thicker,  and  coarser  part,  are  houses 
in  Russia,  Poland,  and  other  northern  tracts,  covered 
instead  of  slates  and  tyle.  The  Indians  make  pinnaces 
with  white  cedar,  which  they  cover  with  lai*ge  flakes 
of  birch-bark  5  sewing  them  with  thread  of  spruce  roots, 
and  pitching  them,  as  the  ancient  Britons  did,  with 
the  willow.  Pliny  speaks  of  a  bitumen  actually  pro- 
cured from  the  birch  tree. 

Fungu9  of  BiRCHf  an  excrescence  growing  on  its 
tr.nnk.  It  is  astringent,  and  good  against  heroorrhagies. 
When  boiled,  beaten,  and  dried  in  aa  oven,  it  makes 
excellent  spunk  or  touchwood. 

BiRCB'Leaves  are  of  use  in  the  dropsy,  itch,  &c. 
either  internally  or  externally  applied. 

BlRCH'Twigs  serve  to  make  rods  and  brooms :  smear- 
ed with  bird-lime,  they  are  used  by  fowlers  ^  to  say  no- 
thing of  the  ancient  fasces  carried  by  lictors. 

BiRCH-Wtne  is  made  by  fermenting  the  vernal  juice. 
Formerly  it  was  in  great  repute  against  all  nephritic 
disorders,  but  is  left  out  in  the  modern  London  prac* 
tice..  The  preparation  of  birch- wine  is  well  and  am- 
ply described  in  a  book  entitled  Vineium  Britanni- 
cum. 

Birch,  Dr  Thomas^  an  eminent  historical  and  bio- 
graphical writer,  was  bom  in  London  in  1705.     His 

3. 


[    620    3  BIR 

parentf  were  both  of  them  Quaken  \  and  his  Cither, 
Joseph   Birch,   was  a  cofiee-mill  maker    by 
Thomas   being   put  to  school,  waa   indefatigable  in 
his  application,  and  stole  many  hours  from  sleep  to 
increase  his  stock  of  knowledge.     By  this  anremiu 
ting  diligence,  though  be  had  not  the  happiness  of  aa 
university  education,  he  soon  becamie  qualified  to  take 
holy  orders  in  the  church  of  Eoglaod^  to  the  sorprise 
of  his  acquaintance.     In  1728  he  married  the  daugl^ 
ter  of  the  Rev.  Mr  Cox,  to  whom  he  was  coxate: 
but  his  felicity  was  of  short  duration,  Mrs  Birch  dy- 
ing  of  a  puerperal  fever  in  less  than  1 2  months  aw 
their  marriage  ^  an  event  which  he  deplores  in  a  very 
elegant  and   pathetic   poem,  preserved   in    Nichols'a 
Collection.     In    1732  he   was  recommended  to  the 
friendship  and  favour  of  the  late  lord  high  chancel* 
lor  Hardwicke,  then  attorney  general  \  to  which  noble 
peer,  and  to  the  present  earl  of  Hardwicke,  he  was 
indebted  for  all  his  preferments.     The  first  proof  he 
experienced  of  his  patron^s  regard  waa  the  living  of 
Ulting  in  the  county   of  £s8ex,   in    the   gift  of  the 
crown,  to  which  he  was  presented  1732.     In  1734  be 
was  appointed  one  of  the  domesiic  chaplains  to  the 
unfortunate  earl  of  Kilmarnock,  who  was  beheaded  ia 
1746.     Mr  Birch  was  chosen  a  member  of  the  Royal 
Societv,  Feb.  20.  1734-5  >  and  of  the  Society  of  An- 
tiquaries, Dec.  XI.  1735,  of  which  he  afterwards  be* 
came  director  till  his  death.     Before   this,   the  Ma- 
rischal  college  of  Aberdeen  had  conferred  on  him,  by 
diploma,  the  degree  of  master  of  arts.     In  1743,  l^ 
the  interest  of  Lord  Hardwicke,  he  was  presented  by 
the  crown  to  the  sinecure  rectory  of  Landewy  Welfrey 
in  the  county  of  Pembroke  \  and  in  1743-4  ^^**  F^ 
ferred,  in  the  same  manner,  to  the  rectory  of  Siding- 
ton  in  St  Peter^s,  in  the  county  and  diocese  of  Glouoefr- 
ter.     We  find  no  traces  of  his  having  taken  possession 
of  this  living  \  and  indeed  it  is  probable  that  he  quit- 
ted it  immediately  for  one  more  suitable  to  his  incli- 
nations and  to  his  literary  engagements,  which  requi- 
red his  almost  constant  residence  in  town  ;  for  on  the 
24th  of  February  1743-4,  he  was  instituted  to  the 
united  rectories  of  St  Michael   Woodstreet,   and  St 
Mary  Staining }  and  in  1745-6,  to  the  united  rectories 
of  St  Margaret  Pattens  and  St  Gabriel,  Fenchurch- 
street  (by  lord  chancellor  Hardwioke,  in  whose  torn 
the  presentation  then  was).     In  January  1752,  he  was 
elected  one  of  the  secretaries  of  the  Royal  Society,  in 
the  room  of  Dr  Cromwell  Mortimer,   deceased.    In 
January  1753,  the  Marischal  college  of  Aberdeen  cre- 
ated him  doctor  of  divinity }   and  in   that   year  the 
same  decree  was  conferred  on  him  by  Archbishop  Her- 
ring,    lie  was  one  of  the  trustees  of  the  British  Mo- 
seum  \  for  which  honour  he  was  probably  indebted  to 
the  present  earl  of  Hardwicke,  as  he  was  for  his  last 
preferment,  the  rectory  of  Depden  in  Essex,  to  which 
he  was  inducted  Feb.  26.  1 761.     In  the  latter  part  of 
his  life  be  was  chaplain  to  the  Princess  Amelia.    In* 
1765  he  resigned  his  office  of  secretary  to  the  Royal* 
Society,    and    was   succeeded   by   Dr   Morton*     His 
health  declining  about  this  time,  he  was   ordered  to 
ride  for  the  recovery  of  it ;  hot  being  a  bad  horsemen,, 
and  going  out  Jan.  9.   1766,   he  was  unfortunately 
thrown  from  his  horse,  on  the  road  betwixt  London 
and  Hampstead,  and  died  on  the  spot,   in   the  6ut> 
year,  of  his  age,^  to  the  great  regret  of  the  doctor's, 
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A.     numeroas  literary  friends ;  and  was  buried  in  St  Mar^ 
«>^  garet  Fattens.    Dr  Birch  had  in  his  liretime  been  very 
generous  to  bis  relations ;  and  none  that  were  nearly 
allied  to  him  being  living  at  his  decease,  be  beqaeatbed 
his  library  of  books  and  manuscripts,  with  his  picture 
painted  in  1735,  and  all  his  other  pictures  and  prints 
not  otherwise  disposed  of  by  his  will,  to  the  British 
Museum.     He  likewise  left  the  remainder  of  his  for- 
tune, which  amounted  to  not  much  more  than  500!. 
to  be  laid  out  in  government-securities,  for  the  purpose 
of  applying  the  interest  to  increase  the  stipend  of  the 
three  assistant  librarians ;  thus  manifesting  at  his  death, 
as  be  had  done  during  his  whole  life,  his  respect  for 
literature,  and  his  desire  to  promote   useful    know- 
ledge.    To  the  Royal  Society  he  bequeathed  his  pic- 
ture painted  by  Wills  in   1737*  being  the  original  of 
the  mezzotinto  print  done  by  Fauber  in  1741*     His 
principal  publicistions  were,  i.  The  General  Diction- 
ary, Histbrical  and  Critical ;  including^  a  new  transla- 
tion of  Mr  Bayle,  and  interspersed  with  several  thou- 
sand new  lives.     Dr  Birch's  associates  in  this  under- 
taking were,  the  Reverend  John  Peter  Bernard,  Mr 
John  Lockman,  and  Mr  George  Sale.      The  whole 
design  was  completed  in   10  volumes   folio.      2.  Dr 
Cadworth's  Intellectual  System   (improved   from   the 
Latin   edition  of  Mosheim),    his   Discourse  on   the 
true  Notion  of  the  Lord's  Supper,  and  two  Sermons, 
with  an  account  of  his  Life  and  Writings,  2  vols.  4to, 
1743*     3*  The  Life  of  the  Honourable  Robert  Boyle, 
17441  prefixed  to  an  edition  of  that  excellent  pliiloso* 
pber's  works,  revised  by  Dr  Birch.     4.  The  Lives 
of  Illustrious  Persons  of  Great  Britain,  annexed  to 
the  engravings   of  Houbraken  and  Vertue,    1747— 
'75^*      5"  ^^  Inquiry  into  the   Share  which   King 
Charles  I.  had  in  the  Transactions  of  the  earl  of  Gla- 
morgan, 1747,  ^^^*     ^*  -^^  edition  of  Spenser's  Fairy 
Queen,  1751,  3  vols,  quarto,  with  prints  from  designs 
by  Kent     7.  The  Miscellaneous  Works  of  Sir  Wal- 
ter Raleigh }  to  which  was  prefixed  the  Life  of  that 
rat,  unfortunate,  and  injured  man,  1751,  2  vols.  8vo. 
The  Theological,  Moral,  Dramatic,  and  Poetical 
Works  of  Mrs  Catharine  Cockburn ;  with  an  Account 
of  the  Life  of  that  very  ingenious  Lady,  175I9  2  vols. 
8vo.     9.  The  Life  of  the  Most  Reverend  Dr  John 
Tillotson,  Lord  Archbishop  of  Canterbury.     Compiled 
chiefly  from  his  original  Papers  and  Letters,  1752, 
8vo.     10.  Milton's  Prose  Works,  1753,  2  vols.  4to  ; 
with  a  New  Life  of  that  great  poet  and  writer.    1 1.  Me- 
moirs of  the   Reign   of  Queen  Elizabeth,   from  the 
year  1581  till  her  death.      In  which  the  secret  in- 
trigues of  her  court,  and  the  conduct  of  her  favourite 
Robert  earl  of  Essex,  both  at  home  and  abroad,  are 
particularly  illustrated.     From  the  original  papers  of 
bis  intimate  friend  Anthony  Bacon,  Esq.j  and  other 
manuscripts  never  before  published,  17549  2  vols.  4to. 
12.  The  History  of  the  Royal  Society  of  London  for 
improving  natural  knowledge,  from  its  first  rise.     In 
which  the  most  considerable  of  those  papers  commu- 
nicated to  the  Society,  which  have  hitherto  not  been 
published,  are  inserted  in  their  proper  order  as  a  supple- 
ment  to   the   Philosophical   Transactions,    1756  and 
1757,  4  vols.  4to.     13.  The  Life  of  Henry  Prince  of 
Wales,  eldest  Son  of  King  James  I.     Compiled  chiefly 
from  bis  own  papers  and  other  manuscripts,  never  be- 
frre  poblishedi  2760,  8vo.    His  numerous  communi- 


621     ]  B    I     R 

tions  to  the  Royal  Society  may  be  seen  in  the  Philoso-     Birch" 
phical  Transactions  5  and  his  poetical  talents  are  evi-         | 
dent  from  the  verses  already  referred  to.  Bird-Call, 

BIRD,  WiLLTAM,  an  eminent  musician  and  com- 
poser, was  one  of  the  children  of  the  chapel  in  the  reign 
of  £(lward  VI.  and,  as  it  is  asserted  by  Wood  in  the 
Ashmolean  MS.  was  bred  up  under  Tallis.  It  ap> 
pears,  that  in  1575  Tallis  and  Bird  were  both  gentle- 
men and  also  organists  of  the  royal  chapel ;  but  the 
time  of  their  appointment  to  this  latter  office  cannot 
now  be  ascertained. 

The  compositions  of  Bird  are  many  and  various ) 
those  of  his  younger  years  were  mostly  for  the  service 
of  the  church.  He  composed  a  work  entitled  Sa^ 
crartim  Caniionum^  quinque  vocum^  printed  in  1 589  \ 
among  which  is  that  noble  composition,  Civitas  sancti 
tui^  which  for  many  years  past  has  been  sung  in  the 
church,  as  an  anthem,  to  the  words  **  Bow  thine  ear, 
O  Lord.**  He  was  also  the  author  of  a  work  entitled 
Gradualia^  ac  Cantiones  sacrte^  quints^  auatemis^  trtnis" 
que  vocibus  concinnata^  lib,  primus.  Of  this  there  are 
two  editions,  the  latter  published  in  1610.  Although 
it  appears  by  these  his  works  that  Bird  was  in  the  strict- 
est sense  a  church  musician,  he  occasionally  gave  to  the 
world  compositions  of  a  secular  kind :  and  he  seems 
to  be  the  first  among  English  musicians  that  ever  made 
an  essay  in  the  composition  of  that  elegant  species  of 
vocal  harmony,  the  madrigal :  the  La  Verginella  of  A- 
riosto,  which  he  set  in  that  form  for  five  voices,  being 
the  most  ancient  musical  composition  of  the  kind  to  be 
met  with  in  the  works  of  English  authors.  Of  his  com- 
positions for  private  entertainment,  there  are  extant,' 
**  Songs  of  sundry  natures,  some  of  gravitie,  and  others 
of  myrth,  fit  for  all  companies  and  voyces,  printed  in 
1 589  >'*  and  two  other  collections  of  the  same  kind,  the 
last  of  them  printed  in  1 611.  But  the  most  permanent 
memorials  of  Bird's  excellencies  are  his  motets  and  an- 
thems \  to  which  may  be  added,  a  fine  service  in  the 
key  of  D  with  the  minor  third,  the  first  composition  in 
Dr  Boyce's  Cathedral  Music,  vol.  iii.  and  that  welt- 
known  canon  of  his,  Non  nobis  Dominc. 

Besides  his  salaries  and  other  emoluments  of  his  pro- 
fession, it  is  to  be  supposed  that  Bird  derived  some  ad- 
vantages from  the  patent  granted  by  Queen  Elizabeth  to 
Tallis  and  himi  for  the  sole  printing  of  music  and  music- 
paper  :  Dt  Ward  speaks  of  a  book  which  he  had  seen 
with  the  letters  T.  £.  for  Thomas  East,  Est,  or  Este, 
who  printed  music  under  that  patent.  Tallis  dying  in 
^5^5%  (be  patent,  by  the  terms  of  it,  survived  to  Bird, 
who,  no  doubt  for  a  valuable  consideration,  permitted  . 
East  to  exercise  the  right  of  printing  nnder  the  pro- 
tection of  it ;  and  he  in  the  title-page  of  most  of  bis 
publications  styles  himself  the  assignee  of  Wiliiam  Byrd, 
Bird  died  in  1623* 

BIRD,  in  Zoology^   See  Anatomy^  and  Ornitho-  . 
LOGT  Index* 

Beam-BiRD^  or  Petty^he^.     See  Motacilla. 

Black'BiBD, 

BhtC'BlBD. 

Canary-BiRD.    . 
Uung-BiRD. 
Humming^BiRD. 
Mocking-BiRD. 
BiRH  ofParadise* 

BjRD'CaU^  %  littlt  stifik^pleft' at t»De  end,  in  which 

is 


*  See  OrnitBOLOGT  Indeu,. 
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TAvi'     IS  put  a  leaf  of  some  plant,  wherewith  to  counterfeit 
Catching,  the  CTT  or  Call  of  several  birds,  and  bring  them  to  the 
net,  or  snare,  or  lime-twig,  to  be  taken.     A  lanrel- 
leaf  fitted  on  the  bird-call,  counterfeits  the  voice  of 
lapwings  ;  a  leek  that  of  nightingales,  &c. 

BiBD'Catching,  the  art  of  taking  birds  or  wild- fowl, 
whether  for  food,  for  the  pleasure  of  their  song,  or  for 
their  destruction  as  pernicious  to  the  husbandman,  &c. 
l^e  methods  are  by  bird-lime,  nets,  decojs,  &c.  See 
BiRD'Lrme,  infra  j  and  Decoy. 

In  the  suburbs  of  London  (and  particularly  about 
Shoreditch)  are  several  weavers  and  other  tradesmen, 
who,  during  the  months  of  October  and  March,  get 
K^  iv.  by    their  livelihood  by  an  ingenious,  and,  we  may  say,  a 
the  Ho-       scientific  method  of  btrd-catchtng^  which  is  totally  un- 
iiourallc      known  in  other  parts  of  Great  Britain.     The  reason  of 
BiirriHf'toi?  ^'^'^  trade  being  confined  to  so  small  a  compass,  arises 
*     *  from  there  being  no  considerable  sale  for  singing-birds 
except  in  the  metrupolis  :  as  the  apparatus  for  this  pur- 
pose is  also  heavy,  and  at  the  same  time  must  be  carried 
on  a  man^s  back,  it  prevents  the  bird-catchers  going  to 
above  three  or  four  miles  distance. 

This  method  of  bird-catching  must  have  been  long 
practised,  as  it  is  brought  to  a  most  systematical  per- 
fection, and  is  attended  with  a  very  considerable  ex- 
ptnce. 

The  nets  are  a  most  ingenious  piece  of  mechanism  ; 
are  generally  twelve  yards  and  a  half  long,  and  two 
yards  and  a  half  wide  }  and  no  one,  on  bare  inspection, 
would  imagine  that  a  bird  (which  is  so  very  quick  in  all 
its  motions)  could  be  catched  by  the  nets  flapping  over 
each  other,  till  he  becomes  eye-witness  of  the  pullers 
seldom  failing. 

The  wild  birds  JI1/  (as  the  bird-catchers  term  it) 
chiefly  during  the  month  of  October,  and  part  of  Sep- 
tember and  November  *,  as  the  flight  in  March  is  much 
less  considerable  than  that  of  Michaelmas,  It  is  to  be 
noted  also,  that  the  several  species  of  birds  ofjlight  do 
not  make  their  appearance  precisely  at  the  same  time, 
during  the  months  of  September,  Cfctober,  and  Novem- 
ber. The  pippet  (a),  for  example,  begins  to  fly  about 
Michaelmas  \  and  then  the  woodlark,  linnet,  goldfinch, 
chaffinch,  greenfinch,  and  other  birds  of  flight  succeed  ^ 
all  of  which  are  not  easily  to  be  caught,  or  in  any  num- 
bers, at  any  other  time,  and  more  particularly  the  pippet 
and  the  woodlard. 

These  birds,  during  the  Michaelmas  and  March 
flights,  are  chiefly  on  the  wing  from  daybreak  to 
noon,  though  there  is  afterwards  a  small  flight  from 
two  till  night  \  but  this  however  is  so  inconsiderable, 
that  the  bird-catchers  always  take  up  their  nets  at 
nooui 

It  may  well  deserve  the  attention  of  the  naturalist 

whence  these  periodical  flights  of  certain  birds  can 

\        arise.     As  the  ground,  however,  is  ploughed  during 

the  months  of  October  and  March  for  sowing   the 
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winter  and  lent  com,  it  should  seem  that  they  are  thus    gi^. 
supplied  with  a  great  profusion  both  of  seeds  and  to-  K\\Q\h% 
sects,  which  they  cannot  so  easily  procure  at  any  otker 
season. 

It  may  not  be  improper  to  mention  another  circum- 
stance, to  be  observed  during  their  flitting,  viz.  that 
they  fly  always  against  the  wind :  hence  there  is  great 
contention  amongst  the  bird-catchers  who  shall  gain 
that  point  j  if  (iFor  example)  it  is  westerly,  the  bird- 
catcher  who  lays  his  nets  most  to  the  east,  is  sore  almost 
of  catching  every  thing,  provided  his  call-birds  are 
good  :  a  gentle  wind  to  the  south-west  generally  pro- 
duces the  best  sport. 

The  bfrd-catcher,  who  is  a  substantial  roan,  and 
hath  a  proper  apparatus  for  this  purpose,  generally 
carries  with  him  five  or  six  linnets,  (of  which  more  are 
caught  than  any  singing  bird),  two  goldfinches,  two 
greenfinches,  one  woodlark,  one  redpoll,  a  yellow* 
hammer,  titlark,  and  aberdavine,  and  perhaps  a  ball- 
finch  'j  these  are  placed  at  small  distances  from  the  nets 
in  little  cages.  He  hath,  besides,  what  are  called ^f/r- 
btrdsy  which  are  placed  within  the  nets,  are  raised  upon 
the  flur  (b),  and  gently  let  down  at  the  time  the  wild 
bird  a'pproaches  them.  These  generally  consist  of  the 
linnet,  the  goldfinch,  and  the  greenfinch,  which  are 
secured  to  the  flur  by  what  is  called  a  hr€u:e  (c) ;  a 
contrivance  that  secures  the  birds  witfaoat  doing  any 
injury  to  their  plumage. 

It  having  been  found  that  there  is  a  superiority  be- 
tween bird  and  bird,  from  the  one  being  more  in  song 
than  the  other  \  the  bird-catchers  contrive  that  their 
call-birds  should  moult  before  the  usual  time.  Tbey 
therefore,  in  June  or  July,  put  them  into  a  close  box 
under  two  or  three  folds  of  blankets,  and  leave  their 
dung  in  the  cage,  to  raise  a  greater  heat  \  in  which  state 
they  continue,  being  perhaps  examined  but  once  a-wee k 
to  have  fresh  water.  As  for  food,  the  air  is  so  putrid, 
that  they  eat  little  during  the  whole  state  of  confinement, 
which  lasts  about  a  month.  The  birds  frequently  die 
under  the  operation ;  and  hence  the  value  of  a  stopped 
bird  rises  greatly.  vWhen  the  bird  hath  thus  prema- 
turely moulted,  he  is  in  song  whilst  the  wild  birds  are 
out  of  song,  and  his  note  is  louder  and  more  piercing 
than  that  of  a  wild  one  \  but  it  is  not  only  in  his  note 
he  receives  an  alteration,  the  plumage  is  equally  im- 
proved. The  black  and  yellow  in  the  wings  of  the 
goldfinch,  for  example,  become  deeper  and  more  vivid, 
together  with  a  most  beautiful  gloss,  which  is  not  to  be 
seen  in  the  wild  bird.  The  bill,  which  in  the  latter  is 
likewise  black  at  the  end,  in  the  stopped  bird  becomes 
white  and  more  taper,  as  do  its  legs  :  in  short,  there  i^ 
as  much  difference  between  a  wild  and  a  stopped  bird, 
as  there  is  between  a  horse  which  is  kept  in  body- 
clothes  and  one  at  grass. 

When  the  bird-catcher  hath  laid  bis  nets,  he  dis- 
poses of  his  call-birds  at  proper  intervals.     It  roust  be 

owned 


(a)  a  small  species  of  lark,  but  which  is  inferior  to  other  birds  of  that  genus  in  point  of  song. 

(b)  a  moveable  perch  to  which  the  bird  is  tied,  and  which  the  bird-catcher  can  raise  at  pleasure  by  means  of 
a  long  string  fastened  to  it. 

(c)  A  sort  of  bandage,  formed  of  a  slender  silken  string  that  is  fastened  round  the  bird*8  body,  and  under 
the  wings,  in  $0  artful  a  manner  as  to  binder  the  bird  from  being  hurt,  let  it  flutter  ever  so  much  in  the 
raising. 
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rd.     owned  tbat  tbere  is  most  maltcioas  joy  in  these  calU 
hing.  birds  to  bring  the  wild  ones  into  the  same  state  of  cap« 
^""^  tivity:  which  may  likewise  be  observed  with  regard  to 
the  decoy  ducks.     See  Decot. 

Their  sight  and  hearing  infinitely  excel  that  of  the 
bird-catcher.  The  instant  that  the  (d)  wild  birds  are 
perceived,  notice  is  given  by  one  to  the  rest  of  the  call- 
birds,  (as  it  is  by  the  first  hound  that  hits  on  the  scent 
to  the  rest  of  the  pack) ;  after  which,  follows  the  same 
sort  of  tumultuous  ecstacy  and  joy.  The  calUbirda, 
while  the  bird  is  at  a  distance,  do  not  sing  as  a  bird  does 
in  a  chamber  j  they  invite  the  wild  ones  bj  what  the 
bird-catchers  call  short  jerks^  which,  when  the  birds  are 
good,  may  be  beard  at  a  great  distance.  The  ascend- 
encf  by  this  call  or  invitation  is  so  great,  that  the  wild 
bird  is  stopped  in  its  course  of  flight  \  and,  if  not  already 
acquainted  with  the  nets  (£),  lights  boldly  within  20 
yards  of  perhaps  three  or  four  bird-catchers,  on  a  spot 
which  otherwise  it  would  not  have  taken  the  least  notice 
of.  Nay,  it  frequently  happens,  that  if  half  a  flock 
only  are  caught,  the  remaining  half  will  immediately 
nfterwards  light  in  the  nets,  and  share  the  same  fate } 
and  should  only  one  bird  escape,  that  bird  will  suffer 
itself  to  be  pulled  at  till  it  is  caught  ^  such  a.  fascinating 
power  have  the  call-birds. 

While  we  are  on  this  subject  of  the  jerking  of  birds, 
we  cannot  omit  nentiooing,  that  the  bird-catchers  fre- 
quently lay  considerable  wagers  whose  call-bird  can  jerk 
the  longest,  as  that  determines  the  superiority.  They 
place  them  opposite  to  each  other,  by  an  inch  of  can- 
dle \  and  the  bird  who  jerks  the  oftenest,  before  th^ 
candle  is  burnt  out,  wins  the  wager.  We  have  been 
informed,  that  there  have  been  instances  of  a  bird^s  giv- 
ing 170  jerks  in  a  quarter  of  an  hour  \  and  we  have 
known  a  linnet,  in  such,  a  trial,  persevere  in  its  emula- 
tion till  it  swooned  from  the  perch :  thus,  as  Pliny  says 
of  the  nightingale,  tncia  morUJirUt  HBpe  vitam,  spin'iu 
u  z*  prius  deficiente  quam  cantu  *•  It  may  be  here  observed, 
that  birds  when  near  each  other,  and  in  sight,  seldom 
jerk  or  sing.  They  either  fight,  or  use  short  and  wheel- 
ing calls  ^  the  jerking  of  these  call-birds,  therefore,  face 
to  face,  is  a  most  extraordinary  instance  of  contention 
for  superiority  in  song. 

To  these  we  may  add  a  few  particulars  that  fell 
within  our  notice  during  00 r  inquiries  among  the  bird- 
catchers  )  such  as,  that  they  immediately  kill  the  hens 
of  every  species  olf  birds  they  take,  being  incapable  of 
»  singing,  as  also  being  inferior  in  plumage  j  the  pippets 
likewise  are  indiscriminately  destroyed,  as  the  cock  does 
not  sing  well :  they  sell  the  dead  birds  for  threepence 
or  fourpence  a  dozen.  These  small  birds  are  so  good, 
that  we  are  surprised  the  luxury  of  the  age  neglects  so 
delicate  an  acquisition  to  the  table.  The  modern  Ita- 
lians are  fond  of  small  birds,  which  they  eat  under  the 
common  name  of  beccaficos :  and  the  dear  rate  a  Roman 
tragedian  paid  for  one  dish  of  singing  birds  is  well 
known  \  (see  the  article  ^sop). 

Another  particular  we  learned|  in  conversation  with 


a  London  bird-catcher,  was  the  vast  price  that  is  some- 
times given  for  a  single  song-bird,  which  had  not  learned 
to  whistle  tunes.  The  greatest  sum  we  heard  of,  was 
five  guineas  for  a  chafBncb,  that  had  a  particular  and 
uncommon  note,  under  which  it  was  intended  to  train 
others  :  and  we  also  heard  of  Bve  pounds  ten  shillings 
being  given  for  a  call-bird  linnet. 

A  third  singular  circumstance,  which  confirms  an 
observation  of  Linnseus,  is,  that  the  male  chaffinches  fly 
by  themselves,  and  in  the  flight  precede  the  females  ^ 
but  this  is  not  peculiar  to  the  chaffinches.  When  the 
titlarks  are  caught  in  the  beginning  of  the  season,  it 
frequently  happens,  that  forty  are  taken  and  not  one 
female  among  them  :  and  probably  the  same  would  be 
observed  with  regard  to  other  birds  (as  has  been  done 
with  relation  to  the  wheat-ear),  if  they  were  attended 
to.  An  experienced  and  intelligent  bird-catcher  in- 
formed us,  that  such  birds  as  breed  twice  a-year,  ge- 
nerally have  in  their  first  brood  a  majority  of  males, 
and  in  their  second,  of  females,  which  may  in  part  ac- 
count for  the  above  observation. 

We  must  not  omit  mention  of  the  bullfinch,  though 
it  does  hot  properly  come  under  the  title  of  a  singing 
bird,  or  a  bird  of  flight,  as  it  does  not  often  move 
farther  than  from  hedge  to  hedge  ',  yet,  as  the  bird 
sells  well  on  account  of  its  learning  to  whistle  tunes, 
and  sometimes  flies  over  the  fields  where  the  nets  are 
laid,  the  bird-catchers  have  often  a  call-bird  to  ensnare 
it,  though  most  of  them  can  imitate  the  call  with  their 
mouths.  It  is  remarkable  with  regsfrd  to  this  bird, 
that  tlie  female  answers  the  purpose  of  a  call-bird  as 
well  as  the  male,  which  is  not  experienced  in  any  other 
bird  taken  by  the  London  bird-catchers. 

The  nightingale  is  not  a  bird  of  flight,  in  the  sense 
the  bird-catchers  use  thb  term.  Like  the  robin,  ween, 
and  many  other  singing  birds,  it  only  moves  from  hedge 
to  hedge,  and  does  not  take  the  periodical  flights  in 
October  and  March.  The  persons,  who  catch  these 
birds,  make  use  of  small  trap-nets,  without  call-birds  ; 
and  are  considered  as  inferior  in  dignity  to  other  bird- 
catchers,  who  will  not  rank  with  them.  The  arrival  of 
the  nightingale  is  expected  by  the  trappers  in  the 
neighbourhood  of  London,  the  first  week  in  April :  at 
the  beginning,  none  but  cocks  are  taken  j  but  in  a  few 
days  the  hens  make  their  appearance,  generally  by 
themselves,  though  sometimes  a  few  males  come  along 
with  them.  The  latter  are  distinguished  from  the  fe- 
males not  only  by  their  superior  size,  but  by  a  great 
swelling  of  their  vent,  which  commences  on  the  first  ar- 
rival of  the  hens.  They  are  caught  in  4  net-trap,  the 
bottom  of  which  is  surrounded  with  an  iron-ring ;  the 
net  itself  is  rather  larger  than  a  cabbage  net.  When 
the  trappers  hear  or  see  them,  they  strew  some  fresh 
mould  under  the  place,  and  bait  the  trap  with  a  meal- 
worm from  the  baker^s  shop.  Ten  or  a  dozen  night- 
ingales have  been  thus  caught  in  a  day. 

The   common  way  of  takipg  larks,  of  which    so 
many  are   used  at  our  tables,  is  in  the  night,  with 

those 
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(b)  It  may  be  also  observed,  that  the  moment  tbey  see  a  hawk,  they  commonieate  the  alarm  to  each  other  by 
a  plaintive  note  y  nor  will  they  then  jerk  or  call  though  the  wild  birds  are  near* 

(e)  a  l>ird  acqiMinted  with  the  nets,  it  by  the  bird-catchers  termed  tksAafpo'i  which  tbey  endea?oar .to.drive 
away,  at  they  can  hav^  no  sport  whilst  it  continnet  near  thea^ 
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Bird,     tbose  nets  Trbich   are  called  trammels.      These  are 
Ctftcliiiisr.  usually  made  of  36  yards  in  length,   and  about  six 
yards  over,  with  six  ribs  of  pack-thread,  ivbicb  at  the 
ends  are  put  upon  two  poles  of  about  16  feet  long,  and 
made  lesser  lit  each  end.     These  are  to  be  drawn  over 
the  ground  by  two  men,  and  every  five  or  six  steps  the 
net  IS  made  to  touch  the  ground,  otherwise  it  will  pass 
over  the  birds  without  touching  them,  and  they  will  es- 
cape.    When  they  are  felt  to  fly  up  against  the  net,  it 
IS  clapped  down,  and  then  all  are  safe  that  are  under  it. 
The  darkest  nights  are  properest  for  this  sport  \  and 
the  net  will  not  only  take  larks,  but  all  other  birds  that 
roost  on  the  ground ;    among  which   are  woodcocks, 
snipes,  partridges,  quails,  fieldfares,  and  several  others. 
In  the  depth  of  winter  people  sometimes  take  great 
numbers  of  larks  by  nooses  of  horse-hair.    The  method 
is  this :  Take  100  or  200  yards  of  pack-thread  \  fasten 
at  every  six  inches  a  noose  made  of  double  horse- hair ; 
at  every  20  yards  the  line  is  to  be  pegged  down  to  the 
ground,  and  so  left  ready  to  take  them.     The  time  to 
use  this  is  when  the  ground  is  covered  with  snow,  and 
the  larks  are  to  be  allured  to  it  by  some  white  oats 
scattered  all  the  way  among  the  nooses.     They  mnst 
be  taken  away  as  soon  as  three  or  four  are  hung,  other- 
wise the  rest  will  be  flighted  \  but  though  the  others 
are  scared  away  just  where  the  sportsman  comes,  they 
will  be  feeding  at  the  other  end  of  the  line,  and  the 
sport  may  be  thus  continued  for  a  long  time.     Those 
caught  in  the  day  are  taken  in  clap-nets  of  fifteen  yards 
length,  and  two  and  a  half  in  breadth  \  and  are  en« 
ticed  within  the  reach  by  means  of  bits  of  looking* 
glass,  fixed  in  a  piece  of  wood,  and  placed  in  the  mid- 
dle of  the  nets,  which   are  put  in  a  quick  whirling 
motion   by  a  string  the   larker  commands  \   he  also 
makes  use  of  a  decoy  laik.    These  nets  are  used  only 
till  the  14th  November :  for  the  larks  will  not  dare^  or 
frolic  in  the  air,  except  in  ^ne  sunny  weather  \  and  of 
course  cannot  be  inveigled  into  the  snare.     When  the 
weather  grows  gloomy,  the  larker  changes  his  engine, 
and  makes  use  of  a  trammel  net,   twenty-seven   or 
twenty-eight  feet  long,  and  five  broad ;  which  is  put 
on  two  poles,  eighteen  feet  long,  and  carried  by  men 
under  each  arm,  who  pass  over  the  fields  and  quarter 
the  ground  as  a  setting  dog :  when  they  hear  or  feel  a 
lark  hit  the  net,  they  drop  it  down,  and  so  the  birds 
are  taken. 

Multitudes  of  the  inhabitants  of  each  cluster  of  the 
Orkney  isles  feed  during  the  season  on  the  eggs  of 
the  birds  of  the  cliffs.  The  method  of  taking  them  is 
80  very  hazardous,  as  to  satisfy  one  of  the  extremity 
to  which  the  poor  people  are  driven  for  want  of  food. 
Copinsha,  Hunda,  Hoy,  Foula,  and  Noss-head,  are 
the  most  celebrated  rocks  ^  and  the  neighbouring  na- 
tives the  most  expert  climbers  and  adventurers  after 
the  game  of  the  precipice.  The  height  of  some  is 
above  fifty  fathoms  j  their  faces  roughened  with  shelves 
or  ledges  sufficient  only  for  the  birds  to  rest  and 
lay  their  eggs.  To  these  the  dauntless  fowlers  will 
ascend,  pass  intrepidly  from  the  one  to  the  other,  col- 
lect the  eggs  and  birds,  and  descend  with  the  same  in- 
difierence.  In  most  places  the  attempt  is  made  from 
above  :  they  are  lowered  from  the  slope  contiguous  to 
the  brink,  by  a  rope,  sometimes  made  of  straw,  some- 
times of  the  bristles  of  the  bog :  they  prefer  the  last 
•ven  to  ropes  of  hemp,  as  it  is  not  so  liable  to  be  cut  by 


the  sharpness  of  the  rocks ;  the  fomer  it  apt  to  nn*  g^, 
twist.  They  trust  themselves  to  a  single  assistant,  who  Qfrfci 
lets  his  companion  down,  and  holds  the  rope,  depenA^ 
ing  on  his  strength  alone  j  which  often  fails,  and  the 
adventurer  is  sure  to  be  dashed  to  pieces,  or  drowned 
in  the  subjacent  sea.  The  rope  is  often  shifted  firooi 
place  to  place,  with  the  impending  weight  of  the 
fowler  and  his  booty.  The  person  above  receives  sig. 
nals  for  the  purpose,  bis  associate  being  far  out  of  sight, 
who,  during  the  operation,  by  help  of  a  staff,  springs 
from  the  face  of  the  rock,  to  avoid  injury  fium  the  prs- 
jecting  parts. 

But  the  most  singular  species  of  bird-catching  is  en 
the  holm  of  Noss,  a  vast  rock  severed  from  the  isle  of 
Noss  by  some  unknown  convnision,  and  only  about 
sixteen  fathoms  distant.  It  is  of  the  same  stupendous 
height  as  the  opposite  precipice,  with  a  raging  sea 
between  ;  so  that  the  intervening  chasm  is  of  match- 
less horror.  Some  adventurous  climber  has  reached 
the  rock  in  a  boat,  gained  the  height,  and  fastened 
several  stakes  on  the  small  portion  of  earth  which  is  to 
be  found  on  the  top  \  correspondent  stakes  are  placed 
on  the  edge  of  the  correspondent  cliCb.  A  rope  b 
fixed  to  the  stakes  on  both  sides,  along  which  a  ma- 
chine, called  a  cradle,  is  contrived  to  slide  j  and,  by 
the  help  of  a  small  parallel  cord.fisstened  in  like  man- 
ner, the  adventurer  wafts  himself  over,  and  retaras 
with  his  booty. 

The  manner  of  bird -catching  (see  Plate  XC.  fig.  7.) 
in  the  Feroe  islands  is  so  very  strange  and  hazardous, 
that  the  description  should  by  no  means  be  omitted. 
Necessity  compels   mankind  to  wonderftil   attempts. 
The  cliffs  which  contain  the  object  of  their  search  are 
often  two  hundred  fathoms  in  height,  and  are  attempt- 
ed from  above  and  below.     In  the  first  case,  the  fi>wl- 
ers  provide  themselves  with  a  rope  80  or  100  fathom 
in  length.     The  fowler  fastens  one  end  about  his  waist 
and  between  his  legs,  recommends  himself  to  the  pro- 
tection of  the  Almighty,  and  is  lowered  down  by  six 
others,  who  place  a  piece  of  timber  on  the  margin  of 
the  rock,  to  preserve  the  rope  from  wearing  against  the 
sharp  eAfgi.    They  have  besides  a  small  line  fastened 
to  the  body  of  the  adventurer,  by  which  he  gives  sig* 
nals  that  they  may  lower  or  raise  him,  or  shift  him 
from  place  to  place.    The  last  operation  is  attended 
with  great  danger,  by  the  loosening  of  the  stones, 
which  often  fall  on  his  head,  and  would  infallibly  de- 
stroy him,  was  it  not  protected  by  a  strong  thick  cap  \ 
but  even  that  is  found  unequal  to  save  him  against  the 
weight  of  the  larger  fragments  of  rock*     The  dexteri- 
ty of  the  fowlers  is  amazing ;  they  will  place  their  feet 
against  the  front  of  the  precipice,  and  dart  themselves 
some  fathoms  from  it,  with  a  cool  eye  survey  the  places 
where  the  birds   nestle,  and   again  shoot  into  their 
haunts.     In  some  places  the  birds  lodge  in  deep  reces- 
ses.    The  fowler  will  alight  t}iere,  disengage  himself 
firom  the  rope,  fix  it  to  a  stone,  and  at  his  leisure  col- 
lect the  booty,  fasten  it  to  his  girdle,  and  resume  bis 
pendulous  seat.     At  times  he  will  again  spring  from 
the  rock,  and  in   that  attitude,   with    a  fowling-neC 
placed   at  the  end  of  a  staff,   catch   the   old  birds 
which  are  flying  to  and  from  their  retreats. .   When  he 
hath  finished  his  dreadful  employ,  he  gives  a  signal  to 
his  friends  above,  who  poll  him  up,  and  share  the  hard- 
earned  profit.    The  feathers  are  preserved  for  exporta- 
tion: 
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tioti :  the  fleth  it  partly  Mteo  fresh,  hat  the  greater  por^ 
tieo  dried  ior  wioter^s  provisioii* 
.  The  fowliog  from  below  hae  ita  share  of  danger. 
The  party  goes  on  the  expedition  in  a  boat }  and  when 
it  has  attained  the  base  of  the  precipice,  one  of  the 
ttisat  daring  haWng  fastened  a  rope  aboot  his  waist*  and 
famished  himself  with  a  long  pole  with  an  iron  hook 
at  one  end,  either  climbs,  or  is  thrust  up  by  his  compa^ 
Mens,  who  plaee  a  pole  under  his  breech,  to  the  next 
boting  spot  ho  can  reach.  He,  by  means  of  the  rope, 
brings  up  one  of  the  boat^s  crew }  the  rest  are  drawn 
lip  in  the  same  manner,  and  each  is  furnished  with  his 
vope  and  fowlins  staff.  They  then  continue  tbeir  pro- 
gress upwards  in  the  same  manner,  till  they  arrive  at 
the  region  of  birds )  and  wander  about  the  face  of  the 
diff  in  seaith  of  them.  They  then  act  in  pairs  j  one 
fiMtens  himself  to  the  end  of  his  associate's  rope,  and 
IB  places  where  birds  have  nestled  beneath  his  footing, 
he  permits  himself  to  be  lowered  down,  depending  for 
his  security  on  the  strength  of  hb  companion,  who  has 
to  haul  him  ap  again :  but  it  sometimes  happens  that 
the  person  above  is  overpowered  by  the  weight,  and 
both  inevitably  perish.  They  £ing  the  fowl  into  the 
boat,  which  attends  their  motions,  and  receives  the 
booty.  They  eften  pass  seven  or  eight  days  in  this 
tvenendons  employ,  and  lodge  in  the  crannies  which 
they  find  in  the  face  of  the  precipice. 

In  some  remote  parts  of  Russia  there  is  practised  a 
afaignlar  invention  for  taking  ^reat  quantities  of  geli- 
aottes  or  grou3.  They  choose  the  most  open  places  in 
the  birch  woods  j  and  there  they  plant.  long  forks  in 
the  earth  opposite  the  larger  trees.  On  these  forks  is 
laid  a  horizontal  stick,  gallows*wise,  to  which  are  tied 
small  bundles  of  ears  of  corn.  At  a  small  distance 
frsm  this  part  of  the  contrivance,  is  a  kind  of  large 
funnel  or  inverted  cone,  made  with  long  birch  twigs, 
thin  and  flexible,  the  lower  extremities  of  which  are 
•tnck  in  the  earth,  very  near  to  one  another )  but  by 
•preading  towards  the  top,  forms  there  an  opening  of 
above  a  yard  in  diameter.  lu  this  opeiiieg  i((  placed  a 
wheel  made  of  two  circles  that  intersect  each  other, 
and  are  surrounded  with  straw  and  ears  of  corn.  This 
wheel  turns  on  an  axis  fastened  to  the  side  of  the  fun<- 
ael,  in  such  a  manner,  that  there  is  room  enough  be- 
tween the  sticks  of  the  cone  and  the  circles  to  admit  of 
the  wheel's  turning  freely  about.  The  birds  first  perch 
vpon  the  transverse  stick  near  the  tree  j  and  when  they 
have  a  mind  to  fall  upon  the  corn  tied  to  the  wheel, 
they  most  necessarily  stand  upon  one  of  the  projecting 
parts  of  the  circles  of  which  it  is  composed.  At  that 
instant  the  wheel  turns,  and  the  gelinotte  falls,  head 
foremost,  to  the  bottom  of  the  trap,  which  is  there  so 
contracted  that  be  cannot  get  out.  They  sometimes 
find  the  machine  half  full  of  gelinottes. 

The  following  method  of  netting  or  catching  of  wild 
pigeons  is  eagerly  pursued  as  a  diversion  in  different 
parts  of  Italy,  particularly  by  the  inhabitants  of  Cava 
in  the  Hither  Principato»  and  is  thus  described  by 
Mr  Swinburne.  The  people  **  assemble  in  parties ; 
and  if  any  stranger  chances  to  stray  to  their  rendez* 
Tous,  they  give  him  a  most  cordial  welcome.  I  am  not 
in  the  least  surprised  (says  Mr  Swiubiirne)  at  their  pas- 
sionate fondness  for  this  sport,  as  I  found  it  extremely 
bewitching,  keeping  the  attention  constantly  alive,  and 
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the  springs  of  the  mind  pleasingly  agitated  by  expec-  Bird- 
tation  ;  the  situations  where  the  toils  are  spread  are  in-  Cfttchtn^, 
comparably  beautiful,  the  air  is  pure  and  balsamic,  ^''^  ^''°^' 
and  every  thing  around  breathes  health  and  satisfac- 
tion. When  the  periodical  flights  of  stock-doves  re-' 
turn  from  the  northern  and  western  parts  of  Europe  to 
gain  warmer  regions  for  their  winter  abode,  the  fowler 
repairs  to  the  mountain,  and  spreads  his  nets  across  the 
intermediate  hollows,  the  passes  through  which  the 
birds  direct  their  course,  to  avoid  unnecessary  eleva« 
tion  in  their  flight.  These  nets  are  hnng  upon  a  row 
of  large  trees  planted  for  the  purpose.  The  branches 
being  very  thick  and  close  at  top,  and  the  pole  lofty 
and  bare,  a  great  opening  is  left  below  for  the  toils, 
which  reach  to  the  ground)  and,  by  means  of  pulleys, 
fall  in  a  heap  with  the  least  effort.  Sometimes  they 
are  extended  upon  poles  that  exceed  the  height  of  the 
trees.  At  a  small  distance  is  a  lofty  circular  turret, 
like  a  column  with  a  little  capital  or  cap,  upon  which 
a  man  is  stationed  to  watch  the  approach  of  the  game. 
As  he  commands  a  firee  view  over  all  the  country,  and 
practice  has  made  his  sight  acute  as  that  of  the  lynx, 
he  descries  the  birds  at  a  wonderful  distance.  The 
doves  advance  with  great  velocity ;  but  the  alert 
watchman  is  prepared  for  them  ;  and  just  as  they  ap- 
proach his  post,  burls  a  stone  above  them  with  a  sling  : 
upon  this  the  whole  flock,  whose  fears  have  birds  of 
prey  for  their  great  object,  supposing  the  stone  to  be 
an  enemy  of  that  kind  ready  to  pounce  them,  dart 
down  like  lightning  to  avoid  the  blow  by  passing  un- 
der the  trees;  but  there  they  rush  into  the  jaws  of 
death,  by  dashing  against  the  net,  which  instantly 
drops,  and  so  entangles  them  that  not  one  of  them  can 
escape  the  active  hands  of  the  fowler.  These  birds 
are  sometimes  taken  by  dozens  at  one  fall,  and  are  ac- 
counted fine  eating.  The  dexterity  with  which  the 
slingers  manage  their  weapon  is  very  remarkable }  they 
throw  the  stone  to  a  great  height  without  any  violent 
efiort,  and  even  without  whirling  the  sling  round  be- 
fore they  discharge  the  pellet.  In  the  Pyrenean  moun- 
tains, where  the  same  diversion  is  followed,  the  watch- 
men use  a  bow  and  arrow,  trimmed  with  the  feathers 
of  a  hawk." 

The  following  simple  but  iucenious  method  of  catch- 
ing aquatic  birds  is  used  in  Mexico  by  the  natives. 
The  lakes  of  the  Mexican  vale,  as  well  as  others  of  the 
kingdom,  are  frequented  by  a  prodigious  number  of 
ducks,  geese,  and  other  water-birds.  The  Mexicans 
leave  some  empty  gourds  to  float  upon  the  water, 
where  those  birds  resort,  that  they  may  be  accustomed 
to  see  and  approach  them  without  fear.  The  bird- 
catcber  goes  into  the  water  so  deep  as  to  hide  his 
body,  and  covers  his  head  with  a  gourd  j  the  ducks 
come  to  peck  at  it ;  and  then  he  pulls  them  by  the  feet 
under  water }  and  in  this  manner  secures  as  many  as  he 
pleases. 

BiBD-Lime^  a  viscid  substance,  prepared  after  differ- 
ent ways.  The  most  common  bird-lime  among  us  is 
made  from  holly-bark,  boiled  ten  or  twelve  hours  ; 
when  the  green  coat  being  separated  from  the  other,  it 
is  covered  up  a  fortnight  in  a  moist  place ;  then  pound- 
ed into  a  tough  paste,  so  that  no  fibres  of  the  wood  are 
discernible,  and  washed  in  a  running  stream  tiH  no 
motes   appear  $  pot  op  to  ferment  four  or  five  days, 
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Bird-Lime.  skiflnmecl  as  often  as  any  tbing  ariies,  and  laid  op  for 
use.  To  use  it,  a  third  part  of  nat-oil,  or  thin  grease, 
must  be  incorporated  with  it  over  the  fire. 

The  joice  of  holly-bark  ia  a  very  peculiar^  substance. 
Bat  if  trials  were  made,  it  seems  probable,  that  many 
otbrr  juices  would  be  found  to  have  the  same  clammy 
nature.  The  misletoe  affords  a  juice  even  superior  to 
that  of  the  holly  }  and  if  a  young  shoot  of  the  common 
alder  be  cut  through,  there  will  a  stringy  juice  draw 
out  in  threads,  and  follow  the  knife  like  bird-lime  or 
tbe  juice  of  the  holly.  It  seems  in  this  tree  to  be  lodg* 
ed,  not  in  the  bark,  but  in  certain  veins  just  within  the 
circle  of  the  wood.  The  roots  of  all  the  hyacinths  also 
afford  a  tough  and  stringy  juice  of  the  same  kind }  and 
so  does  the  asphodel,  the  narcissus,  and  the  black  bryony 
Toot,  in  a  surprising  quantity. 

When  twigs,  &c.  smeared  with  bird-lime,  are  to  be 
put  in  places  subject  to  wet,  the  common  bird-lime  is 
apt  to  have  its  force  soon  taken  away.  It  is  necessary, 
therefore,  to  have  recourse  to  a  particular  sort,  which, 
from  its  property  of  bearing  water  onhurt,  is  called 
water  bird-lime  ;  and  is  prepared  thus :  Take  a  pound 
of  strong  and  good  bird-iime ;  wash  it  thoroughly  in 
spring-water,  till  the  hardness  is  all  removed  \  and 
then  beat  it  well,  that  the  water  may  be  clean  separa^ 
ted,  >  so  as  not  a  dr6p  remains  \  then  dry  it  well,  and 
put  it  into  an  earthen  pot  j  add  to  it  as  much  capon^a 
grease  as  will  make  it  run.  Then  add  two  spoonfuls 
of  strong  vinegar,  one  spoonful  of  oil,  and  a  small  quan- 
tity of  Venice  torpentine.  Let  the  whole  boil  for 
some  minutes  over  a  moderate  fire,  stirring  it  all  the 
time.  Then  take  it  off:  and  when  there  is  occasion  to 
use  it,  warm  it,  and  cover  the  sticks  well  with  it.  This 
is  tbe  best  sort  of  bird-lime  for  snipes  and  other  birda 
that  love  wet  places. 

The  most  successful  method  of  using  the  commoo 
bird-lime  is  this :  Cut  down  the  main  branch  or  boogh 
of  any  bushy  tree  whose  twigs  are  thick,  straight,  long, 
and  smooth,  and  have  neither  knota  nor  prickles.     The 
willow  and  the  birch-tree  afford  the  best  of  this  kind. 
Let  all  the  superfluous  shoots  be  trimmed  off,  and  the 
twigs  all  made  neat  and  clean  ;  they  most  all  be  well 
covered  with  the  bird-lime,  within  four  inches  of  the 
bottom  \  but  the  main  boogh  from  which  they  grow 
must  not  be  touched  with  the  lime.     No  part  of  the 
bark,  where  the  lime  should  come,  most  be  left  bare  : 
but  it  is  a  nice  matter  to  lay  it  on  properly  \  for  if  it 
be  too  thick  it  will  give  the  birds  a  distaste,  and  they 
will  not  come  near  it  y  and  if  there  be  too  little  of  it, 
it  will  not  hold  them  when  they  are  there.     When  the 
bush  is  thus  pr^mred,  it  most  be  set  up  in  some  dead 
hedge,  or  among  some  growing  bushea  near  the  out- 
skirts of  a  town,  a  £srmer*s  back-yard,  or  the  like,  if 
it  be  in  tbe  spring  \  for  these  places  are  the  resort  of 
the  small  birds  at  that  time.     If  it  be  used  in  summer^ 
the  bush  mnst  be  placed  in  the  midst  of  a  quickset 
hedge,  or  in  groves,  bushes,  or  white  thorn  trees,  near 
fields  of  com,  hemp,  flax,  and  the  like  \  and  in  Ibe 
winter,  tbe*  proper  places  are  about  stacks  of  com,  b»* 
▼els,  bams,  and  the  like^     When  the  Ume^busb  is  thus 
planted,  the  sportsman  must  stand  aa  near  it  as  he  can 
without  being  discovered  \   and  witb  tbe  mouth,  or 
otherwise,  make  such  sorts  of  notes  as  the  birds  do 
when  they  attack  or  call  to  one  another*     There,  are 
bird«caUs  to  be  bought  for  thia  use  \  but  the  most  ex- 
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pert  Btthod  is  to  leans  the  netea  of  eail  of  Ae  •erssiliifaiT^^^ 
birds,  and  imitate  them*  by  a  sort  of  wlnotlsiig.  Whca  | 
one  bird  ia  thos  enticed  to  tbe  boab,  wmi  hong  faSt,  M^ 
the  business  of  the  sportsman  to  noC  to  rwa  op  to  take.  ^*^ 
it,  but  to  be  patient  \  for  it  will  bang  itself  more  last 
by  its  stmggltng  to  get  awav^  and  its  flottering  will 
bring  more  to  the  bush,  so  that  several  may  be  lakm 
together.  The  time  of  the  day  for  thia  aport  is  fraoi 
sunrise  to  ten  o'clock,  and  firom  one  to  oiioaei.'  Ano* 
ther  very  good  method  of  bringing  the  birda  togethar, 
is  by  a  stale  :  a  bat  makes  a  very  good  atale  %  but  it 
must  be  fastened,  so  as  to  be  in  sioht  at  a  ^ialanoe.  Ab 
owl  is  a  still  better  stale  ;  for  this  bird  ncTer  goea  »• 
broad  but  it  is  followed  by  all  the  small  birds  in  the 
neighbonrhood.  They  will  gatbcor  together  in  great 
numbers  about  it  \  and  having  no  oomvetiiciit  place  to 
sit  on  hot  the  lime-bnsh,  will  be  taken  In  great  nan* 
bers.  If  a  living  owl  or  bat  is  not  to  be  had,  tbe  skia 
stuffed  will  serve  tbe  porpoae,  and  will  laat  twenty 
years.  '  Some  have  used  the  image  of  an  owl  carved  ia 
wood,  and  painted  in  tbe  natural  colonn  \  and  it  baa 
been  found  to  succeed  very  well. 

Divination  by  Birds.    See  AuOD&T. 

v^^^^B^.  J  See  ORNrrHoioGT  I«4». 
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Singing  Birds  are,  the  nightingale,  blackbird,  ilar^ 
ling,  thrush,  linnet,  lark,  tbrealle,  Caaary-hird,  bd- 
iincb,  goldfinch,  &c.  See  soom  very  corions  eipcri* 
ments  and  observations  on  tbe  singing  of  birds,  WL 
Trana.  vol.  Ixiii.  part  ii.  N*  31.  Tbeir  first  soandia 
ealled  ckirp^  which  is  a  single  sooad  repeated  at  sherl 
intervals ;  the  next  cnil^  which  is  a  repetition  of  oae 
and  the  same  note  j  and  the  third  soaad  ia  called  ra- 
cording^  which  a  young  bird  contimieo  to  da  for  ten 
or  eleven  months,  till  be  is  able  to  execate  every  pait 
of  his  song  \  and  whea-be  is  perfect  ia  bia  lessoo,  he 
is  said  to  sing  kis  song  round.  Tbeir  aateo  are  ao  mora 
innate  than  langoage  in  man  \  they  all  sing  in  the  same 
key.  Tbe  boooimble  author  Datnea  Bartingtoa  bM 
there  attempted  to  redace  their  comparative  merits  to 
a  scale  \^  and  to  explain  how  tbey  first  caaae  to  haw 
particuUr  notes.  See  Soife  ofBirds^  ORinTHOu>6T 
Index. 

Meiksds  rf preserving  Birds.  See  ORKirHOLOGT 
Index. 

Birds,  in  Heraldry^  according  to  their  several  kindt| 
represent  either  the  contemplative  or  active  live.  Tbey 
are  the  emblems  of  liberty,  expedition,  readiness,  swifl^ 
ness,  and  fear.  They  are  more  honourable  beatings 
than  fishes,  because  they  participate  more  of  air  aail 
fire,  the  two  noblest  and  highest  elements,  thaa  of  esiA 
and  water.  Birds  mast  be  borne  in  coat'^araioor,  as  is 
best  fitting  the  propriety  of  their  natnral  actioas  of 
going,  sitting,  standing,  flying,  &c.  Birda  that  are 
either  wbele-footed,  or  have  their  feet  divided,  and  yet 
have  no  talons,  are  said  to  be  membertd;  bat  the  cock, 
and  all  birds  of  prey  with  sharp  and  booked  beaks  and 
talons  for  enconnter  ontlefence,  are  termed  armed,  las 
the  blaaoning  of  birds,  if  their  wings  be  not  displayed, 
they  are  said  to  be  borne  close  j  as,  Ae  beareth  mm  sagfc^ 
&c.  close. 

BiRDO-NestSf  ia  Cookery i  tbe  nest  of  a  anall  ladian 
ewallow*,  very  delicately  tasted^  and  irpqaently  miaMdeSeifli 
among  soups.     On  the  senrcoaata  of  China,  at 
aeasons  of  the  year,  there  are  oeeii<vaat  numbers  of  these 
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bifds  (  they  ]«av»  the  inland  caoatry  at  their  breeding* 
tinie^  and  eome  to  build  in  the  rocks,  and  fasbton  their 
nesUi  oat  of  a  matter  which  they  find  on  the  shore, 
washed  thither  by  the  waves*  The  nature  of  this  sub- 
ataoce  is  scarcely  yet  ascertained*  According  to  Kero|i- 
ftWf  it  is  roolluseee  or  sea-worois  ^  according  to  M.  le 
Peivre,  fish-spawa^  according  to  Dairy  mple,  sea«-weeds; 
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net,  or  covering  of  the  bead,  in  form  of  a  pyramid,    Btfv>tttni 
■nooh  osed  in  Italy  and  France,  aboat  500  or  600  years        || 
ago,  as  a  badge  of  victory,  hooonr,  or  sacerdotal  prefer-   Btrming- 
ment.  **""• 

BIRKENHEAD,  or  Berkenhead,  Sir  John,  a 
fanioos  political  author,  was  born  about  the  year  1615. 
Being  recommended  to  Dr  William  Laud  archbishop 


•ad,  according  te  Linnfleos,  it  is  tlie  animal  substance  ,  of  Canterbury,  he  became  his  secretary ;  in  which  of- 


feeqoently  found  on  the  beach^  which  fishermen  call 
,  hiubbtTM  or  jMes*  The  nests  are  of  a  hemispheric  fi- 
gure, and  of  the  size  of  a  gooseys  ^gg^  and  in  substance 
Much  resemble  the  ichthyocolla  or  tsinglasim  The  Chi* 
nose  gather  theae  nests,  and  sell  them  to  all  parts  of  the 
world  'f  they  dissolve  ia  broths,  &c.  and  make  a  kind  of 
jdly  of  a  very  delicious  flavour. 

These  nests  (Mr  Marsden  informs  os)  are  found  in 
great  ahandanee  in  the  island  of  Sumatra,  parttcnlarly 
about  Croe,  near  the  south  end  of  the  island.  Four 
IBiles  up  the  river  of  that  name  is  a  large  cave,  where 
ihe  birds  build  in  vast  numbers.  The  nests  are  distin- 
gohhed  into  white  and  black  ^  of  which  the  first 
ar&  by  far  the  more  scarce  and  valualje,  being  fonnd  in 
the  proportion  of  one  onlj^  to  twenty-five.  ^  The 
white  sort  (says  Mr  Marsden)  sells  in  China  at  tbe  rate 
af  1000  to  1500  Spanish  dollars  the  pecul ;  the  black 
b  usually  disposed  of  at  BaCavia  for  about  20  dolbrs 
the  same  weight,  where  it  is  ohiefly  converted  into  glue, 
of  which  it  makes  a  very  superior  kind.  The  differ- 
aooe  between  the  two  has  by  seme  been  supposed  to  he 
owing  to  the  nuxtnre  of  the  feathers  of  the  birds  with 
Ike  viseons  enbstanGe  of  which  the  nests  are  formed  $ 
and  thia  they  deduce  from  the  cirperiment  of  steeping 
the  black  nesta  for  a  short  time  in  hot  water,  when 
they  are  sM  to  become  in  a  great  degree  white.  A- 
mong  the  natives  I  have  heard  a  few  assert  that  they 
are  the  work  of  a  different  species  of  bird.  It  was 
aaggesled  to  me,  that  the  white  might  probably, be  the 
vacant  nests  in  wbich  they  were  taken  ;  and  the  black, 
aaoh  as  have  been  used  for  a  number  of  years  successive- 
ly. This  opinion  appearing  plausible,  I  .was  particu- 
lar in  my  iaquiriea  as  to  that  point,  and  learned  what 
atecflsed  mneh  to  eocroborale  it.  When  the  natives 
prepare  to  take  the  nests,  they  enter  the  oaves  with 
tathes,  and  forming  ladders  aocordtng  to  the  usual 
node,  ^  a  single  bamboo,  notched,  they  ascend  and 
pull,  down  the  nests,  which  adhere  in  numbers  toge- 
ther, from  the  side  and  top  of  the  rock.  They  inr 
fiprmed  me,  that  the  more  frequently  and  regularly  the 
cave  is  stripped,  the  greater  proportion  of  white  nests 
they  are  sore  to  find,  and  that  on  this  experience  they 
often  make  a  practice  of  beating  down^and  destroying 
tbe  old  nests  in  larger  quantities  than  they  trouble  them- 
selves to  carry  awayv  in  order  that  they  may  find  white 
■asts  the  next  season  in  their  room.  The  birds,  during 
the  bttildinff  time,  are  seen  in  large  flocks  on  the  beach, 
collecting  in  their  bilk  the  foam  which  is  thrown,  up 
%f  the  snrf,  of  which  there  is  little  doubt  but  they  con- 
fltvuot  their  nests,  after  it  has  undergone  perhaps  a  pre- 
panation^  from  a  commixture  with  their  saliva,  or  other 
oeeretion  with  which  natore  has  provided  them  finr  that 
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BJBEMIS,  in  Roman  antiquity,  a  vessel  with  two 
rows  of  oars  \  ooncemiag  the  dispioaition  of  which  an- 
thors  are  not  agieed* 

BISETUM,  Off  Bi«ftniiM|  a  aoct  of  bkek  boo* 


fice  he  showed  such  capacity  and  diligence,  that  the 
archbishop,  by  his  diploma,  created  him  master  of  arts 
in  1639  '  and  in  the  year  following,  by  letter  commen- 
datory from  tbe  same  prelate,  he  was  chosen  proba<> 
tioner  fellow  of  All-Sobl's  College.  This  obliged  him 
to  reside  constantly  at  Oxford ;  and  on  King  Charles  I.'s 
making  that  city  his  head-quarters  during  the  civil 
war,  our  author  was  made  choice  of  to  write  a  kind  of 
jonmal  in  defence  of  the  royal  cause,  by  which  he 
gained  great  reputation.  By  his  majesty^s  recommen- 
dation, he  was  chosen  reader  in  moral  philosophy^ 
which  employment  he  enjoyed  till  1648,  when  he  was 
expelled  by  the  parliament  visitors.  He  retired  after- 
wards to  London,  where  he  wrote  several  poetical  pie- 
ces J  and  having  adhered  steadily  to  his  principles,  he 
acquired  the  title  of  the  loyal poei^  and  soflered  several 
imprisonments.  He  published,  while  he  thus  lived  in 
obscurity,  some  very  satirical  compositiont,  mostly  le- 
velled against  the  republican  grandees,  and  written 
with  great  poignancy.  Upon  the  restoration  of  King 
Charles  XL  oar  author  was  rewarded  for  his  loyalty. 
He  was  created,  April  16.  1661,  on  the  king*s  letters 
aent  for  that  purpose,  doctoir  of  the  civil  law  by  the 
university  of  Oxford  }  and  in  that  quality,  %9  an  emi- 
nent civilian,  waft  consulted  by  the  convocation  on  the 
question.  Whether  bishops  ought  to  be  present  in  capital 
cases  ?  He  was  about  the  same  time  elected  to  serve  in 
parliament  for  Wilton  in  the  coonty  of  Wilts.  He  was 
knighted  November  14.  1662  j  and  iqion  Sir  Richard 
Fansbaw's  going  in  a  public  character  to  the  court  of 
Madrid,  he  waa  appointed  to  succeed  him  as  master  of 
requests.  He  lived  afterwards  in  credit  and  esteem^ 
and  received  various  favoon  from  the  court,  which, 
however,  drew  upon  him  some  very  severe  attacks  (rom 
those  who  ^opposed  the  oonrt.  Mr  Wood  has  treated 
him  with  great  severity ;  but  his  memory  has  been  trans- 
mitted with  hoaonr  to  posterity  by  othen^  particolarly 
hf  Dryden,  Langbaine,  and  Winstaaly.  He  died  in 
Westminster,  December  4.  1679  >  '^^  ^'^  tnterled  in 
St  Martinis  in  the  Fields. 

BIRKENFIELD,  a  thriving  village  of  the  Pms- 
sian  states,  in  the  grand  duchy  of  the  Lower  Rhine. 
It  is  seated  near  the  river  Nahe,  in  £.  Longi  7.  9^ 
N.  Lat.  49.  35* 

BmMINGHAM,  a  very  large  town  of  Warwick- 
shire in  England,  situated  in  W.  Long.  i.  35.  N. 
Lat,  52.  30.  It  is  no  corporation,  being  only  go« 
verned  by  two  constables  and  two  bailift ;  and  it  is 
therefore  free  for  any  person  to  come  and  settle  there ; 
which  has  contributed  greatly  not  only  to  the  increase 
^  of  the  buildings,  bnt  also  of  the  trade,  which  is  tbe 
uKMt  flourishing  of  any  in  England  for  all  sorts  of  iron 
woric,  besides  many  other  curious  manufactures.  The^ 
town  stands  on  the  side  of  a  hill,  nearly  in  the  form  of 
a  half-moon.  The  lower  part  is  filled  with  the  work- 
shops and  warehouses  of  the  roann&ctarers,  and  con- 
iiBls  duefly  of  old  baildinga*    The  u{qper  part  of  thot 
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Bimiog-  town  contnins  a  Dumber  of  new  and  reffoUr  streets, 
hmu  and  a  bandsoipe  square  elegaotly  built,  it  has  several 
bandaome  churches.  A  theatre  was  buiit  here  in  1 792, 
which  cost  14,0001.  There  is  a  large  and  well  con- 
ducted school  on  Lancaster's  principle,  tnd  another  on 
Dr  BelPs.  There  is  a  charity  work-hoose,  a  general 
hospital  built  in  1766,  and  a  dispensary  built  in  i8o8. 
Including  the  parishes  of  Aston  and  Edgebaston,  Bir- 
minj^ham  contained  85,753  inhabitants  in  181 1. 

BIKON,  Arm  AND  dk  Gontault,  Lord  of.  Mar- 
shal of  France,  and  a  celebrated  general  in  the  i6th 
century,  sisnalized  himself  by  his  valoar  and  conduct 
in  several  sieges  and  battles*  He  was  made  grand-mas- 
ter of  the  artillery  in  1569,  and  nobody  dared  to  as- 
sault him  at  the  massacre  of  St  Bartholomew.  He  was 
the  first  who  declared  for  Henry  IV.  He  brought  a 
part  of  Normandy  under  his  subjection,  and  dissuaded 
him  from  retiring  to  England  or  Rocbelle.  But  ha 
was  killed  by  a  cannon-ball,  at  the  siege  of  Epernay, 
on  the  26th  of  July  1592.  He  #as  a  very  universal 
scholar  :  and  nsed  to  carry  a  pocket-book,  in  which  ha 
wrote  down  every  thing  that  appeared  remarkable } 
which  gave  rise  to  a  proverb  very  much  used  at  court : 
When  a  person  happened  to  say  any  thin?  uncommon, 
they  told  him,  Tou  have  found  that  in  BironU  pocket' 
book, 

BIROTA,  or  Birotum,  in  Boman  antiquity,  a 
kind  of  vehicle,  so  denominated  from  its  moving  upon 
two  wheels.  It  carried  about  200  pound  weight,  and 
was  drawn  by  three  mules. 

BIRRUS,  in  Roman  antiquity,  a  cloak,  made  of 
woollen  doth,  worn  by  the  soldiers.  Also  a  robe  an* 
ciently  worn  by  the  priests  or  bishops. 

BIaTH,  in  Midwifery^  signifies  the  same  with  de- 
livery.    See  MiDWiFKRT. 

Birth  is  also  used  for  a  person's  descent;  and  is  said 
to  be  high  or  low  according  to  the  circumstances  of  bis 
ancestry. 

There  is  scarcely  any  troth  (Mr  Knox  observes  in  his 
Essays)  of  which  the  world  has  been  more  frequently 
reminded  by  the  moralists,  than  the  unreasonableness  of 
that  veneration  which  is  paid  to  birth.  They  have  been 
told,  that  virtue  alone  is  true  nobility  $  but  though  they 
have  acknowledged  the  assertion  to  be  founded  in  rea* 
son,  they  have  continned,  with  uniform  perseverance, 
in  the  same  error.  The  luminous  glory  of  an  illustrious 
ancestor,  seems  to  have  diflFused  a  brilliancy  over  a  long 
line  of  descendants,  too  opaque  of  themselves  to  emit 
any  original  irradiations. 

*'  Gratitude  (continues  onr  elegant  author),  which 
first  raises  a  benefactor  to  a  distinguished  rank  in  civil 
honours,  is  willing  to  continue  its  kindness  to  his  imme- 
diate oflbpring.  The  distinction  is  rendered  hereditary. 
This  predilection  for  an  ancestor  soon  leads  to  the  accu- 
mulation of  honours  and  possession^  in  his  successors ; 
and  the  incense  originally  offered  because  it  wss  deser- 
ved, is  at  last  lavished  at  the  shrine  of  opulence,  inde- 
pendently of  merit. 

**  Subordination  is,  indeed,  essential  to  society.  The 
order  of  nobles,  as  hereditary  guardians  of  the  laws,  is 
found  an  useful  political  establishment }  and  none  seem 
so  well  adapted  to  supply  it,  as  they  who  have  been 
coised  to  eminence  by  tbtir  ancestors,  and  who  possess 
a  territorial  patrimony  in  the  land  which  they  are  to 
|KOteQU    All  that  is  contended  for  is,  that  the  recoln* 


mendation  of  birth  may  not  aet  aside  or  depreciate  real 
merit,  the  praise  of  learning,  and  the  intriiisic  value  tf 
virtuous  exertions. 

**  It  is  a  remarkable  circumstance  in  the  history  «( 
mankind,  that  some  of  the  best  books  have  been  writ* 
ten,  and  some  of  the  greatest  achievementa  perfomied, 
by  those  whose  origin  was  truly  plebeian,  llie  politcit 
and  genteelest  books,  whether  the  sentiments  or  the 
style  be  considered,  have  been  produced  by  slaves,  or 
the  descendants  of  slaves.  Horace,  Pbsednia,  and  Te- 
rence, wrote  in  a  style  which  must  have  been  the  stand- 
ard of  a  court,  to  an  intercourse  with  which  they  woe 
by  no  means  entitled  by  their  extraction.  The  foand- 
ers  of  the  most  distinguished  families  emerged  frsm 
the  middle  and  the  lower  classes,  by  the  superior  Wnar 
of  their  natural  abilities,  or  by  extraordinary  eflmti| 
assisted  by  fortune :  and  unless  the  adventitioos  cirem* 
stances  of  wealth  and  civil  honours  can  effect  a  chasM 
in  the  constituent  principles  of  the  mind  and  bod^^, 
there  is  certainly  no  real  superiority  to  be  derived  m 
a  boasted  pedigree  of  Tudors  and  Plaotagenets.  And 
yet  there  have  appeared  flatterers,  who  have  iadiieetly 
suggested,  that  the  minds  of  the  nobility  seem  to  he 
cast  in  a  finer  monld,  and  to  ha>e  an^eleganoe  ioh^ 
rent  in  their  original  constitution.  According  to  tUi 
hypothesis,  we  must  go  on  to  suppoee,  that  the  nmid 
of  a  commoner  exalted  to  the  higher  order  of  sena^ 
tors,  catches  this  elegance  by  the  contagion  of  ioviaiye 
effluvia.  On  his  creation  he  nndergoea  a  kind  of  new 
birth,  and  puts  off  the  exuvise  which  encomhered  and 
degraded  him  in  the  lower  regions.  Tbna  are  all  the 
occult  perfections  of  noble  blood  to  be  infused  by  the 
mandate  of  a  monarch.  *  But  no,'  said  Maxiroifian 
to  a  man  who  asked  to  be  ennobled  by  him^  *  thoQ|jh 
I  can  give  you  riches  and  a  title,  I  cannot  make  yen 
noble.' 

**  In  tmtb,  there  is  many  a  nobleman,  aecoffdiay 
to  the  genuine  idea  of  nobility,  even  at  the  loom,  at 
the  plough,  and  in  the  shop }  and  many  more  in  the 
middle  ranks  of  mixed  society.  This  genuine  idea 
contains  in  it  generosity,  courage,  spirit,  and  benev^ 
lence,  the  qualities  of  a  warm  and  open  heart,  totd- 
ly  unconnected  with  the  accidental  advantages  tf 
riches  and  honour:  and  many  an  English  sailor  hat 
possessed  more  of  the  real  hero  than  a  lord  of  the  admi- 
ralty. 

**  If  indeed  there  is  any  substantial  difference  in  the 
quality  of  their  blood,  the  advantage  is  probably  on 
the  side  of  the  inferior  classes.  Their  indigence  and 
their  mamial  employments  require  temperanoe  and  ^ex- 
ercise, the  best  purifiers  of  the  animal  joicea.  But  the 
indolence  which  wealth  excites,  and  the  pleasoret 
which  fashionable  life  admits  without  restraint,  have  a 
natural  tendency  to  vitiate  and  enfeeble  the  body  as 
well  as  the  mind  :  and  among  the  many  privileges  ii^ 
herited  by  him  who  boasts  nobility  in  his  veins,  he 
commonly  receives  the  seeds  of  the  most  painful  and 
the  impurest  diseases.  He  displays  indeed  a  coronet  on 
his  coat  of  arms,  and  he  has  a  long  pedigree  to  peruie 
with  secret  satisfaction }  but  he  has  often  a  gout  or  a 
scrofula,  which  make  him  wish  to  exchange  eveiy 
drop  derived  from  his  Norman  ancestors,  for  the  purs 
tide  that  warms  a  peasant's  bosom. 

**  The  spirit  of  freedom,  moral,  mental,  and  poli- 
ticuli  which  prevails  in  Britain,  precbdes  diat  unxea- 
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Bjn^  tonabte  tttachment  to  birth,  which,  in  the  eouiitrie«  of 
despotifoii  tends  to  elevate  the  npble  to  a  rank  superior 
to  homanity.  In  our  neighbour's  land,  the  region  of 
external  elegance  united  with  real  meanness,  the  im- 
plicit veneration  paid  tp  birth  adds  to  the  weight  of 
legal  oppression.  A  Frenchman  of  the  plebeian  oider 
attends  to  a  count  or  a  marquis  with  all  the  silent 
submission  of  idolatry :  on  the  contrary,  there  is  no 
doobt  but  that  an  English  gondolier  would  box  with 
the  best  lord  in  the  land,  if  he  were  affronted  by  him, 
without  the  least  regard  for  his  star  and  ribbon.  It 
woald  indeed  be  an  additional  pleasure  to  the  natural 
delight  of  conquest,  to  have  bruised  a  puny  lord.  Even 
the  more  refined  and  polished  do  not  idolize  illustrious 
birth*  In  truth,  wealth  appears  to  be  the  object  of 
more  universal  veneration.  Noble  blood  and  noble 
titles,  without  an  estate  to  support  them,  meet  with 
mat  compassion  indeed,  but  with  little  respect ;  nor 
IS  the  nan  who  has  raised  himself  to  eminence,  and 
who  behaves  well  in  it,  neglected  and  despised  because 
be  derives  no  lustre  from  bis  forefathers.  In  a  qpm- 
mercial  country,  where  gain  is  the  general  object,  they 
who  bare  been  most  successful  in  its  pnrsuit  will  be  re* 
vered  by  many,  whatever  was  their  origin.  In  France:, 
where  honour  is  pursved  from  the  monarch  to  the 
cleanser  of  a  jakes,  the  distinction  of  birth,  even  with 
extreme  poverty,  is  enviable.  The  brother  of  a  mar* 
quis  would  rather  starve  on  a  beggarly  pension,  than 
pollute  himself  with  a  trade  by  which  he  might  acquire 
the  revenues  of  a  German  kingdom.  In  our  land  of 
good  sense  this  folly  is  losing  ground ;  and  the  younger 
brothers  of  noble  booses  often  think  it  no  disgrace  to 
rival  the  heir  in  a  princely  fortnne  acquired  by  honour- 
able merchandise. 

^  As  the  world  becomes  more  enlightened,  the  ex- 
4irbitant  value  which  has  been  placed  on  things  not 
really  valuable  will  decrease.  Of  all  the  effects  of  roan's 
capricious  admiration,  there  are  few  less  rational  than 
the  preference  of  illustrious  descent  to  personal  merit, 
of  diseased  and  degenerate  nobility  to  health,  to  cou- 
rage, to  learning,  and  to  virtue.  Of  all  the  objects  of 
pursuit  which  are  not  in  our  own  power,  the  want  of 
distinguished  birth  may  most  easily  be  dispensed  with, 
by  those  who  possess  a  solid  judgment  of  that  which 
makes  and  keeps  us  happy.  There  may  be  some  rea- 
son to  repine  at  the  want  of  wealth  and  fame ;  but  he 
who  has  derived  from  his  parent  health,  vigour,  and  all 
the  powers  of  perception,  need  not  lament  that  he  is 
unnoticed  at  the  herald's  office. 

**  It  has  been  observed,  that  virtue  appears  more 
amiable  when  accompanied  with  beauty  j  it  may  be 
added,  that  it  is  more  useful  when  recommended  to 
the  notice  of  mankind  by  the  distinction  of  an  honour- 
able ancestry.  It  is  then  greatly  to  be  wished,  that 
the  nobly  bom  would  endeavour  to  deserve  the  respect 
which  the  world  pays  them  with  alacrity,  by  employing 
their  influence  to  benevolent  purposes ;  to  those  porw 
poses  which  can  at  all  times  be  accomplished,  even, 
when  the  patriotic  exertions  of  the  field  and  cabinet  are 
precluded." 

BiBTH^  or  Berths  the  station  in  which  a  ship  rides  al> 
anchor  either  alone  or  in  a  fleet,  or  the  distance  between 
the  ship  and  any  adjacent  object,  comprehending  the 
extent  of  the  space  in  which  she  ranges  at  the  £ngth 
ef  hex  cables ;  aa^  ^he  liet  in  apnd  biiih^  i.  e.  in  a 


convenient  sitnation,  or  at  a  proper  distance  firom  the 
shore  and  other  vessels ;  and  where  there  is  good  an« 
choring  ground,  and  shelter  from  the  violence  of  the 
wind  and  sea. 

Birth  also  signifies  the  room  or  apartment  where 
any  particular  number  of  the  officers  and  ship's  com- 
pany usually  mess  and  reside.  In  a  ship  of  war  there 
is  commonly  one  of  these  between  every  two  guns. 

BiBTH'Day^  the  anniversary  return  of  the  day  where- 
on a  person  was  born.  The  antients  placed  a  good 
deal  of  religion  in  the  celebration  of  birth-days,  and 
took  omens  from  thence  of  the  felicity  of  the  coming 
year.  The  manner  of  celebrating  birth-days,  was  by 
a  splendid  dress  :  wearing  a  sort  of  rings  peculiar  to 
that  day :  offering  sacrifices  j  the  men  to  their  genina^ 
of  wine,  frankincense  ^  the  women,  to  Juno :  giving 
suppers,  and  treating  their  friends  and  clients  j  who 
in  return  made  them  presents,  wrote  and  sung  their 
panegyrics,  and  offered  vows  and  good  wishes  for  tho 
frequent  happy  returns  of  the  same  day.  The  birth- 
days of  emperors  were  also  celebrated  with  public  sporta, 
feasts,  vows,  and  medals  struck  on  the  occasion.  But 
the  ancients,  it  is  to  be  observed,  bad  other  sorts  of 
birth -days  besides  the  days  on  which  they  were  bom. 
The  day  of  their  adoption  was  always  reputed  as  a 
birth-day,  and  celebrated  accordingly.  The  emperor 
Adrian,  we  are  told,  observed  three  birth  ^ays ;  viz. 
the  day  of  bis  nativity,  of  bis  adoption,  and  of  bis  in- 
auguration. In  those  times  it  was  held,  that  men  were 
not  born  only  on  those  days  when  they  first  came  inta 
the  world,  but  on  those  days  when  they  arrived  at  the 
chief  honours  and  commands  in  the  commonwealth, 
e.  gr.  the  consulate.  Hence  that  of  Cicero  in  his  ora- 
tion ad  QjuinieSf  afler  his  return  from  exile :  A  partf^ 
iihus^  id  quad  nece$fe  erat^  parvus  sum  procrtatus  $  m 
vobis  natus  sum  consularis, 

BiRTHWORT.  See  Aristolochia,  Botant  lU" 
dex, 

BIRVIESCA,  a  town  of  Old  Castile  in  Spain,  and 
capital  of  a  small  territory  called  Bureva.  W.  I#ong« 
2.  15.  N.  Lat.  42.  35. 

BIRZ A,  a  town  of  Poland,  in  the  province  of  Sa- 
mogitia.     £•  Long.  25.  5.  N.  Lat.  ^6*  35; 

BISA,  or  BiZA,  a  coin  of  Pegu,  which'  is  current 
there  for  half  a  ducat.  It  is  also  a  weight  used  in  that 
kingdom. 

BISACCIA,  a  small  handsome  town  of  Italy,  in 
the  Ulterior  Principato,  and  in  the  kingdom  of  Na- 
ples, with  a  bishop's  see.     £•  Long,  ij*  35*  N.  Lat. 

BIS  ACUTA,  io  middle-age  writers,  an  axe  with 
two  edges,  or  which  cots  either  way  >  or  a  missies 
weapon  pointed  at  both  ends.  Walsingham  representa 
the  securis  bisacuia  as  peculiar  to  the  Scottish  nation. 
See  Battle  Axe* 

BISBiEA,  a  feast  celebrated  by  the  Messapii  after 
the  pruning  of  their  vines,  to  obtain  of  the  gods  that 
they  might  ;^row  again  the  better.  The  word  is  form- 
ed from  /lifCs,  used  by  some  for  a  vine. 

BISCARA,  a  town  of  Africa  in  the  kingdom  of  Al- 
giers, seated  in  the  eastern  or  Levantine  government, 
in  £•  Long.  5:  50.  N.  Lat.  35.  10.  This  city  belong- 
ed to  the  province  of  Zeb  in  Numidia,  which  lies  south- 
of  the  kingdom  of  Labez ;  but  the  Algerines,  in  their 
aiumal  inroads  to  carry  off  slaves,  made  tbemfelves  ma- 
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Bliemrt,  ittrt  of  Bi8Ct^^  in  order  to  facilitate  their  entrance  in- 
Biscfty.  to  the  southern  provincee.  It  retains  still  some  remains 
of  the  ancient  city  that  gave  name  to  this  territory  \ 
and  bath  a  garrison  to  keep  the  inhabitants  in  awe,  and 
who  usually  bring  lion8,  tigers,  and  other  ^vild  beasts^ 
for  sale  to  strangers.  The  city  of  Algiers  is  never  witb- 
QUi  a  great  number  of  Biscarans,  who  are  employed 
in  the  hardest  and  lowest  offices,  as  cleansing  of  streets, 
emptying  of  vaults,  sweeping  chimneys,  &c. ;  and  when 
they  have  got  about  ^  or  1 2  crowns  by  this  drudgery, 
they  return  to  their  country,  wbere  they  are  respected 
as  worthy  men  on  account  of  their  money,  the  inhabi- 
tants of  this  province  being  almost  entirely  destitute  of 
'Coin,  and  reckoned  the  most  miserable  of  all  the  Ara- 
bian tribes.  ' 

BISCAY,  a  province  of  Spain,  bounded  on  the 
north  by  the  sea  called  the  B<^  of  Biscay ^  on  the  south 
by  Old  Castile,  on  the  west  by  Asturias  of  Santilana, 
and  on  the  east  by  the  territories  of  Alava  and  Gui* 
puscoa.  It  is  in  length  about  seventy-fonrmiles  \  but 
the  breadth  is  much  less,  and  very  unequal.  This 
country  in  general  is  mountainous  and  barren  \  but  in 
some  places  it  produces  com,  and  everywhere  a  great 
quantity  of  apples,  oranges,  and  citrons.  They  make 
cyder  with  the  apples,  which  is  their  common  drink. 
Besides  this,  they  have  wine  called  chacolino^  which  is 
pleasant,  but  will  not  keep  long,  and  therefore  is  used 
instead  of  small  beer.  Their  valleys  produce  a  little 
flax,  and  their  hills  a  great  deal  of  timber  for  tthips. 
Xhe  sea  affords  them  excellent  fish  of  all  sorts.  The 
wool  that  is  exported  here  oomes  from  Old  Castile  \  but 
their  greatest  riches  are  produced  by  their  mines  of 
iron  ;  which  metal  is  extremely  good,  and  is  transported 
to  all  parts.  They  have  likewise  artificers  that  work  in 
iron  \  and  are,  in  particular,  famous  for  working  swords 
and  kuives.  Biscay  is  the  country  of  the  ancient  Canta* 
hci^  so  imperfectly  subdued  by  Augustus,  and  so  slight- 
ly annexed  to  the  Roman  empire.  Their  mountains 
have  in  all  ages  afforded  them  temptations  and  opportu- 
nitiefl  of  withdrawing  themselves  from  every  yoke  that 
has  been  attempted  to  be  imposed  upon  them.  Tlieir 
language  is  accounted  aboriginal,  and  unmixed  with 
either  Latin,  French,  or  Spanish.  It  is  so  totally  differ- 
ent from  the  Castilian,  that  we  seldom  meet  with  any 
of  the  peasants  that  understand  one  word  of  Spanish. 
The  Biscayners  are  stout,  brave,  and  choleric  to  a  pro- 
iierb.  The  best  sailors  in  Spain  belong  to  the  ports  of 
Bjicay,  and  its  mountains  produce  a  very  valuable  race 
cdF  soldiers.  Their  privileges  are  very  extensive^  and 
they  watch  over  them  with  a  jealous  eye.  They  have. 
t^  bishops  in  the  province,  and  stylethe  king  only  Lord 
i^ Biscay,  The  men  are  well-built  and  active,  like  all 
mountaineers.  The  most  singular  thing  in  their  dress 
is  the  covering  of  their  legs:  they  wrap  a  piece  ef 
coarse  gray  or  black  woollen  cloth  round  them,  and 
fasten  it  on  with  many  turns  of  tape.  The  women  are 
bsatitlfnl,  tall,  light,  and  merry ;  their  garb  is  neat 
and  pastoral  V  their  hair  falls  in  long  plaits  down  their 
backs  \  and  a  veilor  handkerchief,  twisted  round  in  a 
coquetish  ^manner,  serves  them,  for  a  very  becoming 
lyBiid'dress.  On  Sundays  they  generally  wear  white, 
tied,  with  rose-coloured  knots.  The  population  of  Bis- 
cay in  1788  was  only  310,758,  of  whom  4100  were 
monks*  and  nuns. 
JBiUCAj,  Neui^  a  j^rmruice  of  Norik  America^  ia 
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the  audience  of  Guadalajara.  It  haa  New  Ifexieo  on 
the  north,  Culiacan  on  the  west,  ZLacatecas  on  the 
south,  and  Pannca  with  Florida  00  the  east.  It  as^l^^' 
about  300  miles  from  east  to  ^vest,  an4  360  from  north 
to  south.  In  general  it  is  well  watered,  fruitful,  mo- 
derately temperate,  ^  and  abounds  in  all  sorts  of  prov^ 
sions,  except  the  mountains  of  Topia,  which  are  bar* 
ren.  The  original  inhabitante  are  not  all  broa|^  un- 
der subjection,  they  having  four  large  towns  in  the 


rasses,  that  are  of  difficult  access ;  for  this  reason  the 
Spaniards  have  built  three  small  fortified  towns,  which 
are  well  inhabited,  for  the  defence  of  their  ailver  minei. 
The  latitude  is  from  25  to  28  degrees^ 

BISCHOFISH£IM,  a  town  of  Geimany,  in  the 
county  of  Hanau  Monxenberg,  and  now  included  in  the 
territory  of  the  free  town  of  Frankfort.  It  is  three 
miles  east  of  Hanau*     £•  Long.  o.  2.  N.  I«at.  50.  5.  - 

BISCUOFF  zxix,  a  town  of  Switzerland,  in  the 
canton, of  Thm'^ao.  It  is  governed  by  a  coiwcil,  part- 
ly Catholic  bnd  partly  Lutheran  ^  and  both  denomiiia- 
Uons  hold  divine  service  in  the  parish  chureh.  It  was 
formerly  subject  to  the  bishop  of  Constaoce.  It  is 
seated  00  the  Thnr,  at  the  place  wbere  the  Sitter  ialb 
into  this  river,  almost  half  way  between  Constance  and 
St  Gall.    £•  Long.  9.  23.  N.  Lat.  47.  33. 

BISCHOP,  or  BiSKOP,  John  bx,  an  exceUent 
artist,  bom  at  the  Hague  in  1646.  He  is  spoken  ef 
with  great  commendation  as  a  painter,  and  his  draw- 
ings from  the  great  masters  are  held  in  the  highest  esti- 
mation by  the  curious.  In  these  he  had  succeeded  so 
happily,  as  to  preserve  with  the  greatest  exactness  the 
style  of  the  painter  whose  pictures  he  copied.  But  ss 
an  engraver  he  is  most  generally  known  \  and  his  works 
are  numerous.  They  are  chiefly  etchings,  harmoniied 
with  the  graver  \  and  though  slight,  yet  free,  spirited, 
and  pleasmg.  He  gives  a  richness  to  the  colour,  and  a 
roundness  to  the  figures,  far  beyond  what  is  osnally 
done  with  the  point,  so  little  assisted  by  the  graver. 
His  figures  in  general  are  well  drawn  \  bat  in  a  man- 
nered, rather  than  a  correct,  style.  The  extremities 
indeed  are  not  always  well  marked,  or  his  beads  equally 
expressive  or  beautiful.  It  is  eaid  of  him,  that  he  owed 
his  excellence  to  his  own  genius  alone,  having  never 
studied  under  any  master  by  whose  instruction  he  might 
have  been  benefited.  He  worked  chiefly  at  Amster- 
dam, where  he  died  in  1686,  aged  40  years. 

BiscHOP,  Cornelius^  portrait  and  history  painter, 
was  born,  at  Antwerp  in  1630,  and  was  the  disciple  ef 
Ferdinand  Bol.  His  pencil,  his  tint  of  colouring,  his 
style  and  manner,  had  a  strone  resemhlance  of  his  ma- 
ster j  and  by  many  competent  judges  he  is  esteemed, 
not  inferior  to  him  in  historical  subjects  as  well  as  in 
portrait,  having  been  always  assidnous  to  study  afler 
nature.  A  painting  by  this  master,  consisting  of  a  few 
figures  by  candle  light,  was  so  much  admired  by  Lonis 
XIV.  that  he  purchased  it  at  a  high  price,  and  pk- 
ced  it  in  the  royal  collection  $  and  the  king  of  I>en- 
mark  admitted  his  works  among  those  of  the  best  ma* 
sters.  However,  notwithstanding  the  enoominms  be* 
stowed  on  this  master  by  the  Flemish  writers,  aa  in* 
partial  judge  would  perhaps  think  his  compoaittoas  but 
heavy  and  without  expression,  and  his  works  in  fBM* 
ral  not  worthy  of  all  that  commendation  which  «  hi^ 
vished  upon  them.     He  died  in  1674* 

BiscHOK,  Abeaiami  son  o£  CmaclmBischop^  was 
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clH9p  instrDcted  by  bis  father  to  design  bistoricul  sobjects  and 
n  portraits ;  but  preferred  the  painting  of  fowl,  parti- 
cularly those  of  the  domestic  kind,  to  any  other  sub- 
jects which  were  recommended  to  him.  He  designed 
every  object  after  nature,  and  usually  painted  in  a  large 
size,  such  as  ornamental  furniture  for  grand  halls ;  and 
every  species  of  fowl  was  so  exactly  like  nature  in  its 
attitude,  character,'  and  plumage,  that  his  works  were 
beheld  with  universal  approbation. 

BISCHWELLER,  a  fortress  of  France  in  tl^pdepart- 
nent  of  the  Lower  Rhine.  E.  Long.  7.  o.  N.  Lit.  48. 40. 

BISGHROMA,  in  Music^  the  same  as  our  triple 
quaver.    See  Chroma. 

BISCUTELLA,  BncKLEii-MusrrARD^  or  Bastard 
Mithridate^mustard,    See  Botant  Index. 

BISEGLIA,  a  populous  town  of  Italy,  in  the  king- 
iilom  of  Naples  and  Terra  de  Bari,  with  a  bishop^s  see, 
seated  near  the  gulf  of  Venice,  in  £•  Long,  x6.  49. 
N.  Lat  41.  18.  ^ 

BISERRULA.    See  Botakt  Index. 

BISERTA,  a  town  of  the  kingdom  of  Tnnis  in 
Africa,  seated  on  a  gulf  of  the  same  name,  in  E.  Long. 
10.  40.  N.  Lat,  37.  20.  The  gulf  is  a  very  large  one, 
and  the  Stmts  Hipponensls  of  the  ancients.  It  is  formed 
by  the  Capes  Blanco  and  Ziebeb ;  and  has  a  beautiful 
sandy  inlet  near  four  leagues  wide,  which  once  admitted 
the  largest  vessels,  but  through  the  negligence  of  the 
Turks  can  now  admit'  only  those  of  the  smallest  size, 
and  is  in  danger  in  a  short  time  of  being  totally  chok- 
ed op.  Some  remains  of  the  great  pier  of  Hippo  are  sttH 
extant ;  by  which  it  appears  to  have  run  out  into  the 
sea  so  as  to  break  the  north-east  wind,  and  make  tbis 
one  of  the  safest  and  most  beautiful  havens  in  these 
parts.  On  the  sonth,  this  gulf  bath  a  oommunication 
with  a  lake  of  the  same  name,  so  as  to  form  a  kind  of 
canal  between  it  and  the  Mediterranean  sea.  Through 
this  canal  a  constant  stream  is  obsei'ved  alternately  dis- 
charging itself  from  the  sea  to  the  lake,  and  from  the 
lake  to  the  sea,  in  the  same  manner  as  the  Atlantic  ocean 
is  observed  to  do  in  the  Mediterranean,  and  back  again } 
so  that  what  the  lake  loses  by  exhalations  is  soon  re- 
cruited by  the  sea,  which  in  hot  seasons  runs  into  it 
with  a  very  brisk  current  to  keep  up  the  equilibrinm. 
The  millets  of  this  lake  are  the  best  in  Barbary  ^  great 
quaixtities  of  their  roes,  dried  and  made  into  Botargo, 
are  sent  from  hence  into  the  Levant,  where  they  are 
accounted  a  great  dainty.  The  town  was  formerly 
very  considerable  j  and,  though  not  above  a  mile  in 
circuit,  is  said  to  have  contained  6000  houses  j  where- 
as both  it  and  the  villages  under  it  now  scarcely  contain 
that  number  of  inbabitt^nts.  It  has  still,  however, 
some  strong  castles  and  batteries  to  defend  it,  especi- 
ally- towards  the  sea.  There  are  also  two  very  capa- 
cious prisons  for  slaves,  a  large  magazine  or  ware- 
house for  merchandise,  and  two  towers  with  some 
other  works  to  defend  the  entrance  of  the  haven. 
The  city,  though  so  near  the  sea,  is  well  supplied  with 
frenh  water  from  springs  that  surround  it  on  every 
aide  towards  the  land.  It  is  likewise  well  furnished  with 
variety  of  fish  from  the  adjacent  lake.  Most  of  the  in- 
habitants of  BiseHa,  as  well  as  of  the  adjacent  couhtry 
en  both  sides  of  the  canal,  are  employed  in  the  fishing 
trade,  which  begins  about  the  end  of  October,  and 
ends  in  the  beginning  of  May  ;  for  the  rains  then 
■weetteniag  the  watefs,  make  the  fish  come  into  it  in. 


vast  quantities  during  that  season ;  hut  afllerwards  they    ^isena 
either  disappear,  or  grow  lean,  dry,  and  unfit  to  eat. 
The  people  here  are  extremely  poor^  yet  very  proud, 
ill-natured,  and  faithless  j  insomuch  that  Muley  Hasun 
Bey,  one  of  their  sovereigns,  used  to  say,  that  none  of 
his  subjects  deserved  his  resentment  so  much  as  they, 
since  neither  fear  nor  love  could  keep  them  faithful.-^ 
Biserta  hath  about  eight  villages  under  its  government ; 
a  Urge  plain  called  Matter  or  Mater;  and  the  tern* 
tory  of  Chores,  the  Clypea  or  Cwrobis  of  the  ancients. 
This  is  a  tract  of  great  extent,  and  would  be  very  fer- 
tile were  it  not  for  the  frequent  incursions  of  the  Arabs. 
The  people  are  very  poor,  live  meanly,  and  gO  worse 
clad.     Their  choicest  dainty  is  thehr  conscoo,  a  kind: 
of  cake,  made  of  floor,  eggs,   and  salt,  which   theys 
dry  and  keep  all  the  year  round.     Their  dress  is  no* 
thing  else  than  a  piece  of  coar^  cloth  wrapped  ronnd^ 
their  bodies,  and  another  round  their  heads  by  way  of 
a  turban  \  and  most  of  them  go  barefooted  and  barc« 
legged.     The  poorer  sort  have  nothing  but  a  few  skins- 
laid  on  the  floor  to  sleep  upon ;  but  the  rich  have  narro1r>' 
couches  fixed  against  the  wall,  about  five  or  six  fetft 
high,  to  which  they  mount  by  a  ladder.    They  are  very 
expert  horsemen,  as  most  in  these  coon  tries  are,  and  ritfo 
without  saddle  or  bridle;  nor  do  they  ever 'shoe  their- 
horses.    They  are  still  more  miserable  from  the  neigh- 
bourhood of  the  Arabs,  who  living  altogether  by  plan- 
der,  robberv,  and  murder,  oppress  the  poor  inhabitanti 
with  their  m^quent  inroads  and  cruel  exactions.     The 
Bisertines,  both  of  the  city  and  country,  are  the  modt  sn* 
perstitious  people  hi  Barbary,  scarcely  going  anywhere  - 
without  hanging  a  quantity  of  amulets  about  their 
own,  or,  if  they  ride,  their  horse's  neek  also.     Their 
amulets  are  only  scraps'  of  parchment  or  paper,  with 
some  strange  characters  written  upon  them,  which  they 
sew  up  in  a  piece  of  leather,  silk,  &c  and  imagide 
when  worn  about  them  to  be  a  preservative  against  all 
accidents. 

BI8ET,  CHARL£t.£MAin7XL,  a  painter  of  consider* 
able  eminence,  was  bom  at  Mechlin  in  1633  \  and  even  •** 
in  his  earl?  productions  showed  a  lively  and  ready  in- 
vention.    He  was  remarkable  for  introducing  a  multt* 
tude  of  figures  into  his  designs,  with  an  extraordinary 
variety  of  drapery  peculiar  to  every  nation.     His  gene-  ■■ 
ral  subjects  were  conversations,  balls,  concerts,  and  as- 
semblies of  gay  and  genteel  persons,  which  were  correct- 
ly designed  and  well  coloured  \  though  their  actions  and ' 
attitudes  were  sometimes  very  indelicate.    His  pictures  . 
had  a  strong  eflect  at  a  distance  \  yet  when  they  were 
mdre  nearly  inspected,  they  showed  a  neatness  of  pencS, , 
a  spirited  touch,  and  a  good  expression. 

BISHOP,  a  prelate  or  person  consecrated  for  the 
spjitnal  government  and  direction  of  a  diocese.     The 
word  comes  from  the  Saxon  bischop^  and  that  from  tb«  • 
Greek  iyitmith*  an  otverseer  or  inspector :  -which  Was  » ^ 
title  the  Athenians  gave  to  those  whom  they  sent  into 
the  provinces  subject  to  them,  to  see  whether  eveiy 
thing  was  kept  in  order ;   and  the  Romans  gave  the 
same  title  to  those  who  were  inspectors  and.  visitors  of 
the  bread  and  provision.     It  appears  from  a  letter  of 
Cicero,  that  he  himself  had  a  bisbopric  j  being  episcopus  . 
Orip  et  Cantpaniof'. 

A  bishop  differs  from  an  archbishop  in  thefiillewing 
particulars :  That  an  archbishop  with  bishops  -conse- 
crate a  bishop,  aa  a  bishop  with  priests  ordain  a  pnes^} 
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Bishop,  thftt  the  archbishop  visits  a  province  as  the  bishop  a 
diocese;  that  ibe  archbishop  convocates  a  provincial 
ftynod  as  the  bishop  a  diocesan  one ;  and  that  the  arch- 
bishop has  canonical  authority  over  all  the  bishops  of 
his  province,  as  the  bishop  over  the  priests  in  his  dio- 
cese. It  is  a  long  time  since  bishops  have  been  distin- 
guished from  mere  priests  or  presbyters  \  but  whether 
that  distinction  be  of  divine  or  human  right,  whether  it 
was  settled  in  the  apostolical  age  or  introduced  since,  is 
much  controverted.  But  whether  the  apostles  set- 
tled any  thing  of  this  kind  themselves,  or  whether  they 
left  the  spiritual  economy  in  the  hands  of  the  preshy« 
ters,  or  of  those  together  with  the  people,  it  appears 
that  in  a  little  time  the  functions  of  the  priesthood 
were  divided,  and  the  priests  distinguished  into  degrees; 
the  political  part  of  religion  being,  according  to  some, 
assigned  principally  to  bishops,  and  the  evangelical  to 
the  priests,  &c.  Or,  according  to  others,  the  functions 
of  teaching  and  preaching  were  reserved  to  the  bishop, 
and  that  of  ordination  superadded  ;  which  was  their 
jftrincipal  distinction,  and  the  mark  of  their  sovereignty 
in  their  diocese. 

By  the  ancient  discipline,  bishops  were  to  be  married 
once,  and  not  to  put  away  their  wives  on  pretence  of 
religion  ;  but  a  second  marriage  was  a  di^qualiBcation 
for  this  order.  If  they  lived  chaste,  they  were  ranked 
ma  confessors.  Some  bishops,  in  the  middle  age,  on  ac- 
count of  their  regalia  or  temporalities,  were  obliged  to 
a  military  service  called  ?tostis^  by  which  they  were  to 
lead  their  vassals  into  the  field,  and  attend  the  king  in 
bis  military  expeditions.  This  Charlemagne  excused, 
and  even  forbade :  but  the  prohibition  was  little  re- 
garded ;  since,  we  find  the  thing  often  practised  after- 
wards. 

The  election  of  bishops  was  anciently  placed  in  the 
clergy,  and  the  people  of  the  parish,  province,  or  dio- 
cese; but  after  wards,  princes  and  magistrates,  patriarchs 
and  popes,  usurped  the  power.  The  election  was  to 
be  within  three  months  after  the  vacancy  of  the  see ; 
and  the  person  to  be  chosen  out  of  the  clergy  of  that 
chuixh.  Formerly  the  bishop  claimed  a  share  in  the 
election  of  an  archbishop  :  but  this  was  set  aside  by  the 
popes. 

In  England,  during  the  Saxon  times,  all  ecclesiasti- 
cal dignities  were  conferred  by  the  king  in  parliament. 
At  length,  however, '  after  several  contests,  especially 
between  Archbishop  Anselm  and  Henry  I.  in  conse- 

?uence  of  a  grant  of  King  John,  recognized  in  Magna 
^harta,  and  established  by  stat.  25  £dw.  III.  stat.  6. 
}  3.  bishops  were  elected  by  the  chapters  of  monks  or 
canons,  some  shadow  of  which  still  remains  in  the  pre- 
sent method  of  disposing  of  bishoprics ;  but  by  stat. 
25  Henry  VIII.  cap.  20.  the  right  of  nomination  was 
restored  to  the  crown. 

Ordinarily  at  least  three  bishops  are  required  in  the 
ceremony,  of  consecrating  a  bishop ;  but  in  some  cases 
a  single  one  might  suffice.  The  English  succession  of 
Protestant  bishops  stands  on  this  last  ground.  In  Eng- 
land, the  king,  being  certified  of  the  death  of  a  bishop 
by  the  dean  and  chapter,  and  his  leave  requested  to 
elect  another,  the  conge  tPeltre  is  sent  to  them,  with  a 
letter  missive,  nominating  the  person  whom  he  would 
have  chosen.  The  election  is  to  he  within  twelve 
days  after  the  receipt  of  it,  otherwise  the  king  by  let- 
ters patent  appoints  whom  he  pleases ;  and  the  chapter. 


in  case  of  refusing  the  person  named  by  tbe  king,  ia-  ^^^ 
cars  ^  praemunire.  After  election,  and  its  being  ao-^ 
cepted  of  the  bishop,  the  king  grants  a  mandate 
under  the  great  seal  for  confinnatioo  ;  which  the 
bishop  consigns  to  his  vicar-general ;  consisting  mostly 
in  a  solemn  citation  of  such  as  have  any  objections  to 
tbe  bishop  elect,  a  declaration  of  their  contumacy  n 
not  appearing,  and  an  administration  of  the  oaths  of 
allegiance  and  suprenmcy,  of  simony,  and  canonical 
obedience.  Sentence  being  read  by  the  vicar-genetal, 
the  bishop  is  installed  in  the  province  of  Canterbury  by 
the  archdeacon ;  the  fact  is  recorded  by  a  public  no- 
tary ;  and  the  bishop  is  invested  with  fill!  powers  ts 
exercise  all  spiritual  jurisdictions,  though  be  cannot  soe 
for  his  temporalities  till  after  consecration.  Then 
follows '  the  consecration  by  the  archbishop  or  some 
other  bishop  appointed  by  lawful  commissions,  and  two 
assistant  bishops  :  the  ceremony  of  which  is  moch  the 
same  as  in  the  Romish  church,  save  that  having  pot  on 
the  episcopal  robes,  the  archbisbop  and  bishops  lay 
their  hands  on  the  new  prelate^s  head,  and  consecrate 
him  with  a  certain  form  of  words.  Tbe  process  of 
the  translation  of  a  bishop  to  another  bishopric  only 
differs  in  this,  that  there  is  no  consecration.  The  sge 
of  a  bishop  is  to  be  at  least  thirty  years;  and  by  the  an- 
cient discipline,  none  were  to  be  choeen  but  those  who 
had  passed  through  all  the  inferior  orders  ;  hot  in  sons 
cases  of  necessity  this  was  dispensed  with,  and  deacons, 
nay  laymen,  were  raised  per  saltufn  to  the  episcopal 
disnity. 

xhe  form  of  consecrating  a  bishop  is  diSerent  in  dif- 
ferent churches.  In  the  Greek  church,  the  bishop 
elect  being  by  the  assistant  bishops  presented  for  con- 
secration, and  the  instrument  of  election  pot  in  bit 
hand ;  after  several  prayers  (the  first  called  diaconicmm) 
demanding  consecration,  makes  profession  of  his  faith ; 
alter  which  he  receives  a  benediction.  He  Is  then  in- 
terrogated as  to  the  belief  of  the  Trinity ;  to  which 
he  answers  by  a  long  prof esnon  ofjaith^  and  receives  i 
second  benediction.  Lastly,  he  is  asked  what  he  thinks 
of  the  incarnation ,-  to  which  he  answers  in  a  third pro- 
fcMsion  of  faith  ;  which  is  followed  by  a  third  benedic- 
tion ;  after  which  the  consecrator  gives  him  the  pasto- 
ral staff :  then  he  is  led  op  to  the  altar  ;  where,  after 
certain  prayers,  and  three  crosses  on  his  head,  he  re- 
ceives the  pallium^  if  he  be  an  archbishop  or  patriarch ; 
he  then  receives  the  kiss  of  peace  of  his  consecrator  and 
two  assistants  ;  and  sitting  down,  reads,  prays,  and  gives 
the  communion  to  his  consecrators  and  others. 

In  the  Romish  church,  the  bishop  elect  being  pre- 
sented by  the  elder  assistant  to  the  consecrator,  takes 
the  oath  :  he  is  then  examined  as  to  his  faith :  and  af- 
ter several  prayers,  the  New  Testament  is  drawn  over 
his  head,  and  he  receives  the  chrism  or  unction  on  his 
head.  The  pastoral  staff,  ring,  and  gospel,  are  then 
given  him ;  and  after  communion,  the  mitre  is  put  on 
his  head  ;  each  ceremony  being  accompanied  with  pro- 
per prayers,  &c.  the  consecration  ends  with  Te  Dcum, 
These  last- mentioned  ceremonies  are  laid  aside  in  the 
consecration  of  English  bishops.  Nevertheless,  the  book 
of  consecration  set  forth  in  the  time  of  Edward  VI. 
and  confirmed  by  act  of  parliament,  in  which  some  of 
them  are  enjoined,  is  declared  to  he  the  standard  for 
this  purpose  by  the  thirty-sixth  article. 

The  function  of  a  bishop  in  England'  may  be  cos- 
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hap  Bidered  as  twofold,  viz.  what  belongs  to  his  order, 
I  ftnd  what  belongs  to  his  jurisdiction.  To  the  episcopal 
^^  order  belong  the  ceremonies  of  dedication,  confirma- 
tion, and  ordination  \  to  the  episcopal  jurisdiction,  by 
the  statute  law,  belong  the  licensing  of  physicians, 
chirurgeons,  and  schoolmasters,  the  uniting  small  pa^ 
rishes  (though  this  last  privilege  is  now  peculiar  to  the 
bishop  of  Norwich),  assisting  the  civil  magistrate  in  the 
execution  of  statutes  relating  to  ecclesiastical  matters, 
and  compelling  the  payment  of  tenths  and  subsidies 
doe  from  the  clergy.  By  the  common  law,  the  bishop 
is  to  certify  the  judges,  touching  legitimate  and  illegi- 
timate births  and  marriages  j  and  by  that  and  the  ec- 
clesiastical law,  he  is  to  tak.e  care  of  the  probate  of  wills 
and  granting  administrations ;  to  collate  to  benefices, 
grant  institutions  on  the  presentation  of  other  patrons, 
command  induction,  order  the  collecting  and  preser- 
ving the  profits  of  vacant  benefices  for  the  use  of  the 
successors,  defend  the  liberties  of  the  church,  and  visit 
his  diocese  once  in  three  years.  To  the  bishop  also 
belong  suspension,  deprivation,  deposition,  degradation, 
and  excommunication.  ^ 

All  bishops  of  England  are  peers  of  the  realm,  ex- 
cept the  bishop  of  Man ;  and,  as  such  sit  and  vote  in 
the  house  of  lords  ^  they  are  barons  in  a  threefold  man- 
ner, viz.  feudal,  in  regard  to  the  temporalities  annexed 
to  their  bishoprics  ^  by.  writ,  as  being  summoned  by 
writ  to  parliaments  and  lastly,  by  patent  and  creation : 
accordingly  they  have  the  precedence  of  all  other  ba- 
rons, and  vote  as  barons  and  bishops ;  and  claim  all  the 
privileges  enjoyed  by  the  temporal  lords,  excepting 
that  they  cannot  be  tried  by  their  peers,  because,  in 
cases  of  blood,  they  themselves  cannot  pass  upon  the 
trial,  for  they  are  prohibited  by  the  canons  of  the 
chnrch  (as  already  observed)  to  be  judges  of  life  and 
death.  They  have  the  title  of  Lords  and  Right  Reve^ 
rsnd fathers  in  God.  Besides  two  archbishops,  there 
are  24  bishops  in  England :  exclusive  of  the  bishop  of 
Sodor  and  Man,  who  has  no  seat  in  the  house  of  peers. 
The  bishops  of  London,  Durham,  and  Winchester, 
take  place  from  the  other  bishops,  who  are  to  rank 
after  them  according  to  their  seniority  of  consecration. 
»-There  is  now  also  a  bishop  in  our  settlement  of 
Nova  Scotia.  In  Scotland,  before  the  Presbyterian 
establishment,  there  were  two  archbishoprics  and  12 
bishoprics. 

BisHop^s  Courtf  an  ecclesiastical  court,  held  in  the 
cathedral  of  each  diocese,  the  judge  whereof  is  the  bi- 
shop^s  chancellor,  who  judges  by  the  civil  and  canon 
law ;  and  if  the  diocese  be  large,  he  has  his  commis- 
saries in  remote  parts,  who  hold  what  they  call  con^ 
sistory  courts^  for  matters  limited  to  them  by  their  com- 
mission. 

JBrsHOP  and  his  Clerks^  some  little  islands  and  rocks 
on  the  coast  of  Pembrokeshire,  near  St  David's  in  Wales, 
which  are  very  dangerous  to  mariners. 

Bishop* S'Aukland*    See  Aukland. 
.   BisBOF^s  Castle^  a  town  of  Shropshire  in  England, 
seated  near  the  river  Clun.     It  is  a  corporation,  sends 
two  members  to  parliament,   and  contained  1367  inha- 
bitants in  181 T.     W.  Long.  2.  ^^,  N.  Lat.  52.  30. 

BisHOP*s-Stoi;tfordy  a  town  of  Hertfordshire  in  Eng- 
land, seated  on  the  side  of  »  hill,  in  E.  Long.  o.  25. 
N.  Lat.  CI.  50.      It  has  several  good  inns,  but  the 
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Streets  are  not  paved.  It  has  a  large  church,  one  Fres-  Bishop** 
byterian  and  one  Quaker  meeting.  Here  was  formerly  Stor*.ford 
a  castle  called  Weymore  Castle^  wherein  A  garrison  was  II 
kept.     Population  in  181 1,  2630.- 

BISHOPING,  a  term  among  horse-dealers,  to  de- 
note the  sophistications  used  to  make  an  old  horse  ap- 
pear young,  a  bad  one  good,  &c. 

BISHOPRIC,  the  district  over  which  a  bishop's 
jurisdiction  extends,  otherwise  called  a  diocese. 

In  England  there  are  24  bishoprics  besides  that  of 
Sodor  and  Man  \  in  Ireland  1 8. 

BISI,  Bona  VENTURA,  a  celebrated  miniature  pain- 
ter, was  bom  at  Bologna,  and  was  a  disciple  of  Lucio 
Massari.  But  his  sole  delight  was  in  miniature  paint- 
ing, and  in  that  way  he  arrived  at  great  excellence. 
Instead  of  working  from  his  own  invention,  or  original 
design,  he  employed  himself  to  imitate,  in  small  size, 
the  pictures  of  Guide,  Corregio,  Titian,  and  other 
great  masters,  and  those  he  finished  with  astonishing 
grace,  neatness,  and  beauty.  A  great  number  of  the 
works  of  this  master  are  in  the  duke's. gallery  at  Mo- 
dena,  and  are  highly  valued.  ^He  died  in  1662,  his  age 
unknown. 

BISIGNANO,  a  town  of  Italy,  in  the  kingdom  of 
Naples,  and  in  the  Hither  Calabria.  It  hath  a  strong 
fort,  a  bishop's  see,  and  the  title  of  a  principality.  It 
is  seated  on  a  mountain  near  the  river  Boccona,  in 
E.  Long.'  16.  40.  N.  Lat.  39.  37. 

BISK  or  Bisque,  in  cookery,  a  rich  sort  of  broth 
or  soup,  made  of  pigeons,  chickens,  force-meat,  mut*> 
ton-gravy,  and  other  ingredients.  The  word  is 
French,  formed,  as  some  think,  from  biscocta;  because 
the  bisque,  consisting  of  a  diversity  of  ingredients,  needs 
several  repeated  coctions  to  bring  it  to  perfection. 
There  is  also  a  demi^bisqite^  made  at  a  low  expence,  in 
which  only  half  the  ingredients  are  used ;  and  a  bisque  of 
fish,  made  of  carps  minced  with  their  roes  and  lobsters. 

BISKUIT,  or  Biscuit,  a  kind  of  bread  prepared  by 
the  confectioners,  of  fine  flour,  eggs,  and  sugar,  and  rose 
or  orange  water ;  or  of  flower,  eggs,  and  sugar,  with 
aniseeds,  and  citron  peel,  baked  again  and  again  in  the 
oven,  in  tin  or  paper  moulds.  There  are  divers  sorts  of 
biskuit^  as  seed-biskuit,  fruit-biskuit,  long-biskoit, 
round-biskuit,  Naples-biskuit,  sponge-biskuit,  &c. 

Sea^BiSKUiT  is  a  sort  of  bread  much  dried  by  passing 
the  oven  twice,  to  make  it  keep  for  sea-service.  For 
K>ng  voyages  they  bake  it  four  times,  and  prepare  it  six 
months  before  the  embarkation.  It  will  keep  good  a 
whole  year. 

To  preserve  sea-biskuit  from  insects,  Mr  Hales  ad- 
vises to  make  the  fumes  of  burning  brimstone  pass 
through  the  casks  full  of  bread.  Biskuit  may  be  like- 
wise preserved  a  long  time,  by  keeping  it  in  casks  well 
calked,  and  lined  with  tin. 

The  ancients  had  their  biskuit  prepared  afler  the 
like  manner,  and  for  the  like  use,  as  the  moderns.  The 
Greeks  called  it  ti(lt  hirv^n^  9*  d,  bread  put  twice  to 
the  fire.  The  Romans  give  it  the  name  ofpanis  nati- 
tictiSy  or  capta,  Pliny  denominates  it  vetus  aut  nauti" 
cus  panis  iusus  atque  iterum  coctus.  By  which  it  ap- 
pears, that  after  the  first  baking,  they  ground  or 
pounded  it  down  again  for  a  second.  In  some  middle- 
age  writers,  it  is  called  paximas^  paximus^  and  panis 
pafrimatus.     Among  the  Romans  we  also  meet  with 
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JBiikuit    A  l^in<l  of  land-bifikuit  for  the  camp  servicei  called  buc- 

II        cellatum,  sometimes  expeditwnulis  annona^  which  was 

BitnKgT.  taked  much  j  but  to  make  it  lighter  for  carriage,  and 

less  liabFe  to  corrupt,  the  coction  was  continued  till  the 

bread  was  reduced  one-fourih  of  its  former  weight. 

151SK0P.     SeeBiscHOP. 

BISMILLAII,  a  solemn  form  used  by  the  Maho* 
metans  at  the  beginning  of  all  their  books  and  other 
writings,  signifying.  In  t/m  name  of  the  most  merciful 
God. 

BiSMiLLAH  is  also  used  among  the  Arabs  as  a  word 
of  invitation  to  eat.  An  Arab  prince  will  frequently 
sit  down  to  eat  in  the  street  before  his  own  door,  and 
call  to  all  that  pass,  even  beggars,  in  this  word^  who 
do  not  fail  to  come  and  sit  down  to  eat  with  him  ^  for 
the  Arabs  are  great  Levellers,  and  set  every  body  upon 
a  footing  with  them. 

BISMUTH,  or  Tik-glass,  a  metal  of  a  reddibh  or 
yellowish-white  colour  and  a  lamellated  texture.  See 
Chemistry  and  MineCIXlogy  Index* 

BISNAGAR,  formerly  a  very  large  and  powerful 
kingdom  of  Asia,  comprf'hending  the  kingdoms  of 
Kanara,  Messowr,  Travankor,  Madura,  Marava,  and 
T^njour.  It  was  called  Bivnagar  from  its  capital  city, 
and  took  the  name  of  Narsinga  from  one  of  its  rajahs 
or  kings.  We  know  nothing  certain  concerning  this 
kingdom  before  the  year  152O,  when  Khrisna  Kajab, 
king  of  Bisnagar,  made  war  with  Adel  Khan  king  of 
Visiapur,  from  whom  be  resolved  to  take  the  city  of 
Sachol,  situated  in  the  island  of  Salsette  near  Goa, 
which  he  said  had  belonged  to  hU  ancestors.  The 
king  of  Bisnagar*s  army  consisted  of  733,000  foot, 
35,000  horse,  586  elephants  with  towers  on  their  backs, 
each  of  which  had  four  men  in  it ;  besides  tlies&  were 
1 2,000  water-carriers,  and  the  army  was  followed  by 
20,000  common  women.  The  city,  however,  resisted 
this  formidable  army  for  three  months  ^  at  the  end  of 
tfhich«  Add  Khan  came  to  its  relief  with  an  army  of 
J  20,000  foot,  l8,003  horse,  150  elephants,  and  many 
heavy  cannon.  In  the  engagement  the  king  of  Bis- 
nagar proved  victorious,  and  almost  entirely  destroyed 
the  army  of  Adel  Khan,  taking  from  him  4000  horses, 
100  elephants,  400  cannon,  &c.  Soon  after  he  took 
the  city  by  assault  y  but  consented  to  restore  the  booty 
taken  in  the  former  battle,  provided  Adel  Khan  con- 
sented to  come  and  kiss  his  foot  as  the  sovereign  lord 
of  Kanara.  This  base  condition  was  accepted,  but 
accidentally  prevented  from  being  put  in  qxecotion. 
From  this  time  we  hear  of  nothing  remarkable  till  the 
year  1558,  when  a  Portuguese  of  the  city  of  Meliapvr 
or  St  Thomas^  on  the  coast  of  Coromandel,  persuaded 
Ramab  Rajah,  then  king  of  Bisnagar,  to  march  against 
that  place,  telling  him  the  plunder  would  be  worth 
2»ooo,ooo,  and  that  the  destruction  of  Meliapnr  would 
be  of  great  service  to  the  images  in  the  pagods  which 
were  thrown  down  by  the  Christians.  The  king  set  out 
accordingly  with  an  army  of  500,000  men  \  but  the  in- 
habitants, instead  of  preparing  for  their  defence,  sent 
him  a  present  of  4000  ducats.-  This  somewhat  ap- 
peased him  :  however,  be  would  not  enter  the  city,  but 
ordered  the  inhabitants  of  both  sexes,  with  all  their 
valuable  effects,  to  be  brought  into  bis  presence  \  which 
being  done,  he  found  that  the  value  of  their  whole  sub- 
■taace  did  not  exoeed  80,000  ducats.     On  this  he  or- 
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dered  the  informer  to  be  thrown  to  the  elepliants,  who 
tore  him  in  pieces  \  after- which  be  diaoiia^ed  the  cii*^  f 
zens,  and  restored  all  their  goods  so  ponctoally,  that  Kin|«. 
only  a  silver  spoon  happening  to  b^  missing, 'it  wu 
sought  for,  and  returned  to  the  owner*  In  1565,  the 
happy  state  of  this  kingdom  excited  the  envy  of  the 
kiugs  of  Dekan  :  who,  having  raised  an  army  of  500,000 
foot  and  50,000  horse,  defeated  and  killed  the  kiog  ef 
Bisna^gar,  though  at  the  bead  of  an  army  almost  twice 
numerous,  and  took  the  royal  city  itself.  They  are 
to  have  spent  five  months  in  plundering  it,  although 
the  inhabitants  had  before  carried  off  1 550  elephants 
loaded  with  money  and  jewels  to  the  amount  of  upwards 
of  100,000,000  of  goldi  besides  the  royal  chair  for 
state  days,  whose  price  could  not  be  estimated.  Tbc 
victors,  however,  found  a  /diamond  of  the  size  of  an 
ordinary  egg,  besides  another  of  a  size  somewhat  in- 
ferior, and  several  other  jewels  of  immense  value.  Af« 
terwards,  however,  they  were. forced  to  abaodon  the 
kingdom,  as  being  too  large  for  them  to  keep  in  tfadr 
hands.  From  this  time  the  kingdom  of  Bisnagar  re- 
mained pretty  much  unmolested  till  aboot  the  year  1627, 
when  it  was  subdued  by  Aurengzebe,  second  son  ts 
Shah  Jehan,  and  hath  ever  since  n- mained  sobjcct  to 
the  Great  Mogul.  In  some  places  of  this  kingdom,  it 
b  Sfiid,  the  roads  have  great  forests  of  bamboos  on  each 
side,  which  are  so  thick  that  it  is  impossible  for  a  man 
to.  pass.  These  forests  are  full  of  monkeys  ;  and  what 
is  singular,  those  on  the  one  side  seem  to  be  enemies  ts 
those  on  the  other  \  for  if  a  basket  of  rice  is  set  down 
on  the  road  with  a  parcel  of  small  sticks  about  it,  the 
monkeys  on  each  side  will  come  out  and  fall  a-fightisg 
with  the  sticks  till  one  of  the  parties  retreats.  This, 
it  is  said,  is  often  done  by  travellers  for  diversion* 
They  catch  the  wild  elephants  here  in  pitfalls,  and  then 
tame  them  by  means  of  others  already  tamed.  Tlis 
town  of  Bisnagar  is  now  in  roins*  It  is  situated  in 
£.  Long.  78.  o.  N.  Lat.  15.  14, 

BISNOW,  or  BiscHNOU,  a  sect  of  the  Banians  in 
the  East  Indies  \  they  call  their  god  Raro*ram,  and 
give  him  a  wife :  They  adorn  his  image  with  golden 
chains,  necklaces  of  pearls,  and  all  sorts  of  precioos 
stones.  They  sing  hymns  ;n  honour  of  their  god,  mix- 
ing their  devotion  with  dances  and  the  sound  of  dnims, 
flagelets,  brazen  basons,  and  other  instrnments.  This 
sect  lives  wholly  upon  herbs  and  pulse,  butter  and  milk. 
In  this  sect,  the  wives  do  not  bum  themselves  after 
their  husband^  death,  as  is  practised  by  those  of  the 
saniaratk  sect  j  but  content  themselves  with  a  perpetoai 
widowhood. 

BISOMtJM,  or  Disomum,  in  Roman  antiquity, 
a  tomb  for  two  dead  bodies,  or  the  ashes  of  two.  The 
Ancients  frequently  buried  two,  three,  or  four  bodies 
in  the  same  sepulchre,  disposed  aside  of  each  others 
for  it  was  held  an  impiety  to  lay  one  a-top  of  another. 
Hence  the  sepulchres  of  the  primitive  Christians  had 
the  words  tisomi^  irhmni^  quadrisomi^  &c.  inscribed 
on  them,  to  indicate  the  number  of  bodies  deposited  in 
them. 

BISON,  in  Zoology^  the  trivial  name  of  a  species  sf 
bos.    See  Bos,  Mammalia  Index. 

BISQUIT,  or  Biskuit.    See  Biskuit. 

BISSAGOS,  a  cluster  of  islands  on  tibe  coast  of 
NegFoland  in  Africa,  situated  between  the  mouth  of 
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(he  riven*  GamHIa  and  Rio  Grande.  Their  nameR  are 
Bi/iiwif  Cassualxic^  La  Gallrnct\  Cas&e^ut^  Calacha^  and 
Orangttand^  with  some  other  small  islands:  but  the  on- 
ly one  which  merits  a  particular  description  is  that  of 
Bulam.  Each  of  these  island:}  is  governed  by  a  king 
of  its  own  ;  and  as  all  those  petty  monarcht  are  qaite 
independent,  they  frequently  make  war  with  each  0- 
ther,  yet  they  ahvays  unite  against  the  inhabitants  of 
Bifara,  who  aje  their  common  enemies.  They  have 
canoes  that  carry  from  25  to  40  men  with  their  pro- 
visions and  arms,  which  are  sabres  and  hows  and  ar« 
rows.  The  inhabitants  are  negroes;  who  are  (all,  strong, 
and  healthy,  though  they  live  only  on  fish,  nuts,  and 
palm-oil  \  choo'^ing  rather  to  sell  the  rice,  millet,  and 
other  grain  produced  in  their  country,  to  the  Europeans, 
than  not  to  gratify  their  passion  for  trinkets  and  orna- 
ments. In  general  they  are  idolaters  \  cruel  and  savage 
in  their  disposition,  and  when  they  happen  to  quarrel, 
and  are  disappointed  of  their  revenge,  they  frequently 
drown  or  stab  themselves.  An  attempt  was  made  in 
J  79  2  to  plant  a  colony  qii  Bulama,  one  of  these  islands, 
but  it  entirely  failed. 

BISSAO,  an  island  on  the  coast  of  Africa,  a  few 
leagues  to  the  south-east  of  the  river  Gambia,  and  se- 
parated from  the  continent  only  by  the  channel  of  the 
river  Geves.  In  this  island  the  French  have  a  factory, 
and  there  is  also  a  fort  belonging  to  the  Portuguese, 
at  both  of  which  a  great  trade  is  carried  on.  The 
island  is  about  35  or  40  miles  in  circumference,  ha- 
ving an  agreeable  prospect  to  the  sea,  from  which  it 
rises  by  a  gentle  ascent  on  every  side  to  an  eminence 
in  the  centre  of  the  island.  There  are  however  a  great 
many  hills  inferior  in  height  to  that  in  the  middle,  and 


nor  has  commerce  introduced  the  smallest  change  In  Bis-tim 
their  manners,  but  their  ideas  of  religion  are  exceed-  || 
iagly  confused.  Their  chief  idol  Is  a  little  image  call- P'***"l***"'j 
ed  China^  of  which  the  worshippers  give  very  absurd 
accounts  ^  but,  besides  this,  every  man  invents  a  god  for 
himself:  trees  are  held  sacred  ^  and  if  not  adored  as 
gods,  are  worshipped  as  the  residence  of  |pme  divinity. 
The  government  is  de«potic,  the  will  of  the  emperor 
being  a  law  to  his  people.  Of  this  we  have  an  in- 
stance in  Bissao,  not  to  be  matched  in  any  other  coun- 
try whatever.  This  is  no  other  than  a  nresent  which 
one  subject  may  make  of  the  house  and  estate  of  his 
neighbour  to  the  emperor  \  and  as  it  is  most  commonly 
bis  majesty^s  pleasure  to  accept  of  such  presents,  the 
proprietor  dares  not  resist,  but  Immediately  sets  about 
building  another  house,  though  even  this  be  cannot  do 
without  the  prince's  leave  \  and  if  this  should  not  be 
readily  granted,  be  must  live  with  his  family  in  the 
open  air  till  jiermission  to  build  a  new  house  can  be  ob- 
tained. 

BISSAT,  Peter,  professor  of  canon  law  in  the 
nniverfiity  of  Bononia,  in  Italy,  was  descended  from  the 
earls  of  Fife  in  Scotland,  and  born  in  that  county  in 
the  reign  of  James  V.  He  was  educated  at  St  An- , 
drews:  from  thence  he  removed  to  Paris;  and,*  having 
spent  some  time  in  that  university,  proceeded  to  Bono- 
nia, where  he  commenced  doctor  of  laws,  afid  was 
afterwards  appointed  professor  of  canon  law.  He  con- 
tinued in  that  honourable  employment  several  years 
with  great  reputation,  and  died  in  the  year  1568.  He 
is  said  to  have  been  not  only  a  learned  civilian,  but  an 
excellent  poet,  orator,  and  philosopher.  Patricii  Bis- 
aatti  opera  omnia^    viz.  poetnata,   orationes^   lectiones 


separated  by  beautiful  and  fertile   valleys  divided  by    feriales^  Sfc,  Lib.  de  irregularitatey  Sfc.  were  published 
little  rivulets,  which  at  the  same  time  augment  the  rich-     at  Venice  in  1565,  4to. 


ness  and  elegance  of  the  scene.  So  rich  is  the  soil  of 
Bissao,  that  wheat  and  maize  spring  up  to  the  size  of 
Indian  corn,  or  rather  resemblfe  a  field  covered  over 
with  reeds  or  bamboos.  The  cattle  also  are  of  an  ex- 
traordinary size,  and  seem  to  keep  pace  with  the  ex- 
travagant growth  of  the  corn.  Milk  and  wine  are  in 
the  greatest  abundance ;  but  the  island  affords  neither 
bogs  nor  horses.  The  former  are  forbid  by  tbe  natives 
to  be  imported  ;  and  something  ii>  the  soil  or  climate 
renders  it  unfit  for  the  increase  of  the  latter,  which 
never  thrive  here.  The  dress  of  the  men  of  all  ranks 
in  Bissao  is  only  a  skin- fixed  to  the  girdle  before  and 
behind.  The  dress  of  the  married  women  consists  of 
a  cotton  petticoat)  but  virgins  go  entirely  naked, 
wearing  only  bracelets  of  different  kinds  on  their  arms 
and  legs.  If  they  are  of  high  quality,  their  bodies  are 
marked  o»  painted  with  a  variety  of  hideous  forms  of 
snakes  and  other  figures,  which,  as  their  colour  is  jet- 
black,  gives  their  skins  somewhat  the  appearance  of 
flowered  satin.  Even  the  princess  royal  herself,  the 
eldest  daughter  of  the  emperor,  is  only  distinguished 
from  other  women  by  the  elegance  of  those  paintings 
and  the  richness  of  her  bracelets.  One  very  extraor- 
dinary ornament  ns^d  in  this  country  is  a  large  iron 
rine  with  a  flat  round  surface  on  the  outside  instead 
of  a  stone,  upon  which  the  ring  changes  with  a  bit  of 
iron,  in  such  a  manner  as  to  converse  with^tbe  greatest 
facility  by  means  of  the  different  sounds  produced  \ 
but  this  kind  of  language  is  used  only  among  tbe  po- 
lite and  the  great.      All  the  Bissaons  are   idolaters. 


BISSENPOUR,  a  small  district  of  the  kingdom  of 
Bengal  in  the  East  Indies,  which  has  all  along  pre- 
served its  independence.  It  has  been  governed  time 
immemorial  by  a  Bramin  family  of  tbe  tribe  of  Rajah- 
put.  Here  the  purity  and  equity  of.  the  ancient  po- 
litical system  of  the  Indians  are  found  unadulterated. 
This  singular  government,  the  finest  and  most  striking 
monument  in  the  world,  has  till  now  been  beheld  with 
too  much  indifference.  We  have  no  remains  of  ancient 
nations  but  brass  and  marble,  which  speak  only  to 
imagiiiation  and  conjecture,  those  uncertain  interpre- 
ters of  manners  and  customs  that  no  longer  exist.  AVere 
a  philosopher  transported  to  Bissenpour,  he  would  im- 
mediately be  a  witness  of  the  life  led  by  the  first  inha- 
bitants of  India  many  thousand  years  ago :  he  would 
converse  with  them  \  he  would  trace  the  progress  of 
this  nation,  celebrated  as  it  were  from  its  very  infan- 
cy \  he  would  see  the  rise  of  a  government  which,  be- 
ing founded  in  happy  prejudices,  in  a  simplicity  and 
purity  of  manners.  In  the  mild  temper  of  the  people, 
and  the  integrity  of  the  chieftains,  has  survived  those 
innumerable  systems  of  legislation,  which  have  made 
only  a  transitory  appearance  on  the  stage  of  the  world 
with  the  "generations  they  were  designed  to  torment. 
More  solid  and  durable  thanrlbo&e  political  structures, 
which,  raised  by  imposture  and  enthusiasm,  are  the 
scourges  of  human  kind,  and  are  doomed  to  perish  with 
the  foolish  opinions  that  gave  them  birth,  the  govern- 
ment of  Bissenpour,  the  offspring  of  a  just  attention  to 
order  and  the  laws  of  nature,  has  been  established  and 
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Bissonpour  maintained  upon  unchangeaiile  principles,  and  has  un- 
n         dergone  no  more  alteration  than  those  principles  them- 
BiMourv    jj^lves.     The  singular  situation  of  this  country  h^spre- 
'  served  to  the  inhabitants  their  primitive  happiness  and 
the  gentleness  of  their  character,   by    securing   them 
from  the  danger  of  being  conquered,  or  of  imbruing 
their  hands  in  the  blood  of  their  fellow-creatures.    Na- 
ture has  surrounded  them  with  water  *y  and  they  need 
only  open  the. sluices  of  their  ri?er   to   overflow    the 
whole  country.     The  armies  sent  to  subdue  them  have 
so  frequently  been  drowned,  that  the  plan  of  enslaving 
them  has  becH  laid  aside  ^  and  the  projectors  of  it  have 
thought  proper  to  content  themselves  with  an  appear- 
ance of  submission. 

Liberty  and  property  are  sacred  in  Bissenpour.  Rub- 
bery, either  public  jor  private,  is  never  heard  of.  As 
soon  as  any  stranger  enters  the  territory,  he  comes  un- 
der the  protection  of  the  laws,  which  provide  for  his 
security.  He  is  furnished  with  guides  at  free  cost,  who 
conduct  him  from  place  to  place,  and  are  answerable 
for  his  person  and  effects.  When  he  changes  his  con- 
ductors, the  new  ones  deliver  to  those  they  relieve  an 
attestation  of  their  conduct,  which  is  registered  and  af- 
terwards sent  to  the  rajah.  All  the  time  he  remains  in 
the  country,  he  is  maintained  and  conveyed  with  his 
merchandise  at  the  expence  of  the  state,  unless  he  de- 
sires leave  to  stay  longer  than  three  days  in  the  same 
place.  In  that  case,  he  is  obliged  to  defray  his  own 
expences  ^  unless  he  is  detained  by  any  disorder,  or  o- 
ther  unavoidable  accident.  This  beneficence  to  stran- 
gers is  the  consequence  of  the  warmth  with  which  the 
citizens  enter  into  each  others  interests.  They  are  so 
far  from  being  guilty  of  an  injury  to  each  other,  that 
whoever  finds  a  purse,  or  other  thing  of  value,  hangs 
it  upon  the  first  tree  he  meets  with,  and  informs  the 
nearest  guard,  who  give  notice  of  it  to  the  public  by 
beat  of  drum.  These  maxims  of  probity  are  so  gene- 
rally received,  that  they  direct  even  the  operations  of 
government.  Out  of  about  350,0001.  on  an  average  it 
annually  receives,  without  injury  to  agriculture  or  trade, 
what  is  not  wanted  to  supply  the  unavoidable  expences 
of  the  state  is  laid  out  in  improvements.  The  rajah  is 
enabled  to  engage  in  these  humane  employments,  as  he 
pays  the  Moguls  only  what  tribute  and  at  what  timea 
be  thinks  proper^ 

BISSEXTILE,  in  Chronology,  a  year  consisting  of 
366  days,  being  the  same  with  our  leap-year.  See 
Chronology. 

BISTl,  in  commerce,  a  small  coin  of  Persia  :  Spme 
say  that  it  is  among  the  current  silver  coins  of  Persia, 
and  worth  only  a  little  above  three  farthings  of  our 
money  ^  others  speak  of  it  again  as  a  money  of  ac- 
count. 

BISTONIS,  in  Ancient  Geogrop/ty,  a  lake  of  Thrace 
near  Abdera,  on  which  dwelt  the  Bistones :  hence 
Bistom'us  Tyrannus  is  by  Lucan  used  to  denote  Dio- 
medes  king  of  Thrace,  who  fed  his  horses  with  ha- 
mnn  flesh  \  and  Bistontus  turho^  a  wind  blowing  from 
Thrace. 

BISTORT,  or  Knotgrass.  See  Poltgonum, 
Botany  Index. 

BISTOURY,  in  Surgery,  an  instrument  for  making 
ificisions,  of  which  there  are  different  kinds  \  some  be- 
if)g  of  the  form  of  a  lancet,  others  straight  and  fixed 


in  the  handle  like  a  knife,  and  others  crooked  with  the  ^^^^ 
sharp  edge  on  the  inside.  | 

BISTRE,  among  painters,  signifies  the  burnt  oil  ex*     Kl 
tracted  from  the  soot  of  wood. 

It  is  of  a  brown  transparent  colour,  having  mnch  the 
same  effect  in  water-painting,  where  alone  it  is  nsed,  as 
brown  pink  in  oil.  Though  this  colour  is  extremely 
serviceable  in  water-colours,  and  much  valued  by  those 
who  know  and  can  procure  it  \  yet  it  is  not  in  genend 
use  here,  perhaps  on  account  of  its  not  being  easily  pro- 
cured  of  a  perfect  kind  \  hardly  any  of  it  being  good, 
but  what  is  imported  firoro  France.  Perhaps  the  prin- 
cipal reason  for  this  is,  that  dry  beechwood  affords  the 
best  soot  for  making  it :  and  it  is  not  easy  to  procure 
such  here  without  mixture  of  the  soot  of  green  wood,  or 
other  combustibles  that  deprave  it  for  this  purpose :  or 
it  is  possible  that  they  who  have  pretended  to  prepare  it, 
have  been  ignorant  of  the  proper  means  \  there  not  be- 
ing any  receipt  or  directions  in  books  that  treat  of  these 
matters,  from  whence  they  could  learn  the  proper  pro- 
cess. 

Bistre  may,  however,  be  prepared  with  great  ease  in 
the  following  manner.*— Take  any  quantity  of  soot,  of 
dry  wood^  but  let  it  he  of  beech  wherever  that  can  be 
procured.  Put  it  into  water  in  the  proportion  of  two 
pounds  to  a  gallon  y  and  boil  them  half  an  hour  :  then 
after  the  fluid  has  stood  some  little  time  to  settle,  bat 
while  yet  hot,  pour  off*  the  clearer  part  from  the  earthy 
sediment  at  the  bottom  y  and  if  on  standing  longer  it 
forms  another  earthy  sediment,  repeat  the  same  meUiod, 
but  this  should  be  done  only  while  the  fluid  remains 
hot :  then  evaporate  the  fluid  to  dryness  :  and  what  r&> 
mains  will  be  good  bistre,  if  the  soot  was  of  a  proper 
kind.— The  goodness  of  bistre  may  be  perceived  by  its 
warm  deep  brown  colour,  and  transparency  when  moist- 
ened with  water. 

BISTRICZ,  a  handsome  strong  town  ofTransilva- 
nia,  seated  on  a  river  of  the  same  name,  in  £•  Long. 
25.  3.  N.  Lat.  47.  33. 

BIT,  or  BiTT,  au  essential  part  of  a  bridle.  Its 
kinds  are  various.  1.  The  musrol,  snaffle,  or  water- 
ing-bit. 2.  The  canon-mouth,  jointed  in  the  middle. 
3.  The  canon  with  a  fast  mouth,  all  of  a  piece,  only 
kneed  in  the  middle,  to  form  a  liberty  or  space  for  tbe 
tongue  \  fit  for  horses  too  sensible  or  ticklish,  and  li- 
able to  be  continually  bearing  on  the  hand.  4.  Tbe 
canon-mouth,  with  the  liberty  in  form  of  a  pigeon^s 
neck  \  proper  where  a  horse  has  too  large  a  tongue. 
5*  The  canon  with  a  port-mouth,  and  an  upset  or 
mounting  liberty  j  where  a  horse  has  a  good  mouth, 
but  large  tongue.  6.  The  scatch- month,  with  an  up- 
set; ruder  but  more  secure  than  a  canon-month. 
7.  The  canon-mouth  with  a  liberty  \  proper  for  a 
horse  with  a  large  tongue  and  round  bars.  8.  The 
masticadour,  or  slavering  bit,  &c.  The  several  parts 
of  a  snaflSe,  or  curb-bit,  are  tbe  mouth-piece,  the  cheeks 
and  eyes,  guard  of  the  cheek,  head  of  tbe  cheeks,  tbe 
port,  the  welts,  the  cam  panel  or  curb  and  book,  the 
bosses,  the  bolsters  and  rabbets,  the  water-chains,  the 
side-bolts  and  rings,  kirblea  of  the  bit  or  curb,  trench, 
top-rol,  flap  and  jieve.  The  importation  of  bits  for 
bridles  is  now  prohibited. 

Bits,  or  Bitts,  xu  Ship-BuHding,  the  name  of  two 
gceat  timbers,  usually  placed  abaft  the  manger^  in  the 

ship's- 
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thip^s  loof,  through  tvhich  the  cross-piece  goes :  The 
use  of  it  is  to  belay  the  cable  thereto  while  the  sliip  is 
at  anchor. 

Bit  is  also  used  in  commerce  for  a  piece  of  coin  cur- 
rent in  Jamaica,  and  valued  at  *j^d, 

BITBURGH,  a  town  of  the  Netherlands,  In  the 
duchy  of  Luxemburg.    £.  Long.  6.  43.  N.  Lat.  5a  o. 

BITCFI,  the  female  of  the  dog  kind.     See  Cakis. 

BITCHE,  a  town  of  Loriain,  now  in  the  depart- 
ment of  the  Moselle,  seated  at  the  foot  of  the  moun- 
tains near  the  river  Swolbe.     £.  Long.  7.  44.  N.  Lat. 

49-  5- 

BITETO,  a  town  of  Italy,  in  the  kingdom  of  Na- 
ples, and  in  the  Terra  di  Bari.  E.  Long.  16.  s^» 
N.  Lat.  41.  8. 

BITHYNIA,  an  ancient  kingdom  of  Asia,  for- 
merly known  by  the  names  of  Mysia^  Mygdonia^  Ba- 
bfyicioj  Mariandynta^  and  Bithyjiia.  It  was  bounded 
on  the  west  by  the  Bosphorus  Thracius  and  part  of  the 
Propontis,  on  the  south  by  the  river  Rhyndacus  and 
Mount  Olympus,  on  the  north  by  the  Euxine  sea,  and 
on  the  east  by  the  river  Parthenius.  The  chief  cities 
were  Myrlea,  Nicomedia^  Ckahedon^  Heraclea^  and 
Prusa,^^As  to  its  history,  we  find  nothing  of  moment 
recorded  ;  except  the  infamous  conduct  of  Prusias,  one 
of  its  kings,  in  delivering  up  to  the  Romans  Hannibal, 
the  great  Carthaginian  general,  who  fled  to  him  for  pro- 
tection. His  great  grnndson  Nicomedes  IV.  bequeathed 
the  kingdom  to  the  Romans.  From  them  it  was  taken 
by  the  Turks,  to  whom  it  still  remains  subject,  but  has 
no  modern  name. 

BITONTO,  an  episcopal  town  in  Italy,  in  the 
kingdom  of  Naples  and  Terra  di  Bari.  It  is  seated  in 
a  plain,  eight  miles  south  of  the  gulf  of  Venice,  in 
E.  Lon^.  16.  52.  N.  Lat.  41.  13. 

BITTACLE.     See  Binacle. 

BITTER,  an  epithet  given  to  all  bodies  of  an  oppo- 
site taste  to  sweetness.  For  the  medical  virtues  of  bit- 
ters, see  Materia  Medica. 

Bitter,  a  sea  term,  signifying  any  turn  of  the  cable 
about  the  bits,  so  as  that  the  cable  may  be  let  out  by 
little  and  little.  And  when  the  ship  is  stopped  by  a 
cable,  she  is  said  to  be  brought  up  by  a  bitter.  Also 
that  end  of  the  cable  which  is  wound  about  the  bits  Is 
called  the  bitter  end  of  the  cable. 

Bitter  Apple,  See  Colocynthis,  Botany  Iiu 
dex. 

BiTTER'Salt.     See  EpsoM-Salt. 

Bitter- Sweet,    See  Solakum,  Botany  Index. 

BITTERN.     See  Ardea,  Ornithology  Index, 

Bittern  in  the  salt  works,  the  brine  remaining  after 
the  salt  is  concreted  :  this  they  ladle  off,  that  the  salt 
may  be  taken  out  of  the  pan,  and  afterwards  pnt  in 
again  ;  when,  being  farther  boiled,  it  yields  more  salt. 
Sec  Salt. 

BITUMENS,  in  Natural  History ^  are  oily  matters, 
of  a  strong  smell,  and  of  different  consistencies,  which 
are  found  in  many  places  within  the  earth.  See  Che- 
mistry and  Mineralogy. 

BITUMEN  Judaicum.  See  Asphaltum,  Mine- 
ralogy Index, 

BITUREX,  Biturtges,  or  Biturtca^  afterwards 
corrupted  to  Bourges  ;  the  name  of  Avaricum^  froin  the 
cmtom  of  the  lower  age  of  calling  towns  from  the  names 
of  the  people.    See  Avaricum. 
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BITURIGES  (Caesar)  J  Biturtges  CM  (Strabo,  Biturigci 
Pliny,  Ptolemy)  j  a  people  in  that  part  of  Gallia  Cel-         H 
tica  afterwards  assigned  to  Aqoitania.      Now  called     "**c*^' 
Berry, 

Biturtges  Vibisci  (Ptolemy),  a  people  of  Aquitain. 

BIVALVES,  a  term  sometimes  used  for  such  shells 
as  consist  of  two  pieces. — It  is  also  an  appellation  given 
by  botanists  to  such  pods  or  capsules  as  consist  of  two 
valves  enclosinp  the  seeds, 

B I  VENTER,  in  Anatomy^  called  also  digastric^  or 
two-bellied^  a  muscle  of  the  lower  jaw.  See  ANATOMY, 
Table  of  the  Muscles, 

BlUMBRES,  in  Geography y  an  appellation  given  to 
the  inhabitants  of  the  torrid  zone,  by  reason,  at  two>dif- 
ferent  seasons  of  the'year,  their  shadows  are  projected 
two  different  ways.  The  biumbres  are  the  same  with 
those  otherwise  denominated  amphiscii, 

BIXA,  the  Roucou  or  Amotto  Tree,  See  Botany 
Index, 

BIZARRE,  denoting  capricious^  &c.  a  term  used 
amopg  florists  for  a  particular  kind  of  carnation,  which 
has  its  flowers  striped  or  variegated  with  three  or  four 
colours. 

BIZARRO,  in  the  Italian  music,  denotes  a  fanci- 
ful kind  of  composition,  sometimes  fast,  slow,  soft, 
strong,  &c.  according  to  the  fancy  of  the  compo- 
ser. 

BIZOCHI,  or  BisocHi,  in  Church  History^  certain 
heretical  monks,  said  to  have  assumed  the  religious  ha- 
bit contrary  to  the  canons,  rejected  the  sacraments,  and 
maintained  other  errors. 

BLACK,  Dr  Joseph,  distinguished  for  his  disco- 
veries in  chemistry,  was  born  in  France,  on  the  banks 
of  the  Garonne  in  the  year  1728.  His  father  was  a 
native  of  Belfast,  but  descended  from  a  Scotch  family 
who  had  been  some  time  settled  there.  Mr  Black, 
the  father,  was  engaged  in  the  wine  trade  \  and  for  the 
purpose  of  carrying  it  ou,  he  resided  chiefly  at  Bour- 
deaux. 

He  is  represented  as  a  man  of  extensive  information, 
of  candid  and  liberal  sentiments,  and.  of  amiable  man- 
ners \  but  particularly  distinguished  by  the  strength  of 
his  attachments  and  the  warmth  of  his  heart.  Tliese 
amiable  and  estimable  qualities  in  the  character  of  Mr 
Black,  attracted  the  attention,,  and  procured  the  friend- 
ship and  intimacy  of  the  discerning  and  benevolent  Mon- 
tesquieu, who  was  one  of  the  presidents  of  the  court  of 
justice  in  the  province  while  Mr  Black  resided  at  Bour- 
deaux.  Letters  and  fragments  of  correspondence  be- 
tween the  president  and  Mr  Black  are  still  preserved  ia 
the  family,  as  precious  relics  and  memorials  of  the  in- 
tercourse, honourable  to  both,  which  subsisted  between 
that  great  man  and  their  ancestor. 

Some  time  before  Mr  Black  retired  from  business, 
he  sent  his  son  Joseph,  then  in  his  twelfth  year,  to 
Belfast,  on  account  of  his  education.  And  having 
completed  the  usual  course  of  instruction  in  a  grammar 
school,  he  was  sent  to  the  university  of  Glasgow  in  the 
year  1746.  During  the  time  which  he^  studied  at  that 
seminary,  his  attention  seems  to  have  been  chiefly  di- 
rected to  physical  science  \  and  he  became  a  favourite 
pupil  of  Dr  Dick,  then  professor  of  natural  philosophy. 
V^hen  Dr  Black  had  finished  the  ordinary  course  of  ge- 
neral study  at  th'e  university,  he  made  choice  of  the 
profession  of  medicine  5  and  he  directed  his  views  to 
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B!ack.    those  pursuits  and  studies  which  were  necessary  to  qua- 
lify bim  for  that  professidn. 

It  was  about  this  time  that  Dr  Cullen  had  been  ap- 
pointed to  the  lecturesbipnf  chemistry  in  the  university 
of  Glasgow.  Hitherto  this  science  had  been  only 
treated  as  a  curious  and  in  some  respect  a  useful  art. 
This  great  man,  conscious  of  his  own  strength,  and 
taking  a  wide  and  comprehensive  view,  saw  the  unoc- 
cupied field  of  philosophical  chemistry  open  before  him. 
He  was  satisfied  that  it  was  susceptible  of  great  im- 
provement by  means  of  liberal  inquiry  and  rational  in- 
vestigation. He  was  therefore  determined  to  enter  the 
unbeaten  path,  and  to  lead  his  followers  to  those  unex- 
plored regions  which  are  included  in  the  wide  ranges 
of  this  comprehensive  and  attractive  science.  It  was 
at  this  time  that  I>r  Black  became  the  pupil  of  Dr 
Cullen  ;  and  it  was  perhaps  to  this  fortunate  coinci- 
dence that  Dr  Black  was  indebted  for  the  foundation 
of  his  future  reputation  as  a  philosopher  and  a  chemist. 
The  liberal  aiid  extensive  views  of  Cullen  happily  ac- 
corded with  tbe  enlarged  habits  of  thought  which  the 
young  philosopher  had  previously  acquired.  Dr  Cul- 
len took  a  deep  interest  in  the  progress  of  his  students. 
He  delighted  in  encouraging  and  aiding  their  efforts  ; 
and  therefore  perceiving  the  bias  of  Black^s  pursuits, 
soon  attached  him  to  himself.  And  by  the^  intercourse 
and  intimacv  which  followed  he  was  led  into  the  same 
train  of  thought,  and  conducted  into  the  same  course 
of  studies.  He  was  received  into  a  closer  connexion, 
and  became  a  valuable  assistant  in  all  Dr  Cullen's  che- 
mical operations.  The  experiments  of  Black  were  fre- 
quently adduced  to  prove  facts  which  were  stated  in 
the  lecture,  and  they  were  considered  as  good  autho- 
rity. Thus  commenced  a  mutual  confidence  and 
friendship  which  was  highly  honourable  to  both,  and 
was  never  afterwards  mentioned  by  Dr  Black  but  with 
gratitude  and  respect. 

In  the  year  1751  Dr  Black  went  to  Edinburgh  to 
complete  the  course  of  liis  medical  studies.  There *he 
resided  in  the  house  of  his  cousin-german,  Mr.Russel, 
professor  of  natural  philosophy  in  that  university,  a 
gentleman  of  enlarged  views  and  liberal  sentiments, 
whose  conversation  and  studies  must  have  been  both 
agreeable  and  profitable  to  his  young  friend. 

At  this  time  the  mode  of  action  of  lithontriptic  me- 
dicines, but  particularly  lime-water,  in  alleviating  the 
pains  of  stone  and  gravel,  divided  the  opinions  of  pro- 
fessors and  practitioners.  This  subject  became  extreme- 
ly interesting  both  to  the  physician. and  chemist.  And 
as  it  is  usual  for  the  students  to  enter  warmly  into  those 
discussions  which  give  rise  to  much  difference  of  opi'!* 
nion  among  the  teachers,  this  subject,  quite  suited  to 
his  taste,  particularly  attracted  and  interested  tbe  at- 
tention of  Mr  Black,  who  was  then  one  of  Dr  Cullen^s 
most  zealous  and  intelligent  pupils.  It  appears  from 
some  of  his  memorandums,  that  he  at  first  held  the  opi- 
nion that  the  causticity  of  alkalies  is  owing  to  the  ig- 
neous matter  which  they  derive  from,  quicklime.  But 
having  prosecuted  his  experiments  on  magnesia,  this 
grand  secret  of  nature  was  laid  open  to  his  view.  This 
led  him  to  conclude,  that  the  acrimony  of  these  sub- 
stances was  not  owing  to  their  combination  with  igne- 
ous particles  )  that  it  was  their  peculiar  property  ;  and 
that  they  lost  this  property  and  became  mild,  by  com- 
biniuj;  with  a  certain  portion  of  air|  to  «rhicli  he  gave 


the  namei  0^ fixed  air  ;  because  it  was  fixed  or  became    «. 
solid  in  the  su(istances  in  tbe  composition  of  which  it 
entered. 

This  grand  discovery,  which  forma  one  of  the  most 
important  eras  of  chemical  science,  was  the  sobject  of 
his  inaugural  di.^sertation,  published  at  the  time  thai  be 
was  admitted  to  his  medical  degree  in  tbe  university  of 
Edinburgh.  He  had  not  availed  himself  of  the  time 
be  had  studied  at  Glasgow,  but  took  the  whole  coarse 
prescribed  by  the  rules  of  the  university.  This  delay, 
it  has  be^  supposed,  may  have  been  owing  to  the  in- 
vestigation of  tbe  subject  in  which  he  bad  engaged  not 
having  been  conipleted,  which  determined  bim  to  pro* 
ceed  with  caution,  till  be  had  established  his  docLrioe 
by  a  train  of  decisive  experiment^. 

About  the  time  that  Dr  Black  obtained  his  medical 
degree,  Dr  Cullen  was  removed  to  Edinburgh,  which 
made  a  vacancy  in  the  chemical  cbair  at  Glasgow. 
While  he  remained  at  that  university,  Dr  Black  bad 
been  a  diligent  and  attentive  student  j  and  the  disco- 
very published  in  his  inaugural  essay  had  added  much 
to  bis  reputation.  He  was  therefore  looked  up  to  as 
a  person  amply  qualified  to  fill  the  vacant  chair;  and 
accordingly,  in  the  year  I TS6^  he  was  appointed  pro- 
fessor of  anatomy,  and  lecturer  on  chemistry  in  tiie 
university  of  Glasgow.  And  it  was  perliaps  fortuoate 
for  himself,  fortunate  for  the  public  and  for  science, 
that  a  situation  so  favourable  presented  itself,  a  sitoatioa 
which  allowed  bim  full  time  to  dedicate  his  talents 
chiefly  to  the  cultivation  of  chemistry,  which  had  now 
become  his  favourite  science. 

Along  with  the  lectureship  on  chemistry,  Dr  Blacks 
first  appointment  in  the  university  of  Glasgow  was  to  ^ 
the  prolessorsbip  of  anatomy.  Ihe  latter  branch  of 
medical  study  was  either  not  so  suitable  to  his  taste,  or 
he  did  not  consider  himself  so  well  qualified  to  be  u^- 
ful  in  it ;  /or  soon  after,  arrangements  were  made  with 
the  professor  of  medicine,  by  which  the  professors  ex- 
changed departments,  when  Dr  Black  undertook  that 
of  the  institutes  and  practice  of  liiedicinp. 

At  this  time,  his  lectures  on  medicine  formed  his 
chief  task.     And  the  perspicuity  and  simplicity,  tbe 
caution  and  moderation  which  he  discovered  in.the  doc- 
trines which  he  delivered,  gave  great  satisfaction.    Tbe 
time  and  attention  which  were  occupied  in  these  lec- 
tures, and  in  the  medical  practice  in  some  measure  ne- 
cessarily connected  with  his  situation,  are  supposed  by 
some  to  have  been  the  principal  cause  of  Dr  Black^s  ha- 
ving suddenly  stopped  short  in  that  brilliant  career  on 
which  he  at  first  so  successfully  entered.   It  is,  however, 
more  probable,  that  the  ealm  and  unambitious  temper 
which  seems  to  have  been  a  striking  feature  of  bis  cbarac* 
ter,  and  which  a  less  friendly  hand  than  his  learned  bio- 
grapher would  have  set  down  as  nearly  allied  to  indo- 
lence, checked  the  spirit  of  ardour  and  perseverance 
which  was  necessary  to  encourage  and  canyhim  for- 
ward  in  the  path  of  discovery  and  research.    Whatever 
may  have  been  the  cause,  it  is  to  bet  regretted,  that  Dr 
Black,  so  conspicuous  for  his  patient,  judicious,  and 
elegant  mode  of  investigation,  and  so  distinguished  for 
the  simplicity,  perspicuity,  and  precision  of  bis  reason- 
ings and  deductions,  should  have  contributed  so  little 
in  rearing  the  noble  superstructure  of  chemical  science, 
the  foundation  of  which  he  had  been  the  means  of  esta- 
bliftluDe  on  a  firin  and  sold  basis. 

*  The 
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ek.  The  theory  of  the  nature  of  qnicklime,  and  the 
>  CAase  of  its  caofttlcity,  was  soon  known  to  the  German 
cliemists,  and  from  them  it  met  with  strong  opposition. 
Various  mysterious  doctrines  at  this  time  preyailed  in 
the  German  schools  concerning  the  peculiar  nature  of 
fire.  As  their  notions  of  the  causticity  of  alkaline  sub- 
stances involved  some  of  these  doctrines,  a  great  many 
objections  were  started  to  a  theory  which  threatened  to 
overthrow  long  established  and  favourite  opinions.  The 
most  formidable  opponent  to  the  new  theory  was  Pro- 
fessor Meyer  of  Osnaburgh.  All  the  phenomena  of 
the  causticity  and  mildness  of  lime  and  alkalies,  were, 
according  to  his  explanation,  to  be  accounted  for,  by 
the  action  of  a  substance  of  a  peculiar  nature,  to  which 
he  gave  the  name  oVacidum  pingtte.  This  substance, 
which  was^  supposed  to  be  formed  in  the  lime  during 
calcination,  consisted  of  an  igneous  matter  in  a  certain 
state  of  combination  with  other  substances.  It  Is  a 
matter  of  some  surprise  that  Dr  Black  should  have 
experienced  any  aneaslness  on  accoont  of  the  opposition 
made  to  bis  discovery  by  mere  hypothesis  unsupported 
by  facts  or  even  by  pUusible  arguroent,  when  his  own 
doctrine  had  been  fully  and  irrefragably  established  by 
the  sure  test  of  decisive  experiment.  Nor  is  it  less  sur- 
'  prising,  that  he  should  have  taken  great  pains  for  se- 
veral years  in  the  course  of  his  lectures,  in  refuting  the 
argaments  and  in  combating  the  objections  of  Meyer  to 
his  own  theory,  * 

Dr  Black's  reception  at  the  university  of  Glasgow 
was  highly  flattering  and  encouraging.  As  a  student, 
be  had  not  only  done  himself  much  credit  by  bis  suc- 
cessful progress  in  the  different  pursuits  in  which  he 
was  engaged,  but  he  had  also  during  his  residence  there 
conciliated  the  .attachment  and  affection  of  the  profes- 
sors in  a  high  degree.  When  he  returned  as  a  pro- 
fessor, he  was  immediately  connected  in  the  strictest 
friendship  with  Dr  Adam  Smith,  then  professor  of  mo- 
ral philosophy  i^  that  university.  And  this  friend- 
ship, which  now  r4>mmenced,  grew  stronger  and  strong- 
er, and  was  never  interrupted  through  the  whole  of 
their  lives.  A  simplicity  and  sensibility,  an  incorrup- 
tible integrity,  the  strictest  delicacy  and  correctness  of 
manners,  marked  the  character  of  each  of  the  philo- 
sophers, and  firmly  bound  them  in  the  closest  union. 

At  Glasgow,  Dr  Blaek  soon  acquired  great  reputa- 
tion as  a  professor,  and  became  a  favourite  physician 
in  that  large  and  active  city.  His  engaging  counte- 
nance, his  agreeable  and  attractive  manners,  free  from 
all  studied  endeavours  to  please,  and  the  kind  coocem 
he  took  in  the  cases  intrusted  to  his  care,  made  him  a 
most  welcome  visitor  in  every  family. 

It  was  between  the  years  1759  and  1763,  that  he 
brought  to  maturity  his  specniations  concerning  heat, 
which  had  occupied  his  attention  at  intervals,  from  the 
v^ry  first  dawn  of  his  philosophical  investigations. 
His  diacnveries  in  this  department  of  science  were  by 
far  the  most  important  of  all  that  he  made,  and  per- 
haps indeed  the  most  valuable  which  appeared  during 
the  busy  period  of  the  i8th  century.  To  enter  fully 
into  the  nature  of  his  investigations  would  be  improper 
ill  this  place  ;  but  the  sum  of  them  all  was  usually  ex* 
pressed  by  him  in  the  following  propositions. 

When  a  solid  body  is  converted  into  a  fluid, 
there  enters  into  it  and  unites  with  it,  a  quantity  of 
beat,  the  presence  of  which  is  not  indicated  by  the 


thermometer,  and  this  combination  is  the  cause  of  the 
fluidity  which  the  body  assumes.  On  the  other  hand, 
when  a  fluid  body  is  converted  Into  a  solid,  a  quantity 
of  heat  separates  from  it,  the  presence  of  which  was 
not  formerly  indicated  by  the  thermometer.  And  this 
separation  is  the  cause  of  the  solid  form  which  the  fluid 
assumes. 

When  a  liquid  body  is  raised  to  the  boiling  tem- 
perature, by  the  continued  and  copious  application  of 
beat,  its  particles  suddenly  attract  to  themselves  a 
great  quantity  of  heat,  and  by  this  combination  their 
mutual  relatloh  is  so  changed  that  they  no  longer  at- 
tract each  olher,  but  are  converted  into  an  elastic  fluid 
like  air.  On  the  other  hand,  when  these  elastic  fluids^ 
either  by  condensation  or  by  the  application  of  cold  bo- 
dies, are  reconverted  into  liquids,  they  give  out. a  vast, 
quantity  of  beat, 'the  presence  of  which  was  not  former- 
ly indicated  by  the  thermometer.  ' 

Thus  water  when  converted  into  ice  gives  out  I40** 
of  heat,  and  ice  when  converted  into  water  abstorbs 
140**  of  heat,  and  water  when  converted  into  steam 
absorbs  about  looo*  of  heat  without  becoming  sensi- 
bly hotter  than  21 2^.  Philosophers  had  been  long  ac- 
customed to  consider  the  thermometer  as  the  surest  me* 
thod  of  detecting  heat  in  bodies,  yet  this  instrument 
gives  no  indication  of  the  140^  of  heat  which  enter 
into  air  when  it  is  converted  into  water,  nor  of  the 
1000^  which  combine  with  water  when  it  is  converted 
into  steam.  Dr  Black,  therefore,  said  that  the  heat 
is  concealed  (^latet)  in  the  water  and  steam,  and  he 
briefly  expressed  this  fact  by  calling  the  heat  in  that 
case  latent  heat, 

Dr  Black  having  establislied  this  discovery  by  sim- 
ple and  decisive  experiments,  drew  up  an  account  of 
the  whole  investigation,  and  read  it  to  a  literary  socle-- 
ty  which  met  every  Friday,  in  the  faculty-room  of  the 
college,  consisting  of  the  members  of  the  university,, 
and  several  gentlemen  of  the  city  who  had  a  relish  for 
philosophy  and  literature.  This  was  done  April  23. 
1762,  as  appears  by  the  registers.  This  doctrine  waa 
immediately  applied  by  its  author  to  the  explanation  of 
a  vast  number  of  natural  phenomena,  and  In  his  experi- 
mental investigations  he  was  greatly  assisted  by  his  two. 
celebrated  pupils  Mr  Watt  and  Dr  Irvine. 

As  Dr  Black  never  published  an  account  of  his  doc- 
trine of  latent  heat,  though  he  detailed  it  every  year 
subsequent  to   1762  in  his  lectures,  which  were  fre- 
quented by  men  of  science  from  all  parts  of  Europe  ^. 
it  became  known  only  through  that  channel,  and  this  - 
gave   an  opportunity  to  others  to  pilfer  it  from.hini. 
piece-meal.     Dr  Crawford's  ideas  respecting  the  capa-- 
city  of  bodies  for  heat,  were  originally  derived  fronir 
Dr  Black,  who  first  pointed  out  ^he  method  of  invest!* 
gating  that  subject. 

The  investigations  of  Lavoisier  and  Laplace  con*, 
coming  beat,  published  many  years  after,  were  obvi- 
onsly  borrowed  from  Dr  Black,  and  indeed  consisted 
tn  the  repetition  of  the  very  experiments  which  he 
had  suggested.  .  Yet  these  philosophers  never  mention 
Dr  Black  at  all :  every  thing  in  their  dissertation  as- 
sumes the  air  of  originality  ;  and  indeed  they  appear 
to  have  been  at  grrat  pains  to  prevent  the  opinions  and . 
discoveries  of  Dr  Black  from  being  known  among  their 
countrymen.  But  perhaps  the  most  extraordinary  pro- 
cedure  was  thEt  of  Mr  Deluc  \  this  philosopher  had 
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Blftck,  expressed  bis  admiration  of  Dr  Black^s  theory  of  la- 
■  y,  mt  tent  beat|  and  bad  offered  to  become  bis  editor.  Dr 
Black,  after  much  entreaty^  at  last  consented,  and 
the  proper  information  was  communicated  to  Mr  Deluc. 
At  last  the  Id/es  sur  la  Meteoroiogie  of  that  philoso* 
pher  appeared  in  1788.  But  what  was  the  astonish- 
ment of  Dr  Black  and  his  friends,  when  they  found 
the  doctrine  claimed  by  Deluc  as  his  own,  and  an  ex- 
pression of  satisfaction  at  the  knowledge  which  he  bad 
acquired  of  Dr  Black^s  coincidence  with  him  in  opi- 
(M.  Deluc  has  published  an  answer  to  this  charge 


nion 


in  his  own  yindication.  See  Edin.  Rev*  N^  la.  1805.) 
Dr  Black  continued  in  the  university  of  Glasgow 
from  1756  to  1766.  In  1766  Dr  Cullen  was  appoint- 
ed professor  of  medicine  in  the  university  of  £din- 
burgh|  and  thus  a  .vacancy  was  made  in  the  chemical 
chair  of  that  university.  Dr  Black  was  with  univer- 
sal consent  appointed  his  successor.  In  this  new  scene 
bis  talents  were  more  conspicuous,  and  more  extensive* 
ly  useful.  He  saw  this,  and  while  he  could  not  but 
be  highly  gratified  by  the  great  concourse  of  pupils 
which  the  high  reputation  of  the  medical  school  of 
£dinburgh  brought  to  his  lectures,  bis  mind  was  for- 
cibly impressed  by  the  importance  of  his  duties  as  a 
teacher.  This  had  an  effect  which  perhaps  was  on  the 
Vfhole  rather  unfortunate.  He  directed  his  whole  at- 
tention to  his  lectures,  and  his  object  was  to  make 
them  80  plain  that  they  should  be  adapted  to  the  capa- 
city of  the  most  illiterate  of  bis  bearers.  The  im- 
provement of  the  science  seems  to  have  been  laid  aside 
by  him  altogether.  Never  did  any  man  succeed  more 
completely.  His  pupils  were  not  only  instructed  but 
delighted.  Many  became  bis  pupils  merelv  in  order 
to  be  pleased.  This  contributed  greatly  to  extend  the 
knowledge  of  chemistry.  It  became  in  Edinburgh  a 
fashionable  part  of  the  accomplishment  of  a  gentleman. 
Perhaps  also  the  delicacy  of  his  constitution  precluded 
bim  from  exertion  ;  the  slightest  cold,  the  most  trifling 
approach  to  repletion,  immediately  affected  his  breast, 
occasioned  feverishness,  and  if  continued  for  two  or 
three  dajs  brought  on  a  spitting  of  blood.  Nothing 
restored  him  but  relaxation  of  thought  and  gentle  exer- 
cise. The  sedentary  life  to  which  study  confined  him 
was  manifestly  hurtful,  and  he  never  allowed  himself  to 
indulge  in  any  intense  thinking  without  finding  these 
complaints  sensibly  increased. 

So  completely  trammeled  was  he  in  this  respect,  that 
although  bis  friends  saw  others  disingenuous  enough  to 
avail  themselves  of  the  novelties  announced  by  Dr 
Black  in  bis  lectures,  and  therefore  repeatedly  urged 
bim  to  publish  an  account  of  what  he  bad  done,  this 
remained  unaccomplished  to  the  last.  Dr  Black  often 
began  the  task,  but  was  so  nice  in  his  notions  of  the 
manner  in  which  it  should  be  executed,  that  the  pains 
be  took  in  forming  a  plan  of  the  work,  never  failed 
to  affect  his  health,  and  oblige  him  to  desist.  Indeed 
be  peculiarly  disliked  appearing  as  an  author.  His  in- 
augural dissertation  was  the  work  of  duty.  His  Experi- 
ments on  Magnesia^  Quicklime,  and  other  alkaline  sub* 
stances,  was  necessary  to  put  what  he  had  indicated  in 
bis  inaugural  dissertations  on  a  proper  foundation.  His 
Observations  on  the  more  ready  freezing  of  Water  thai 
has  been  boiled,  published  in  the  Philosophical  Trans- 
actions for  1774,  was  also  called  for  j  and  bis  Analysis 
of  the  Waters  of  some  Boiling  Springs  in  Iceland^  made 
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at  the  request  of  bis  friend  T.  I.  Stanley,  Esq.  was  read   g^ 
to  the  Royal  Society  of  Edinburgh,  and  published  by^ 
the  council.      And   these  are  the  only  works  of  hb 
which  have  appeared  in  print* 

The  aspect  of  Dr  Black  was  comely  and  interest- 
ing. His  countenance  exhibited  that  pleasing  expres- 
sion of  inward  satisfaction,  which,  by  giving  ease  to 
the  beholder,  never  fails  to  please.  His  manner  was 
unaffected  and  gracefol*  He  was  afiG^ble,  and  readily 
entered  into  conversation,  whether  serious  or  trivial. 
He  was  a  stranger  to  none  of  the  elegant  accomplish- 
ments of  life.  He  bad  a  fine  musical  ear,  with  a 
voice  which  would  obey  it  in  the  most  perfect  manner^ 
for  he  sung,  and  performed  on  the  flute,  with  great  taste 
and  feeling,  and  could  sing  a  plain  air  at  sight,  which 
many  instrumental  performers  cannot  do.  Withoot 
having  studied  drawing,  he  had  acquired  a  considerable 
power  of  expressing  with  his  pencil,  and  seemed  in  this 
respect  to  have  the  talents  of  a  history  painter.  Figure 
indeed  of  every  kind  attracted  his  attention.  Even  a 
retort,  or  a  crucible,  was  to  bis  eye  ao  example  of 
beauty  or  deformity. 

He  bad  the  strongest  claim  to  the  appellation  oft 
man  of  propriety  and  correctness.  Every  thing  was 
done  in  its  proper  season,  and  be  ever  seemed  to  have 
leisure  in  store.  He  loved  society,  and  felt  himself  be- 
loved in  it  *y  never  did  be  lose  a  single  friend,  except  by 
.  the  stroke  of  death. 

His  only  apprehension  was  that  of  a  long  contioned 
sick  bed,  less  perhaps  from  any  selfish  feeling,  than 
from  the  consideration .  of  the  trouble  and  distress 
which  it  would  occasion  to  attending  friends :  and 
never  was  this  generous  wish  more  completely  grati- 
fied. On  the  26th  Nov.  1799,  and  in  the  7i8t  year 
of  his  age,  be  expired  without  any  convulsions,  shock, 
or  stupor,  to  announce  or  retard  the  approach  of  death* 
Being  at  table  with  his  usual  fare,  some  bread,  a  few 
prunes,  and  a  measured  quantity  of  milk  diluted  with 
water,  and  having  the  cup  in  bis  band,  when  the  last 
stroke  of  the  pulse  was  to  be  given,  be  set  it  down  on 
his  knees  which  were  joined  together,  and  kept  it 
steady  with  his  hand  in  the  'manner  of  a  person  per- 
fectly at  ease ;  and  in  this  attitude  expired  without 
spilling  a  drop,  and  without  a  writhe  in  bis  cooote- 
nance,  as  if  an  experiment  had  been  required  to  show 
to  his  friends  the  facility  with  which  be  departed.  His 
servant  opened  the  door  to  tell  him  that  some  one  had 
left  his  name ;  but  getting  no  answer,  stepped  about 
half-way  towards  bim,  and  seeing  him  sitting  in  that 
easy  posture,  supporting  his  bason  of  milk  with  one 
band,  he  thought  that  he  had  dropt  asleep,  which  some- 
tiroes  happened  after  his  meals.  He  went  back  and 
shut  the  door,  but  before  he  went  down  stairs,  some 
anxiety  which  he  could  not  account  for,  made  bim  re- 
turn again  and  look  at  his  master.  Even  then  be  was 
satisfied  after  coming  pretty  near  him,  and  torn^  to  go 
away  \  but  returning  again,  and  coming  close  up  to 
bim,  he  found  him  withoot  life.  (Preface  to  Black^s 
Lect,  by  Dr  Robison). 

Black,  a  well  known  colour,  supposed  to  be  ow- 
ing to  the  absence  of  light,  roost  of  the  rays  falling 
upon  black  substances  being  not  reflected  bat  absorbed 
by  them.  Concerning  the  peculiar  structure  of  such 
bodies  as  fits  them  for  appearing  of  this  or  that  particu- 
lar colour,  see  Colour  and  Dteing. 
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^„,^^  BtACK'^Aet;  the  statote  of  9  Geo.  L  c.  22.  is  com* 
I  monly  called  the  Waliham  black  act^  because  it  was  oe* 
t-LegiiCasioaed  by  the  deyastations  committed  near  Waltbam 
'  in-  Essex,  by  persons  in  disguise,  or  with  their  faces 
blacked.  By  this  statate  it  is  enacted,  that  persons 
honting  armed  and  disguised,  and  killing  or  stealing 
deer,  or  robbing  warrens,  or  stealing  fish  out  of  any 
riTer,  &c«  or  any  persons  unlawfully  honting  in  his  ma- 

£ity*s  forests,  &c  or  breaking  down  the  head  of  any 
h-pond,  or  killing,  &c.  of  cattle,  or  cutting  down  trees, 
or  setting  fire  to  house,  barn,  or  wood,  or  shooting  at* 
aay  person*  or  sending  letters  either  anonymous  or  sign- 
ed with  a  fictitious  name  demanding  money,  &c.  or  res- 
cuing such  offenders,  are  guilty  of  felony,  without  be- 
nefit of  clergy.  This  act  is  made  perpetual  by  31 
Geo.  IL  c  42. 

BLJCK'BiriL    See  Turdus,  Orkithologt  Indest. 

BhACK-Sook  of  the  Exchequer.    See  Exchequer. 

BLACX'BookSf  a  name  given  to  those  which  treat  of 
necromancy,  or,  as  some  call  it,  negromiuicy.  The 
Black-book  of  the  English  monasteries  was  a  detail  of 
the  scandalous  enormities  practised  in  religious  bouses, 
compiled  by  order  of  the  visitors  under  King  Henry 
VIII.  to  blacken,  and  thus  hasten  their  dissolution. 

BLACK'Cap.  See  Motaciixa,  Orkithologt  In- 
dsm, 

BLACK'Cock.    See  Tetrao,  Orkithologt  Index. 

BhACxEagle.    See  Falco,  Orkithologt  Index. 

BhACK-Eunuchi^  in  the  customs  of  the  eastern  na- 
tions, are  Ethiopians  castrated,  to  whom  their  princes 
commonly  commit  the  care  of  their  women.     See  £u- 

KUCH. 

B LACK'Forest^  a  forest  of  Germany,  in  Suabia,  run- 
ning from  north  to  south  between  Ortnau,  Brisgaw, 
Mrt  of  the  duchy  of  Wirtemberg,  the  principality  of 
Fustemborg  towards  the  source  of  the  Danube,  as  far 
as  the  Rhine  above  Basil.  It  is  part  of  the  ancient 
Hercynian  forest* 

BhACK-Friars^  a  name  given  to  the  Dominican  or- 
der ;  called  also  predicants^  and  preaching  friars ;  in 
France,  jacohijis. 

BLACK'Jackf  or  Blende^  is  a  mineral  also  cM^^  false 
galena^  biinde^  &c.  See  Blekde,  Mikeralogt  /»- 
des. 

BhACt-Landj  in  Agriculture^  a  term  by  which  the 
husbandmen  denote  a  particular  sort  of  clayey  soil, 
which,  however,  they  know  more  by  its  other  proper- 
ties than  by  its  colour,  which  is  rarely  any  thing  like  a 
true  black,  and  often  but  a  pale  gray.  This,  however 
pale  when  dry,  always  blackens  by  means  of  rains,  and 
when  ploughed  up  at  these  seasons  it  sticks  to  the 
ploughshares,  and  the  more  it  is  wrought  the  muddier 
and  duskier  coloured  it  appears,  This  sort  of  soil  al- 
ways contains  a  large  quantity  of  sand,  and  usually  a 
great  number  of  smnll  white  stones. 

BtACK'Lead.  See  Plumbago,  Mikeralogt /»</<?«. 

Black- Leather^  is  that  which  has  passed  the  curriers 
hands,  where,  from  the  russet,  as  it  was  left  hj  the  tan- 
ners, it  is  become  black,  by  having  been  scored  and 
rubbed  three  times  on  the  grain-side  with  copperas  wa- 
ter.    See  Leather. 

BLACK'Legs^  a  name  given  in  Leicestershire  to»a  dis- 
ease frequent  among  calves  and  sheep.  It  is  a  kind  of 
jelly  which  settles  in  their  legs,  and  often  in  the  neck, 
between  the  skin  and  flesh. 
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BlacK'MoS^  a  certain  rate  of  money,  com,  cattle,  BiHck-lffaal 
or  other  matter,  anciently  paid  by  the  inhabitants  t>f        g 
towns  in   Westmoreland,    Cumberland,  Northumbcr-     ^^•',^'1 
land,  and  Durham,  to  divers  persons  inhabiting  on  or  .     .^       , 
near  the  borders,  being  men  of  name,  and  allied  with 
others  in  those  parts,  known  to  be  great  robbers  and 
spoil-takers  \  in  order  to  be  by  them  freed  and  protect- 
ed from  any  pillage.     Prohibited  by  43  Eliz.  c*  13* 
The  origin  of  this  word  is  much  contested,  yet  there 
is  ground  to  hold  the  word  black  to  be  here  a  cor* 
ruption  of  blank  or  white,   and  consequently  to  sig- 
nify a  rent  paid  in  a  small  copper  coin  called  blanks* 
This  may  receive  some  light  from  a  phrase  still  used 
in  Picardy,  where  speaking  of  a  person  who  has  not 
a  single  halfpenny,  they  say,  il  n*  a  pas  une  blanqtie 
nutille. 

BLACX'Monks^  a  denomination  given  to  the  Bene- 
dictines, called  in  Latin  nigri  numachi^  or  nigro-mona* 
"  chi;  sometimes  ordo  nigrorum^  '*  the  order  of  blacks.*' 

BhACK-Oats.    See  Oats. 

BLACX'Procession^  in  ecclesiastical  writers,  that  which 
is  made  in  black  habits,  and  with  black  ensigns  and 
ornaments.  See  Processiok.  Anciently  at  Malta 
there  was  a  black  procession  every  Friday,  where  tbe 
whole  clergy  walked  with  their  faces  covered  with  a 
black  veil. 

BLACZ'Rentf  the  same  with  black-mail,  supposed  to 
he  rents  formerly  paid  in  provisions  and  flesh,  not  in 
specie. 

BiACK-Rod.    See  Rod. 

Black- Bow  Grains^  a  species  of  iron-stone  or  ore 
found  in  the  mines  about  Dudley  in  Staffordsbire> 

Black  Sea,    See  Supplemekt. 

BLACK-Sheep^  in  the  oriental  history,  the  ensign  or 
standard  of  a  race  of  Turcomans  settled  in  Armenia 
and  Mesopotamia }  hence  called  the  dynasty  of  the  black 
sheep. 

Black  Stones  and  Gems^  according  to  Dr  Wood- 
ward, owe  their  colour  to  a  mixture  of  tin  in  thei^ 
composition. 

BLACK'StrakeSj  a  range  of  planks  immediately  abotf« 
the  wales  in  a  ship^s  side.  They  are  always  covered 
with  a  mixture  of  tar  and  lamp  black. 

BLACK'Tin^  in  Mineralogy^  a  denomination  given  to 
the  tin-ore  when  dressed,  stamped,  and  washed  ready 
for  the  blowing-bouse,  or  to  be  melted  into  metal.  It 
is  prepared  into  this  state  by  means  of  beating  and 
washing }  and  when  it  has  passed  through  several  bud- 
dies or  washing  troughs,  it  is  taken  up  in  form  of  a 
black  powder,  like  fine  sand,  called  black-tin. 

BLACK-Wadd^  in  Mineralogy^  a  kind  of  ore  of  man- 
ganese, remarkable  for  its  property  of  taking  fire  when 
mixed  with  linseed  oil  in  a  certain  proportion.  It  is 
found  in  Derbyshire,  and  is  used  as  a  drying  ingredient 
in  paints  J  for  when  ground  with  a  large  quantity  of 
oily  matter  it  loses  the  property  above  mentioned.  See 
Manganese,  Mineralogy  index. 

BLACK-fFater,  the  name  of  two  rivers  in  Ireland  ^ 
one  of  which  runs  through  the  counties  of  Cork  and 
TVaterford,  and  falls  into  Yonghil  bay }  and  the  other, 
after  watering  the  county  of  Armagh,  falls  into  Lough 
Neagh. 

BLACK'Wkythf  in  our  old  writers,  bread  of  a  mid- 
dle fineness  betwixt  white  and  brown,  called  in  some 
parts  raveHread.   In  religious  booses,  it  was  the  bread 
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Blaick-    made  for  ordinary  guests,  ami  dtstingnished  from  their 
Whytlofl'  hoQsehold  loaf,  or  pants  conventuaiikj  which  was  pure 

w    ki    k  '"^^^'^^^  **'  white  bread. 

BLACK-fForky  iroQ  wrought  by  the  blackmniths ;  thus 
catted  by  way  of  opposition  to  that  wrought  by  white- 
smiths. 

BLACKALL,  Dr  Offspring,  bishop  of  Exeter 
in  the  beginning  of  the  i8th  century,  was  horn  at  Lon- 
don in  1654,  and  educated  at  Catharine-Halt,  Cam- 
bridge. For  two  years  be  refused  to  take  the  oath  of 
allegiance  to  King  William  and  Queen  Mary,  but  at 
last  submitted  to  the  government,  though  he  seemed  to 
condemn  the  Revolution,  and  all  that  hnd  been  done 
pursuant  to  it.  He  was  a  man  of  great  piety,  had 
much  primitive  simplicity  and  integrity,  and  a  constant 
evenness  of  mind.  In  a  sermon  before  the  house  of 
commons,  January  30.  1699,  ^^  animadverted  on  To- 
land^s  assertion  in  his  life  of  Milton,  that  Charles  I. 
was  not  the  writer  of  the  Icon  Basilike^  and  for  some 
insinuations  against  the  authenticity  of  the  Holy  Scrip- 
tures \  which  produced  a  ^controversy  between  him  and 
that  author.     In  1700,  he  preactied  a  course  of  ser« 
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at  a  more  advanced  period  of  life.  Poetry  was  even  m^u^ 
then  bis  favourite  reading  %  and  he  foond  an  enthusias- 
tic delight  in  the  works  of  the  best  Engliah  poets,  and 
in  those  of  bis  countryman  Allan.  Ramsay.  Even  at  an 
age  so  early  as  twelve  he  began  to  write  poems,  one  of 
which  is  preserved  in  the  collection  that  uras  published 
after  bis  death,  and  is  not  perhaps  inferior  to  any  of 
the  premature  compositions  of  boy«  assisted  by  the  best 
education,  which  are  only  recalled  into  notice  by  the 
future  fame  of  their  authors. 

He  had  attained  the  age  of  nineteen  when  bis  father 
was  killed  by  the  accidental  fall  of  a  malt- kiln  belong* 
ing  to  bis  son-in-law.  This  loss^  heavy  to  any  one  at 
that  early  age,  would  have  been,  however,  to  a  yooog 
man  possessing  the  ordinary  means  of  support,  and  the 
ordinary  advantages  of  education,  comparatively  light ; 
but  to  bim^-thus  suddenly  deprived  of  that  support  oa 
which  his  youth  had  leaned— destitote  alnrost  of  every 
resource  which  industry  affords  to  those  who  have  the 
blessings  of  sight— with  a  body  feeble  and  delicate  from 
nature,  and  a  mind  congenially  sosceptible-^it  was  not 
surprising  that  this  blow  was  doubly  severe,  and  threw 


mons  in  St  PauPs  at  Boyle^s  lecture,  which  were  af-.    on  his  spirits  that  despondent  gloom  to  which  he  thea 


terwards  published  ^  and  was  consecrated  bishop  of  Ex- 
eter in  1707.  He  died  at  Exeter  in  1716,  and  was 
interred  in  tlie  cathedral  there. 

BLACKBANK,  a  town  of  Ireland,  in  the  county 
of  Armagh  and  province  of  Ulster,  seated  in  W.  Long. 
6.  $$.  N.  Lat.  54.  12. 

BLACKBERRY,     See  RuBus,  Botany  Tndex. 

BLACKBURN,  a  town  of  Lancashire  in  England, 
seated  near  the  river  Derwent.  It  takes  its  name  from 
the  brook  Blackwater  which  runs  through  it.  W.  Long. 
2.  15.  N.  Lat.  53.  40. 

BLACKING  is  sometimes  nsed  for  a  factitious 
black  \  as  lamp-black,  slioe-biack,  &c.  A  mixture  of 
ivory  or  lamp-black  with  linseed-oil  makes  the  common 
oil  blacking.  For  a  shining  blacking,  smalUbeer  or 
water  is  used  instead  of  oil,  in  the  proportion  of  about 
a  pint  to  an  ounce  of  the  ivory-black,  with  the  addition 
of  half  an  ounce  of  brown  sugar,  and  as  much  gum  ara- 
ble. The  white  of  an  egg  substituted  for  the  gum 
makes  the  black  more  shining  \  but  is  supposed  to  hurt 
the  leather,  and  make  it  apt  to  crack. 

BLACKLOCK,  Dr  Thomas,  a  clergyman,  was 
born  at  Annan  in  the  south  of  Scotland  in  the  year 
1 721.  His  father  was  a  bricklayer;  but  though  in  this 
humble  sphere  of  life,  was  of  a  respectable  character, 
and  not  deficient  in  knowledge  and  urbanity.  The 
son  was  not  quite  six  months  old  when  he  lost  his  eye- 
sight in  the  smallpox.  This  misfortune  rendered  him 
incapable  of  learnin?  any  of  the  mechanical  arts  \  and 
therefore  his  father  kept  him  at  home,  and  with  the  as- 
sistance of  some  friends  fostered  that  inclination  whicli, 
at  a  very  early  period,  he  showed  for  books.  This  was 
done  by  reading  to  him  first  the  simple  sort  of  pub- 
lications which  are  commonly  put  into  the  hands  of 
children,  and  then  several  of  our  best  authors,  such  as 
Milton,  Spenser,  Prior,  Pope,  and  Addison.  Hiscom« 
panions,  whom  his  early  gentlenef^s  and  kindness  of  dis- 
position, as  well  as  their  compassion  for  his  misfortune, 
t»trong]y  attached  to  him,  were  very  assiduous  in  their 
good  onices,  in  reading  to  instruct  and  amuse  him.  ^  By 
their  afisistance  he  acquired  some  knowledge  of  the  La- 
tin tongue,  but  he  never  uas  at  a  grammar-school  till 
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gave  way  in  the  following  pathetic  Knea,  and  which 
sometimes  overclouded  them  in  the  subsequent  period 

of  his  life. 

*'  Dejecting  prospect !  soon  the  hapless  hour 
**  May  come  ^  perhaps  this  moment  it  impends, 
*'  Which  drives  me  forth  to  penury  and  cold, 
"  Naked,  and  beat  by  all  the  storms  of  heav'n, 
'*  Friendless  and  guideless  to  explore  my  way ; 
"  Till,  on  cold  earth  this  poor  unsbelterM  head 
"  Reclining,  vainly  from  the  ruthless  blast 
*'  Respite  I  beg,  and  in  the  shock  expire.*' 

He  lived  with  his  mother  for  about  a  year  after  bis 
fatber^s  death,  and  began  to  be  distinguished  as  a  yonog 
man  of  uncommon  parts  and  genius.  These  were  at 
that  time  unassisted  by  learning;  the  circumstances  of 
his  family  affording  him  no  better  education  than  the 
smattering  of  Latin  which  his  companions  had  taught 
him,  and  the  perusal  and  recollection  of  the  few  Eng- 
lish authors  which  they,  or  his  father  in  the  intervals  of 
his  professional  labours,  had  read  to  him.  Poetry,  bov« 
ever,  though  it  attains  its  highest  perfection  in  a  culti- 
vated soil,  grows  perhaps  as  luxuriantly  in  a  wild  one. 
To  poetry,  as  we  have  before  mentioned,  he  was  devot- 
ed from  his  earliest  days ;  and  about  this  time  seve- 
ral of  his  poetical  productions*  began  to  be  handed 
about,  which  considerably  enlarged  the  circle  of  his 
friends  and  acquaintance.  Some  of  his  compositions 
being  shewn  to  Dr  Stevenson,  an  eminent  physician  of 
Edinburgh,  who  was  accidentally  at  Dumfries  on  a  pro* 
tessional  visit,  that  gentleman  formed  the  benevolent 
design  of  carrying  him  to  the  Scotch  metropolis,  and 
giving  to  his  natural  endowments  the  assistance  of  a 
classical  education.  He  came  to  Edinburgh  in  the 
year  174 1,  and  was  enrolled  a  student  of  divinity  in  the 
university  there,  though  at  that  time  without  any  par* 
ticular  view  of  entering  into  the  church*  In  that  uni- 
versity he  continued  his  studies  under  the  patronage  of 
Dr  Stevenson  till  the  year  1745,  when  he  retired  to 
Dumfries,  and  resided  in  the  house  of  Mr  M^Munlo, 
who  had  married  his  sister,  during  the  4vhnle  time  of  the 
civil  war,  which  then  raged  in  the  country,  and  parti- 
cularly 
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ckfock.  cti'srlf  disturbed  the  tranquillity  of  the  metropolis* 
When  peace  was  restored  to  the  nation,  he  returned  to 
the  university,  and  pursued  his  studies  for  six  years 
longer.  During  this  last  residence  in  £diDhurgliy  he 
obtained,  among  other  literary  acquaintance,  that  of 
Ihe  celebrated  Mr  Hume,  who  attached  himself  warm 
ly  to  Mr  Blacklock's  interests,  and  was  afterwards  par- 
ticularly useful  to  him  in  the  publicatioa  of  the  4to 
•dition  of  his  Poems,  which  came  out  by  subscription 
in  London  in  the  year  1756.  PrcTiously  to  this,  two 
editions  in  8vo  had  beeu  published  at  Edinburgh,  the 
first  in  1746,  and  the  second  in  1754. 

In  the  course  of  his  education  at  Edinburgh,  he  ac- 
quired a  proficiency  in  the  learned  languages,  and  be- 
came more  a  master  of  the  French  tongue  than  was 
then  common  in  that  city.  For  this  last  acquisition  he 
was  chiefly  indebted  to  the  social  intercourse  to  which 
he  had  the  good  fortune  to  be  admitted  in  the  boose 
of  Provost  Alexander,  who  had  married  a  natrve  of 
France.  At  the  university  he  attained  a  knowledge 
of  the  various  branches  of  philosophy  and  theology,  to 
'which  his  course  of  study  naturally  led,  and  acquired 
At  the  same  time  a  considerable  fund  of  learning  and 
information  in  those  various  departments  of  science  and 
belles  lettres,  from  which  bis  want  of  sight  did  not  ab- 
■oloteJy  preclude  him. 

In  I757t  he  began  a  course  of  study,  with  a  view  to 
give  lectares  in  oratory  to  young  gentlemen  intended 
for  the  bar  or  the  pulpit.  On  this  occasion  he  wrote 
to  Mr  Hume,  informed  him  of  his  plan,  and  requested 
his  assistance  in  the  prosecution  of  it.  But  Mr  Hume 
doubting  the  probability  of  its  success,  he  a^iandoned 
the  project }  and  then,  for  the  first  time,  adopted  the 
decided  intention  of  going  into  the  church  of  Scotland. 
After  applying  closely  tor  a  considerable  time  to  the 
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he  removed  In  1764  to  Edinburgh  $  and  to  make  up  Blacklork. 
by  his  industry  a  more  comfortable  and  decent  subsist-        ■¥      ■' 
ence,  be  adopted  the  plan  of  receiving  a  certain  num- 
ber of  young  gentlemen   as  boarders  into   his  honse, 
whose  studies  in  languages  and  philosophy  he  might, 
if  necessary,  assist.     In  this  situation  be  continued  till 
the  year  1787,  when  he  found  his  time  of  life  aod  state 
of  health  required  a  degree  of  quiet  and  repose  which 
induced  him  to  discontinue  the  receiving  of  boarders. 
In  1 767  the  degree  of  doctor  in  divinity  was  confer- 
red on  him  by  the  university  and  Marischal  college  of  • 
Aberdeen. 

In  the  occupation  which  he  thus  exercised  for  so  ma- 
ny years  of  bis  life,  no  teacher  was  perhaps  ever  more 
agreeable  to  his  pupib,  nor  master  of  a  family  to  its  in- 
mates, tlum  Dr  Blacklock.  The  gentleness  of  his 
manners,  the  benignity  of  his  disposition,  and  that 
warm  interest  in  the  happiness  of  others  which  led  him 
so  constantly  to  promote  it,  were  qualities  that  could 
not  fail  to  procure  him  the  love  and  regard  of  the 
young  people  committed  to  his  charge }  while  the  so- 
ciety, which  esteem  and  respect  for  bis  character  and 
his  genius  often  assembled  at  his  house,  afforded  them 
an  advantage  rarely  to  be  found  in  estabiishments  of  a 
similar  kind. 

In  this  mixed  society  he  appeared  to  forget  the  pri* 
▼ation  of  sight,  and  the  melancholy  which  it  might  at 
other  times  produce  in  his  *mind.  He  entered,  with 
the  che'erftil  playfulness  of  a  young  man,  into  all  the 
sprightly  narrative,  tlie  sportful  fancy,  and  the  huuHH 
rous  jest  that  arose  around  him.  Next  to  conversation, 
music  was  perhaps  the  source  of  his  greatest  delight ; 
for  l^e  not  only  relished  it  highly,  but  was  himself  a  to- 
lerable performer  on  sevei^l  instruments,  particularly 
the  flute.     He  generally  carried  in  his  pocket  a  small 


■tudy  of  theology,  he  passed  the  usual  trials  in  the  pros-    fiageolet^  on  which  he  played  his  favoorito  tunes  ;  and 


bytery  of  Dumfries,  and  was  by  that  presbytery  licensed 
A  preacher  of  the  gospel  in  the  year  1 759.  As  a  preacher 
he  obtained  high  reputation,  and  was  fond  of  composing 
oermons,  of  which  he  has  left  some  voloraes  in  mann- 
•criptf  as  also  a  Treatise  on  Morals. 

In  1762  be  married  Miss  Sarah  Johnston,  daughter 
of  Mr  Joseph  Johnston  surgeon  in  Dumfries  ;  a  con* 
nexioB  which  formed  the  great  solace  and  blessing  of 
bis  future  life,  and  gave  him,  with  all  the  tenderness  of 
%  wife,  all  the  zealous  care  of  a  guardian  and  a  friend. 
This  ev^nt  took  place  a  few  days  before  his  being  op- 
dUined  ministev  of  the  town  and  parish  of  Kircudbright, 
in  consequence  of  a  presentation  firom  the  crown,  ob- 
tained for  him  by  the  earl  of  Selkirk,  a  benevolent  bo- 
hieman,  whom  Mr  Blacklock^s  situation  and  genius 
bad  interested  in  his  behalf.  But  the  inhabitants  of 
the  parish,  whether  from  that  violent  aversion  to  pa- 
tronage, which  was  then  so  universal  in  the  southern 
parts  of  Scotland,  from  some  political  disputes  which  at 
that  time  subsisted  between  them  and  his  noble  patron, 
or  from  those  prejudices  which  some  of  them  might  na- 
turally enough  entertain  against  a  pastor  deprived  of 
•igbt,  or  perhaps  from  all  these  causes  united,  were  so 
oxtKmely  disinclined  to  receive  him  as  their  minister, 
that  after  a  legal  dispute  of  nearly  two  years,  it  was 
thought  expedient  by  his  friends,  as  it  had  always  been 
wished  hjf  himself,  to  compromise  the  matter,  by  re- 
■igniug  bis  right  to  the  ic^jo?*  ^^^  accepting  a  mode- 
mCe  aoBMty  in  its  stead,     mtk  tUs  slpjo^er  piovisiaQ 


was  not  displeased  when  asked  in  company  to  play  or 
to  sing  them  \  a  natural  feeling^  for  a  blind  man,  who 
thus  adds  a  scene  to  the  drama  of  bis  society. 

Of  the  happiness  of  others,  however,  we  are  incom- 
petent judges.  Companionship  and  sympathy  bring 
forth  those  gay  colours  of  mirth  and  cheerfulness 
which  they  put  on  for  a  while,  to  cover  perhaps  that 
sadness  which  we  have  no  opportunity  of  witnessing^ 
Of  a  blind  man*s  condition  we  are  particularly  liable 
to  form  a  mistaken  estimate ;  we ;  give  him  credit  for 
all  those  gleams  of  delight  which  society  affords  biro, 
without  placing  to  their  full  account  those  dreary  mo* 
ments  of  darksome  solitude  to  which  the  suspension  of 
that  society  condemns  him.  Dr  Blacklock  had  from 
nature  a  constitution  delicate  and  nervous,  and  his  mind, 
as  is  almost  always  the  case,  was  in  a  great  degree  sub- 
ject to  the  indisposition  of  his  body.  He  frequently 
complained  of  a  lownessand  depression  of  spirits,  which 
oeither  the  attention  of  his  friends,  nor -the  unceasing 
care  of  a  most  affectionate  wife,  were  able  entirely  to 
remove.  The  imagination  we  are  so  apt  to  envy  and 
admire,  serves  but  to  irritate  this  disorder  of  the  mind  ) 
and  that  fancy  in  whose  creation  we  so  much  delighti 
can  draw,  from  soorccs  unknown  to  commoD  men,  sub- 
jects of  disgust,  disquietude,  and  aflliction,  Sonae  of  his 
latter  poems  express  a  chagrin,  though  not  of  an  an» 
gentle  sort,  at  the  supposed  fisilnre  of  bis  tmagioativo 
powers,  or  at  tbe  fastidiousness  of  moden^  times,  which 
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Blacklock,  '*  Such  were  liU  efforts,  such  his  eoM  rewmrd, 
BUcknKfe.  ^  Whom  once  thy  partial  tongue  pronoaocM  a  bard  j 
'^  Excursive,  on  the  gentle  gales  of  springs 
*''He  rovM,  whilst  favour  impM  his  timid  wing^ 
*^  Exhausted  genius  now  no  more  inspires, 
'^'fiut  mourns  abortive  hopes  and  faded  fires  ^ 
'^'The  short-IivM  wreath,  which  once  his  temple  gracM, 
**  Fades  Ht  the  sickly  breath  of  squeamish  taste  ^ 
**.  Whilst  darker  days  his  fainting  flames  immvre 
**,  In  cheerless  gloom  and  winter  premature.*' 

'These  lines  are,  however,  no  proof  of  **  exhausted 
genius,''  or  *'  faded  fires."  **  Abortive  hopes,"  in- 
deed, must  be  the  lot  of  all  who,  like  Dr  Blacklock, 
reach  the  period  of  old  age.  In  early  youth,  the  heart 
of  every  one  is  m  poet }  it  creates  a  scene  of  imagined 
happiness  and  delusive  hopes ;  it  clothes  the  wond  in 
the  bright  colours  of  its  own  fancy )  it  refines  what  is 
coarse,  it  exalts  what  is  mean  j  it  sees  nothing  but 
disinterestedness  in  friendship,  it  promises  eternal  fide- 
lity in  love.  Even  on  the  distresses  of  its  situation  it 
cim  throw  a  certain  romantio  shade  of  melancholy,  tllat 
leaves  a  man  sad^  but  does  not  make  him  unhappy.  But 
at  a  more  advanced  age,  ^  the  fairy  visions  fade,"  and 
he  sufiiers  most  deeply  who  has  indulged  them  the 
m'ost. 

About  the  time  that  these  verses  were  written,  Dr 
Blacklock  was,  for  the  first  time,  dieted  with  what  to 
blip  mnst  have  been  peculiarly  distressful.  He  became 
Qtcasionally  subject  to  deafness,  which,  though  he  sel* 
.dom  felt  it  in  any  great  degree,  was  sufficient,  in  his 
situation,  to  whom  the  sense  of  hearing  was  almost  the 
only  channel  of  communication  with  the  external  world, 
to  cause  very  lively  uneasiness.  Amidst  these  indispo- 
sitions of  body,  however,  and  disquietudes  of  mind, 
the  gentleness  of  his  temper  never  forsook  him,  and  he 
felt  all  that  resignation  and  confidence  in  the  Supreme 
Being  which  his  earliest  and  his  latest  life  equally  ac- 
knowledged. In  summer  1 791  he  was  seized  with  a 
feverish  disorder,  which  at  first  seemed  of  a  slight,  and 
Aever  rose  to  a  very  violent  kind ;  but  a  frame  so  little 
fobust  as  his  was  not  able  to  resist  it,  and  after  about 
a  week'a  ilkiess  it  carried  him  off*  on  the  fth  day  of  July* 
jtf  that  year. 

Dr  Blacklock's  writings  consist  chiefly  of  poems,  of 
-which  an  edition  in  4to  was  published  ^ in  I793*  To 
that  edition  was  added,  an  Essay  on  the  Education 
«f  the  Blind,  translated  from  the  French  of  M.  Hauy. 
He  was  also  the  author  of  the  article  Blind  in  the  last 
edition  of  this  work* 

BLACKMORE,  Sir  Richakd,  a  physician,  and 
▼oluminoiis  writer  of  theological,  poetical,  and  physi* 
«n]  works.  Having  declared  himself  early  in  favour 
•f  the  Revolution,  King  William,  in  i'697,  chose  him 
one  of  bis  physicians  in  ordinary,  and  confeared  the 
boaoac  of  kniglKhoed  on  bim.  On  Queen  Anne's 
acoessioa.  Sir  Richard  was  also  appointed  one  of  her 
pbysictans,^  and  continued  so  for  some  time.  Dryden 
and  Pope  treated  the  poetical  performances  of  Black- 
Idore  with  great  contempt )  and  in  a  note  to  the  men* 
Aion  made  of  him  itt  the  Duociad,  we  are  informed  that 
bis  ^^  indefatigable  muse  produced  no  less  than  six 
cupc  poems ;  Prince  and  Kuig  Arthur,  20  books  ;  Elt- 
tMp  lO}  Alfred,  la }  The  Redeemer,  6 ;  beside  Job, 
%  firiio  j^  the  whole  book  of  Pjalmt }  Tbc  CreAtioo, 
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seven  books ;  Nature  of  Man,  three  booki ;  mni  many 
more."  But  notwithstanding  Blackmore  was  wvuA 
ridiculed  by  the  wits,  he  is  not  without  merit;  aiid'''^!'^i*>> 
Addison  has,  in  the  Spectator,  bestowed  aooie  libecal  '  '^^ 
commendations  on  his  poem  on  the  Creation.  It  matt 
be  mentioned,  too,  in  honour  of  Sir  Richard,  that  he 
was  a  chaste  writer,  and  a  warm  advocate  for  virtue,  at 
a  time  when  an  almost  universal  degeneracy  prevailed. 
He  had  been  very  free  in  bis  censures  oil  the  libertine 
writers  of  bis  ase  $  and  it  was  owing  to  some  liberty  he 
bad  taken  of  this  kind,  that  he  drew  upon  him  the  ie> 
sentment  of  Mr  Dryden.  He  had  likewise  given  of- 
fence to  Mr  Pope ;  for  having  been  inforaied  by  Mr 
Curl  that  he  was  the  author  of  a  travestie  on  the  fint 
Psalm,  he  took  occasion  to  reprehend  him  for  it  in  his 
Essay  on  Polite  Learning.  Besides  what  are  above  bmb- 
tioned.  Sir  Richard  wrote  some  theological  tracts,  and 
several  treatises  on  the  plague,  small-pox,  consomptien^ 
the  spleen,  gout,  dropsy,  &c.  and  many  otber  poetical 
pieces.     He  died  October  9.  1729. 

BLACKNESS,  the  quality  of  a  black  body  $  er  a 
colour  arising  from  such  a  textore  and  sitnatioo  of  the 
superficial  parts  of  the  body  as  does,  as  it  were,  deadeo, 
or  rather  absorb,  the  light  falling  upon  it,  wtthont  i»» 
fleeting  any,  or  very  little  of  it,  to  the  eye.— In  whieh 
sense,  blackneMS  stands  directly  opposed  to  wMemeui 
which  consists  in  such  a  texture  of  parts  as  indiffeiently 
reflects  all  the  rays  thrown  upon  it,  of  what  coloor  si^ 
ever  they  he. 

Des  Cartes,  says  Dr  Priestley,  though  mistaken  with 
respect  to  the  nature  of  light  and  colours,  yet  distin* 
guishes  justly  between  black  and  white  j  observing 
that  black  suffocates  and  extinguishes  the  light  that  bm 
upon  it,  but  that  white  reflects  it.     See  Black. 

BLACKS,  in  PAynohgy,    See  Nzgroxs. 

Blacks,  is  also  a  name  given  to  an  association  ef 
disorderly  and  ill-designing  persons,  fmnieriy  beidiag 
chiefly  about  Waltham  in  Essex,  who  destroyed  deer, 
robbed  fish-ponds,  ruined  timber,  &c  Sen  ButCKrAeL 

BLACKSTONE,  Sir  William,  an  eminent  Enf* 
lish  lawyer,  was  bom  at  London,  in  July  I7a3«  His 
father,  Mr  Charles  Blackstone,  a  silk-man,  citixea, 
and  bowyer  of  London,  died  some  months  before  the 
birth  of  our  author,  who  was  the  youngest  of  foor  chil- 
dren :  and  their  mother  died  before  bo  was  la  jcais 
old.  Even  from  his  birth,  the  care  both  of  hie  ednca^ 
tion  and  fortune  was  kindly  undertaken  by  hia  mater* 
nal  uncle  Mr  Thomas  Bigg,  an  eminent  sar|seoo  ia 
London,  and  afterwards  on  the  death  of  hit  elder 
brothers,  owners  of  the  Chilton  estate,  which  is  still 
enjoyed  by  that  family.  In  1730,  being  about  seven 
years  old,  he  ^s  pot  to  school  at  the  Charter^bowe  \ 
and  ia  1735  was,  by  the  nomination  of  Sir  Bobeft 
Walpole,  on  the  recommendation  of  Charles  'Wither 
of  Hall  in  Hampshire,  Esq.  his  couria  by  the  mo- 
therms  side,  admitted  upon  the  foundation  there.  Ia 
this  exeellent  seminary  he  applied  himself  to  every 
branch  of  youthful  education,  with  the  same  asaidni^ 
which  accompanied  his  studies  throogb  lifik  His  ta- 
lents and  industry  rendered  him  the  fkvovrilo  of  kii 
masters^  who  encouraged  and  assisted  bim  with  Ae  vl- 
most  attention :  so  that  at  the  age  of  15  ho  vsaa  at  the. 
hcMd  ^  the  school,  and  although  so  Toong,  wan  tbe^t 
well  qvalified  to  be  removed  to  tbe  nni«ersily«  Be 
was  acoordingly^entorod  a  commoner  wX  Stmhnko  «ri* 
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^^^Jege  in  Oxford,  on  tbe  30th  of  November  1738,  and 
WM  the  next  day  matriculated.  At  this  time  he  was 
elected  to  one  of  tbe  Charter-hoose  exhibitions  by  the 

Svernors  of  that  foundation,  to  commence  from  tbe 
ichaelmas  preceding j  bat  was  permitted  to  coDlinoe 
m  scholar  there  till  after  the  1 2th  of  December,  being 
tbe  anniversary  commemoration  of  the  founder,  to  give 
him  an  opportunity  of  speaking  the  customary  oration 
which  he  had  prepared,  and  which  did  him  much  cre- 
dit.    About  this  time  also  he  obtained  Mr  Benson^s 

AA  prixe-medal  of  Milton,  for  verses  on  that  poet. 
[o  the  February  following,  the  society  of  Pembroke 
college  unanimously  elected  him  to  one  of  Ladv  Hol- 
ford*8  exhibitions  for  Charter-house  scholars  in  that 
boose.  Here  be  prosecuted  his  studies  with  nnremit- 
tang  ardour  ^  and  although  tbe  classics,-  and  parti- 
cularly tbe  Greek  and  Koman  poets,  were  his  fa- 
▼ooritet,  they  did  not  entirely  engross  his  attention  : 
logic,  mathematics,  and  the  other  sciences,  were  not 
neglected*  At  the  early  age  of  20,  be  compiled  a 
treatise  entitled  Eietnents  of  Architecture^  intended  for 
bis  own  use  only,  and  not  for  publication  \  but  esteem- 
ed by  those  judges  who  have  perused  it,  in  no  re- 
epect  unworthy  bis  maturer  judgment  and  more  exer- 
cased  pen. 

Having  determined  on  his  future  plan  of  life,  and 
made  choice  of  the  law  for  his  profession,  be  was  en- 
tered in  the  Middle  Temple  on  the  20th  of  Novem- 
ber 1 741*  He  now  found  at  necessary  to  quit  tbe 
more  amusing  pursuits  of  his  youth,  for  the  severer  stu- 
dies to  which  he  had  dedicated  himself  j  and  betook 
himself  seriously  to  reading  law.  He  expressed  his  die- 
agreeable  sensations  on  this  occasion  in  a  copv  of 
verses,  since  published  by  Dodsley  in  vol.  iv.  of  his 
miscellanies,  entitled  The  Lawyer^  Fareweii  to  his 
Muse  i  in  which  the  struggle  of  his  mind  is  expressed 
so  strongly,  so  naturally,  with  such  elegance  of  sense 
.an^  language,  and  harmony  of  versification,  as  must 
convince  every  reader  that  his  passion  for  the  muses 
was  too  deeply  rooted  to  be  laid  aside  without  much 
relnctance }  and  that,  if  he  had  pursued  that  flowery 
path,  be  would  perhaps  have  proved  inferior  to  few  of 
our  English  poets.  Several  little  fugitive  pieces  be- 
sides this,  have  at  times  been  communicated  by  him  to 
bis  friends  ;  and  he  left  (but  not  with  a  view  of  publi- 
cation) a  small  collection  of  juvenile  pieces,  both  ori- 
ginals and  translations,  inscribed  widi.  tliis  line  from 
Horace, 

Niec  hisisse  pudety  sed  non  incidere  ludum^ 

« 

Some  notes  on  Shakespeare,  which  just  before  his 
death  be  communicated  to  Mr  Steevens,.  and  which 
.were  inserted  by  him  in  bis  last  edition  of  that  author, 
show  bow  well  he  understood  the-  meaning,  as  well  as 
tbe  beaaties,  of  that  his  favourite  among  the  Unglish 
poets. 

.  In  November  17439  he  was  elected  intathe  society 
ef  Ali-Soul^s  college  \  and  in  the  November  following, 
he  Apoke  tbe  anniversary  speech  in  commemeiation  of 
ArcBbisbop  Cbicbeley  tbe  founder,  and  the  other  bene- 
bcUitm  to  that  house  of  learning,  sind  was  admitted  ao- 
Imd  MUw.  From  this  period  he  divided  bis  time  be- 
tivctfi.the  university  and  the  Temple,  where  be  took 
■diamhws  in  order  to  attend  tb^  courts :  in  tbe  former 


64s     ]  B    L    A 

June  1 745  commenced  bachelor  of  civil  law :  in  the  lat-  Bisckitenc 
ter  he  applied  himself  closely  to  his  profession,  both  ia 
the  hall  and  in  hiH  private  studies,  and  on  the  28th  of 
November  1746  was  called  to  the  bar.  Though  be 
was  little  known  or  distinguished  in  Westminster  ball, 
he  was  actively  employed  during  his  occasional  rest* 
dcnce  at  the  university,  in  attending  to  its  interests,  (ind 
mingling  with  and  improving  its  interior  concerns.  In 
May  1 749,  as  a  small  reward  for  his  services,  and  to  give 
him  further  opportunities  of  advancing  the  interests  of 
the  college,  Mr  Blackstone  was  appointed  steward  of 
their  manors.  ,  And  in  the  same  year,  on  the  resignation 
of  his  uncle  Seymour  Bichmond,  Esq,  he  was  elected 
recorder  of  the  borotigh  of  Wallingford  in  Berkshire^ 
and  received  the  king^s  approbation  on  the  30th  of 
May.  The  26tb  of  April  1750,  he  commenced  doc- 
tor of  civil  law,  and  thereby  became  a  member,  of  the 
convocation,  which  enabled  him  to  extend  his  views 
beyond  tbe  narrow  circle  of  his  own  society,  to  the  ga- 
neral  benefit  of  the  university  at  large.  In  the  summer 
1753,  he  took  the  resolution  of  wholly  retiring  to  bis 
fellowship  and  an  academical  life,  still  continuing  tlkS 
practice  of  his  profession  as  a  provincial  counsel. 

His  Lectures  on  the  Laws  of  England  appear  to 
have  been  an  early  and  favonrite  idea ;  for  in  tbe  Mi- 
chaelmas term,  immediately  after  he  quitted  Westmil^ 
Ster-ball,  he  entered  on  the  province  of  reading  them 
At  Oxford  ;  and  we  are  told  by  tbe  author  of  bis  life^ 
that  even  at  their  commencement,  such  were  the  expeo-. 
tations  formed  from  the  acknowledged  abilities  of  tbe 
lecturer,  they  were  attended  by  a  very  crowded  class  of 
young  men  of  the  first  families,  charaoters,  and.  hopes  ^ 
but  it  was  not  till  the  year  1758,  that  tbe  lectures  in 
the  form  they  now  bear  were  read  at  the  universitj. 
Mr  Vioer  having  by  bis  will  left  not  only  the  cop^ 
right  of  his  abridgment,  but  other  property  to  a  cp»» 
siderable  amount,,  to  the  university  of  Oxford,.,  to  found 
a  professorship,  fellowshijw^  and  scholarships  of  commoil 
law,  he  was  on  the  20tb  October  1758  unaniuKNisly 
elected  VInerian  professor}  and  on  tlie  25tb  of  the 
same  month  read  his  first  introductory  lecture,  wbic)i 
he  published  at  tbe  req|Dest  of  the  vice-chancellor  and 
beails  of  houses^  and  afterwards  prefixed  to  the  firat 
volume  of  his  Commentaries.  His  lectures  now  bad 
ffained  such  universal  applause,  that  he  was  requested 
by  a  noble  personage  who  superintended  the  educatiea 
of  our  present  sovereign,,  then  prince  of  Wales,  to  read. 
them  to  bis  royal  highness.}  but  as  he  was  at  that 
time  engaged  to  a  numerous  class  of  pupils  in  the  onl- 
versity,  he  thought  he  could  not,  consistently  with  that 
engagement,  comply  with  this  request,  and  therefore 
declined  it..  But  be  transmitted  copies  of  many  of 
them  ibr  the  perusal  of  bis  royal  highness  i  who,  far 
from  being  offended  at  an  excuse  grounded  on  so 
honourable  a  motive,  was  pleased  to  order  a  hand- 
some gratuity  to  be  presented  to  him.  It  is  doubtfal 
whether  tbe  Commentaries  were  originally  intended 
for  tbe  press ;  but  many  imperfect  and  incorrect  copies 
having  got  abroad,  and  a  pirated  edition  of  them  being 
either  published,  or  preparing  for  publication  in  Ire- 
land, tbe  learned  lecturer  thought  proper  to  print  a 
correct  edition  himself;  and  in  November  1765  pv 
blisfaed  tbe  first  volume  under  the  title  of  Commentaries 
on  the  Laws  of  England ;  and  in  the  coarse  of  the  four 
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^  WArk.  It  oaglit  to  be  remarked,  that  before  tbis  pe- 
riod the  reputation  his  lectures  deservedly  acquired  him 
had  induced  him  to  resume  his  practice  in  Westminster- 
hall ;  and  in  a  course  somewhat  inverted  from  the  ge^ 
neral  progress  of  his  profession,  he  who  had  quitted  the 
'bar  for  an  academic  life,  was  sent  back  fi<om  the  col- 
lege to  the  bar,  with  a  considerable  increase  of  business. 
He  was  likewise  elected  into  parliament,  first  for  Hin- 
don,  and  afterwards  for  Westbnry  in  Wilts  j  but  in 
neither  of  these  departments  did  he  equal  the  expecta- 
tions his  writings  had  raised.  The  part  he  took  in  the 
Middlesex  election  drew  upon  bim  the  attack  of  some 
persons  of  ability  in  the  senate,  and  likewise  a  severe 
fjunim.  animadversion  of  one  of  the  keenest  polemical  writers* 
•in  the  paper  war  of  that  day.  This  circumstance  pro- 
bably strengthened  the  aversion  he  professed  to  parlia- 
mentary attendance ;  *'  where,  (be  said)  amidst  the 
rage  of  contending  parties,  a  man  of  moderation  must 
expect  to  meet  with  no  quarter  from  any  side  :**  and 
when,  on  the  resignation  of  Mr  Donning  in  1770,  be 
was  offered  the  place  of  solicitor-general,  he  refused 
that  office ;  but  shortly  mfterwards,  on  the  promotion 
of  Sir  Joseph  Yates  to  a  seat  in  the  court  of  common- 
;p1pas,  accepted  a  seat  on  the  bench,  and  by  the  death 
of  Sir  Joseph  succeeded  him  there  also.  As  a  judge, 
he  was  not  inactive ;  but,  when  not  occapied  in  the 
*dutie8  of  his  station,  was  generally  engaged  in  some 
acheme  of  public  utility.  The  act  for  detached 
bouses  for  hard  labour  for  convicts,  as  a  substitute  for 
transportation,  owed  its  origin  in  a  great  measure  to 
bIm. 

It  ought  not  to  be  omitted,  that  the  last  augmenta- 
tion of  the  judges  salaries,  calculated  to  make  up  the 
deficiencies  occasioned  by  the  heavy  taxes  they  are 
'subject  to,  and  thereby  render  them  more  independent, 
was  obtained  in  a  great  measure  by  his  industry  and 
uttention.  This  respectable  kind  valuable  man  died 
on  the  14th  of  February  lySo,  in  the  50tb  year  of  his 
age. 

BLACKWALL,  Akthont,  A.  M.  a  learned 
author,  after  completing  his  academical  education  at 
Emanuel  college,  Cambridge,  was  appointed  head  ma- 
ster of  the  free  school  at  Derby,  and  lecturer  of  All- 
hallows  there,  where  be  first  distinguished  himself  in 
'the  literary  world  by  an  edition  of  Theognis,  printed 
at  London  in  1706,  and  was  afterwards  head  master 
i>f  the  free  school  at  Market- Bosworth  in  Leicester- 
•hhre.  The  grammar  whereby  he  initiated  the  youth 
under  his  care  into  Latin,  was  of  his  own  composing, 
and  so  happily  fitted  for  the  purpose,  that  he  was  pre- 
Tailed  on  to  nrake  it  public,  though  his  modesty  would 
not  permit  him  to  fix  his  name  to  it,  because  he  would 
'not  be  thought  to  prescribe  to  other  instructors  of 
youth.  It  is  entitled,  **  A  New  Latin  Grammar} 
being  a  short,  clear,  and  easy  introduction  of  young 
Scholars  to  the  Knowledge  of  the  Latin  Tongue  ^  con- 
taining an  exact  Account  of  the  two  first  Parts  of  Gram* 
mar.**  In  his  ^  Introduction  to  the  Classics,**  first 
fMiblisbed  in  171 8,  i2mo,  he  displayed  the  beauties 
of  those  admirable  writers  of  antiquity,  to  the  nndei^« 
'standing  and  imitation  even  of  common  capacities  j 
and  that  in  so  concise  and  clear  a  manner,  as  seemed 
'  peculiar  to  himself.  But  his  greatest  and  nyost  cele- 
brated work  wall  <<  The  sacred  Classics  defended  and 


illustrated  'y  or.  An  Essay  humbly  oflfered  towards  ]ne-§^^ 
serving  the  Purity,  Propriety,  and  True  Eloquence  of  Bhck«,|, 
the  Writers  of  the  New  Testament,*'  in  2  vols.  Mr 
Black  wall  had  the  felicity  to  bring  up  many  excellent 
scholars  in  his  s«'minaries  at  Derby  and  Bosworth;  a«> 
mgng  others,  the  celebrated  Richard  Dawes,  author  of 
the  MuceUanea  Critica,  A  gentleman  who  had  been  hu 
scholar,  being  patron  of  the  church  of  Clapham  in  Sorw 
rey,  presented  him  to  that  living  as  a  mark  of  his  gra- 
titude and  esteem.  Tbis  happening  late  in  life,  and 
Blackwall  having  occasion  to  wait  upon  the  bishop  of 
the  diocese,  he  was  somewhat  pertly  questioned  by  a 
young  chaplain  as  to  the  extent  of  his  learotng;  **  Boj 
(replied  the  indignant  veteran),  I  have  forgot  more 
than  ever  you  knew  !*'  He  died  at  Market^ Boswoilb, 
April  8.  1730. 

BLACK  WELL,  Thomas,  an  eminent  Scottish 
writer,  was  son  of  a  minister  at  Aberdeen,  and  bora 
there  i7or.  He  had  bis  grammatical  leamiag  at  a 
sphool  m  Aberdeen,  studied  Greek  and  phiKwopby  la 
the  Marischal  college  there,  and  took  the  degree  of 
M.  A.  in  1 71 8.  Being  greatly  distingoished  by  in- 
common  parts,  and  an  early  proficiency  in  letters,  he 
was,  Dec.  1723,  made  Greek  professor  in  the  college 
where  he  had  been  educated ;  and  cod  tinned  to  teach 
that  language  with  applause  even  to  his  death.  la 
1737,  was  published  at  London,  but  without  his  naaie, 
**  An  Enquiry  into  the  Life  and  Writings  of  Homer,** 
8vo;  a  second  edition  of  which  appeared  in  1736; 
and  not  long  after,  **  Proofs  of  the  Enquiry  into  Ho- 
mer's Life  and  Writings,**  which  was  a  translation  of 
the  Greek,  Latin,  Spanish,  Italian,  and  French  notes, 
subjoined  to  the  original  work.  In  1748,  he  published 
*'  Letters  concerning  Mythology,**  8vo ;  without  bit 
name  also.  The  same  year,  be  was  made  principal  of 
the  Marischal  college  in  Aberdeen,  and  is  the  only  lay- 
man who  hath  been  appointed  principal  of  that  col- 
lege, since  the  patronage  came  to  the  crown,  byths 
forfeiture  of  the  Marischal  family,  in  171 6;  all  the 
other  principals  having  been  ministers  of  the  church  of 
Scotland.  March  1752,  he  took  the  degree  of  doctor 
of  laws :  and  the  year  following  came  out  the  first  vo- 
lume of  his  Memoirs  of  the  Court  of  Aognstua,  4to. 
The  second  volume  appeared  in  1755  \  and  the  third, 
which  was  posthumous,  and  left  incomplete  by  the  au- 
thor, was  fitted  for  the  press  by  John  Mills,  Esq.  and 
published  in  1764.  At  the  same  time  was  published  a 
third  edition  of  the  two  former  volumes  :  Which  is  a 
proof  of  the  good  reception  the  work  met  with  from 
the  public }  though  it  roust  be  acknowledged  that  the 
parade  vrith  which  it  is  written,  and  the  peculiarity  of 
its  language,  exposed  it  to  some  severity  of  censure. 

Soon  after  be  became  principal  of  bit  college,  he 
married  a  merchant*s  daughter  of  Aberdeen,  by  whom 
be  had  no  children.  Several  years  before  hit  dnith,  his 
health  began  to  decline :  his  disorder  was  of  the  eoa- 
sumptive  kind,  and  thought  to  be  forwarded  by  an 
excess  of  abstemiousness  which  he  imposed  upon  him- 
self. His  disease  increasing,  he  was  advised  to  travel, 
and  accordingly  set  out  in  Feb.  1757  \  howcTcr,  he  wu 
not  able  to  go  iarther  than  Edinburgh^  in  which  city 
he  died  the  8th  of  March  following,  in  his  56th  year. 
He  was  a  Terr  ingenious  and  very  feamed  man :  he  bad 
an  eqoabh  flow  of  temper,   and  a  tmly  philosophic 
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«]1,  ipirit,  both  which  he  seems  to  hsve  preserved  to  the 
er.  Jast ;  for  on  the  day  of  hU  death  he  wrote  to  several  of 
■""  his  frieods.  , 

'  Blackwell,  Alexafuler^  son  of  a  dealer^  in  knit- 
hose,  at  Aberdeen,  where  he  received  a  liberal  edu- 
cation, studied  physic  under  Boerhaave  at  Leyden^ 
.  took  the  degree  of  M.  D.  and  acquired  a  proficiency 
in  the  modern  languages.  On  his  return  home,  hap- 
pening to  stay  some  time  at  the  Hague,  be  contracted 
ans  intimacy  with  a  Swedish  nobleman.  Marrying  a 
gentleman^s  daughter  in  the  neighbourhood  oi'  Aber* 
deen,  he  proposed  practising  his  profession  in  that  part 
of  the  kingdom  ;  but  in  two  years  finding  his  expecta- 
tions disappointed,  he  came  to  London,  where  lie  met 
with  still  less  encouragement  as  a  physician,  and  com* 
menced  corrector  of  the  press  for  Mr  Wilkins  a  prin- 
ter. After  some  years  spent  in  this  employment,  he 
set  op  as  a  printer  himself :  and  carried  on  several  large 
works  till  1734,  when  he  became  bankrupt.,  In  wliat 
manner  he  subsisted  for  a  considerable  time  after  this 
event  we  do  not  learn,  unless  it  was  by  the  ingenu- 
ity of  his  wife,  who  published  ^*  A  curious  Her- 
bal, containing  500  Cuts  of  the  most  useful  Plants 
which  are  now  used  in  the  Practice  of  Physic,  engraved 
on  folio  Copperplates,  after  Drawings  taken  from  the 
Life,  hj  Elizabeth  Blackwell.  To  which  is  added  a 
short  Description  of  the  Plants,  and  their  common 
Uses  in  Physic,  1 739,''  2  vols,  folio.  In  or  about  the 
year  1740  he  went  to  Sweden,  and  renewing  his  inti- 
macy with  the  nobleman  he  knew  at  the  Hague,  again 
assumed  the  medical  profession,  and  was  very  well  re- 
ceived in  that  capacity  ^  till  turning  projector,  he  laid 
a  scheme  before  his  Swedish  majesty  for  draining  the 
fens  and  marshes,  which  was  well  received,  and  many 
thousands  employed  in  prosecuting  it  under  the  doc- 
tor's direction,  from  which  he  had  some  small  allow- 
ance.from  the  king.  This  scheme  succeeded  so  well, 
he  turned  his  thoughts  to  others  of  greater  import- 
ance, which  in  the  end  proved  fatal  to  him.  He 
was  suspected  of  being  concerned  in  a  plot  with  Count 
Tessin,  and  was  tortured  ^  which  not  producing  a  con- 
fession, he  was  beheaded  August  9.  1 748  ^  and  soon 
after  this  event  appeared  "  A  genuine  Copy  of  a  Let- 
ter from  a  merchant  in  Stockholm  to  his  correspond- 
ent in  London  ;  containing  an  Impartial  Account  of 
Doctor  Alexander  Blackwell,  his  Plot,  Trial,  Charac- 
ter, and  Behaviour,  both  under  Examination  and  at 
the  Place  of  Execution  ;  together  with  a  copy  of  a 
Paper  delivered  to  a  Friend  upon  the  Scafiold.*'  He 
possessed  a  good  natural  genius,  but  was  somewhat 
flighty  and  a  little  conceited.  His  conversation,  how- 
ever, was  facetious  and  agreeable  ^  and  he  might  be 
considered  on  the  whole  as  a  well-bred  accomplished 
gentleman, 

BLADDER,  in  Anatomy^  a  thin  expanded  mem- 
branous body,  found  in  several  parts  of  an  animal,  ser- 
ving as  a  receptacle  of  some  juice,  or  of  some  liquid  ex- 
crement 'j  from  whence  it  takes  various  denominations, 
as  unne-ifladder^  gaU-bludder^  &c. 

Bi<ADD£R,  by  way  of  eminence,  is  a  large  vessel 
which  serves  as  a  receptacle  of  the  urine  of  animals,  af- 
ter its  secretion  from  the  blood  in  the  kidneys.  This 
is  sometimes  also  called,  by  way  of  distinction,  the  t/rt* 
nary  bladder^  vesica  urinaria.  The  bladder  is  situated 
in  the  pelvis  of  the  abdomen^  iu  mea  immediately  on 
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the  rectum }  in  women  on  the  vagina  nteri.     See  Ana-    Bladder- 
TOMT  Index.  ,  H 

Though  the  urinary  bladder  be  naturally  single,  yet  Blatium. 
there  have  been  instances  of  nature^s  varying  from  her^ 
self  in  this  particular.  The  bladder  of  the  famous  Ca- 
saubon,  upon  dissecting  his  body  after  his  death,  was  . 
found  to  be  double  \  and  in  the  Philosophical  Transue- 
tions,  we  have  an  account  of  a  triple  bladder  found  in 
the  body  of  a  gentleman  who  had  long  been  ill  and  no 
one  could  guess  the  cause. 

The  urinary  bladders  of  brutes  are  differently  contri- 
ved from  the  human  bladder,  and  from  each  other  ac- 
cording to  the  structure,  economy,  and  manners  of  liv- 
ing of  each  oreature.     See  Anatomy  Index. 

Bladders,  when  below  a  certain  magnitude,  are  mor» 
usually  denominated  by  the  diminutive  vesicles,  tv^'cu/ip*. 
Of  these  we  meet  with  many  sorts  both  in  the  animal 
and  vegetable  world  j  some  natural,  as  in  the  lungs,  es- 
pecially of  frogs,  and,  as  some  also  imagine,  in  the 
muscles  ^  others  morbid  or  preternatural,  as  the  hydatim 
des^  and  those  observable  in  the  itch.  Naturalists  have 
also  discovered  bladders  in  the  thorax  and  abdomen  of* 
birds,  as  well  as  others  in  tlie  belly  of  fishes^  called  oiir*- 
biadders^  and  swims. 

Vegetable    bladders   are    found  everywhere  in « the,- 
structure  of  the  bark,  the  fruit,  pith,  and  parenckynusi 
or  pulp  \  besides  those  morbid  ones  raised  on  the  sur- 
face of  leaves  by  the  puncture  of  insects. 

BLADDEH-Nut.    See  Staphtuea,  Botany  Index.. 

BhADDER'Senna.    See  Colutea,  Botany  Index* 

BLADE,  in  commerce,  a  thin  slender  piece  of  me* 
tal,  either  forged  by  the  hammer  or  run  and  cast  in. 
moulds,  to  be  afterwards  sharpened  to  a  point,  edge,  or 
the  like. 

Sword-blades  are  made  by  the  armourers,  knife- blades 
by  the  cutlers,  &c.  The  English  and  Danuiscus  blades 
are  most  esteemed  *,  among  the  French,  those  of  Vienne 
in  Dauphiny  have  the  preference.  The  conditions  of  » 
good  blade  of  a  small  sword  are,  that  it  be  light  and 
tough,  apter  to  bend  than  break.  When  it  will  stand 
in  the  bend,  it  is  called  a  poor  man's  blade.. 

BLADEN,  Marti j9,  a  translator  and  dramatic  au- 
thor, was  formerly  an  officer  in  the  army,  bearing  the 
commission  of   a  lieutenant-colonel  in  Queen  Anne^s  ~ 
reign,  under  the  great  duke  of  Marlborough,  to  whom 
he  dedicated  a  translation  4>f  Caesar's  Commentaries, 
which  he  had  completed,  and!  which  is  to  this  day  a.. 
book  held  in  good  estimation.     In  1714,  he  was  made 
one  of  the  Lords  Commissioners  of  Trade  and  Planta- 
tions^ and  in  17 17  was  appointed  envoy  extraordinary 
to  the  court  of  Spaiu,  in  the  room  of  «— -~  Brett,  Esq. 
but  declined  it,  choosing  rather  to  keep  the  post  he  al- 
ready had,   which  was  worth  I  cool,   per  annum,  and . 
which  he  never  parted  with  till  bis  death,  which  was  v 
in  May  1746.  He  was  also  many  years  member  of  par- 
liament for  the  town  of  Portsmouth.     He  wrote  two 
dramatic  pieces  \  both  of  which  (for  the  one  is  only  a 
masque  introduced  in  the  third  act  of  the  other)  were 
printed  in  the  year  1705^  without  the  author's  consent. 
Their  names  are,  i.  Orpheus  and  Euridice,  a  masque. 
2.  Solon,  a  tragic-comedy. 

BLADUM,  in  the  middle-age  writers,  is  taken  for 
all  sort  of  standing  c8rn  in  the  blade  and  ear.     The  - 
word  is  also  written  bUitum^  blava^  and  blavivm. 

la  our  old  charters,  the.  word  bladum  included  the 
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Blair,  tre  fofficieDtly  explained  by  himMlf  ip  hit  address  to 
the  reader.  The  sermons  which  it  contains  %vere  com- 
posed at  very  different  periods  of  bis  life }  but  they  were 
all  written  out  anew  in  his  own  hand^  and  in  many 
parts  recoroposedy  during  the  Course  of  the  summer  1 800, 
after  he  had  completed  his  eighty-second  year.  They 
were  delivered  to  the  publishers  about  six  weeks  be- 
fore his  death  in  the  form  and  order  in  which  they 
now  appear.  And  it  may  gratify  his  readers  to  know 
that  the  last  of  them  which  he  composed,  though  not 
the  last  in  the  order  adopted  for  publicationi  was  the 
sermon  on  a  Life  of  Dissipation  and  Pleasure — a  sermon 
written  with  great  dignity  and  eloquence,  and  which 
should  be  regarded  a3  his  solemn  parting  admonition  to 
a  class  of  men  whose  conduct  is  highly  important  to  the 
community,  and  whose  reformation  and  virtue  he  had 
long  laboured  most  zealously  to  promote. 

The  sermons  which  he  has  given  to  the  world  are 
universally  admitted  to  be  models  in  their  kind  j  and 
they  will  long  remain  durable  monuments  of  the  piety, 
the  genius,  and  sound  judgment  of  their  author.  But 
they  formed  only  a  small  part  of  the  discourses  he  pre- 
pared for  the  pulpit.  The  remainder  modesty  led  him 
to  think  unfit  for  the  press :  aod,  influenced  by  an  ex- 
cusable solicitude  for  bis  reputation,  he  left  behind  him 
an  explicit  injunction  that  his  numerous  manuscripts 
should  be  destroyed.  The  greatness  of  their  number 
was  creditable  to  his  professional  character,  and  exhi- 
bited a  convincing  proof  that  his  fame  as  a  public 
teacher  had  been  honourably  purchased  by  the  most 
unwearied  application  to  the  private  and  unseen  labours 
of  his  office.  It  rested  on  the  uniform  intrinsic  excel- 
lence of  his  discourses  in  point  of  matter  and  composi- 
tion,  rather  than  on  foreign  attructions  ;  for  his  delive- 
ry, though  distinct,  serious,  and  impressive,  was  not  re- 
markably distinguished  by  that  magic  charm  of  voice 
and  action  which  captivates  the  senses  and  imagination, 
and  which  in  the  estimation  of  superficial  hearers,  con- 
stitutes the  chief  merit  of  a  preacher. 

In  that  department  of  his  professional  duty  which  re- 
garded the  government  of  the  church,  Dr  Blair  was 
steadily  attached  to  the  cause  of  moderation.  From 
diffidence,  and  perhaps  from  a  certain  degree  of  inap- 
titude for  extemporary  speaking,  he  took  a  less  public 
part  in  the  contests  of  ecclesiastical  politics  than  some 
of  his  cotemporaries }  and,  from  the  same  causes,  he 
never  would  consent  to  become  moderator  of  the  gene- 
ral assembly  of  the  church  of  Scotland.  But  his  in- 
fluence among  his  brethren  was  extensive  :  his  opinion, 
guided  by  that  sound  uprightness  of  judgment  which 
formed  the  predominant  feature  of  his  intellectual  cha** 
racter,  had  been  always  held  in  high  respect  by  the 
friends  with  whom  he  acted,  and  for  many  of  the  last 
years  of  bis  life  it  was  received  by  them  almost  as  a 
law.  The  great  leading  principle  in  which  they  cor- 
dially concurred  with  him,  and  which  directed  all  their 
measures,  was  to  preserve  the  church  on  the  one  side 
from  a  slavish  corrupted  dependence  on  the  civil  power, 
and  on  the  other  from  a  greater  infusion  of  democra- 
tical  influence  than  is  compatible  with  good  order,  and 
the  established  constitution  of  the  country. 

The  reputation  which  he  acquired  in  the  discharge 
of  his  public  duties  was  well  sustained  by  the  great  re- 
spectability of  his  private  character.  Deinving  froip 
family  associations  a  strong  sense  of  clerical  decorum. 
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feeling  on  his  heart  deep,  impressiona  of  religioiis  aai  f\^ 
moral  obligation,  and  guided  in  his  intercourse  in  the 
world  by  the  same  correct  and  delicate  taste  which  ap. 
peared  in  his  writings,  he  was  eminently  distingui&bed 
through  life,  by  the  prudence,  purity,  and  dignified 
propriety  of  his  conduct.  His  mind,  by  coDStttutum 
and  culture,^  was  admirably  formed  for  enjoying  hap- 
piness :-— well  balanced  in  itself  by  the  nice  proportioa 
and  adjustment  of  its  faculties,  it  did  not  incline  him  to 
any  of  those  eccentricities,  either  of  opinion  or  of  ac- 
tion, which  are  too  often  the  lot  of  genius  ^  free  from 
all  tincture  of  envy,  it  deb'ghted  cordially  in  the  pro- 
sperity and  fame  of  his  companions  ^  sensible  to  the 
estimation  in  which  he  himself  was  held,  it  disposed 
him  to  dwell  at  times  on  the  thought  of  his  success 
with  a  satisfaction  which  he  did  not  affect  to  conceal  ^ 
inaccessible  alike  to  gloomy  and  to  pecTish  impressions, 
it  was  always  master  of  its  own  movements,  and  ready, 
in  an  uncommon  degree,  to  take  an  active  and  pleasbg 
interest  in  every  thing,  whether  important  or  trifling, 
that  happened  to  become  for  the  moment  the  object  of 
bis  attention.  This  habit  of  mind,  tempered  with  the 
most  unsupecting  simplicity,  and  united  to  eminent  ta- 
lents and  inflexible  integrity,  while  it  secured  to  the 
last  his  own  relish  of  life,  was  wonderfully  calcolatsd 
to  endear  him  to  his  friends,  and  to  render  him  an  ia- 
valnable  member  of  any  society  to  which  he  belonged* 
Indeed  few  men  have  been  more  universally  respected 
by  those  who  knew  him,  more  sincerely  esteemed  in 
the  circle  of  his  acquaintance,  or  more  tenderly  belov- 
ed by  those  who  enjoyed  the  blessings  of  hb  private  and 
domestic  connection. 

In  April  1748,  he  married  his  consin  Catharint 
Bannatine,  daughter  of  the  Rev.  James  Bannatine,  one 
of  the  ministers  of  Edinburgh.  By  her  be  bad  a  soa 
who  died  in  infancy,  and  a  daughter  who  lived  to  her 
twenty- fi^t  year,  the  pride  of  her  parents,  and  adorn- 
ed with  all  the  accomplishments  that  became  her  age 
and  sex.  Mrs  Blair  herself,  a  woman  of  great  good 
sense  and  spirit,  was  also  taken  from  him  a  iew  yeait 
before  bis  death,  after  she  had  shared  with  the  tendeiw 
est  affection  in  all  his  fortunes,  and  contributed  near 
half  a  century  to  his  happiness  and  comfort. 

Dr  Blair  bad  been  naturally  of  a  feeble  constitution 
of  body  ',  but  as  he  grew  up  his  constitution  acquired 
greater  firmncKS  and  vigour.  Though  liable  to  occa- 
sional attacks  from  some  of  the  sharpest  and  most  pain- 
ful diseases  that  afflict  the  human  frame,  he  enjoyed  a 
general  state  of  good  health ',  and,  through  habitual 
cheerfulness,  temperance,  and  care,  survived  the  usual 
term  of  human  life.  For  some  years  he  had  felt  him- 
self unequal  to  the  fatigue  of  insyocting  his  very  large 
congregation  from  the  pulpit »  and,  under  the  impres- 
sion which  this  feeling  produced,  he  has  been  heard  at 
times  to  say,  with  a  sigh,  *  that  he  was  left  almost  the 
last  of  his  cotemporaries.*  ^et  he  continued  to  the 
end  in  the  regular  discharge  of  all  his  other  official  do- 
ties,  and  particularly  in  giving  advice  to  the  afflicted, 
who  from  different  quarters  of  the  kingdom  solicited  bis 
correspondence.  His  last  summer  was  devoted  to  the 
preparation  of  his  fifth  volume  of  sermons  i  and  in  tbe 
course  of  it  he  exhibited  a  vigour  of  understanding  and 
capacity  of  exertion  equal  to  that  of  his  best  days. 

He  began  the  winter  pleased  with  himself  on  ac- 
count of  the  GompUtioA  of  this  work,  and  hU  friends 
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«ir.  were  (Uiterccl  with  the  hope  that  he  might  live  to  en- 
joy the  accession  of  emolument  and  fame  which  be  ex- 
pected it  would  bring.  But  the  seeds  of  a  mortal  dis- 
ea5ie  were  lurking  unperceived  within  him*  On  the 
24th  of  December  1800,  l^e  complained  of  a  pain  in 
his  bowels,  which,  during  that  and  the  following  daji 
gave  him  but  little  uneasiness;  and  he  received  as  usual 
the  visits  of  his  friends.  On  the  afternoon  of  the  26tbt 
the  symptoms  became  violent  and  alarming :  He  felt 
that  he  was  approaching  the  end  of  his  appointed 
course :  and  retaining  to  the  last  moment  the  full  pos« 
session  of  his  mental  faculties,  he  expired  on  the  morn- 
ing of  the  27th,  with  the  composure  and  hope  which 
became  a  Christian  pastor. 

Blair,  Johuj  a  Scottish  author,  was  cotemporary 
with,  and  the  companion,  some  say  the  chaplain,  of  Sir 
WiHiam  Wallace.  He  attended  that  great  hero  in  al- 
most all  his  exploits:  and,  after  his  death,  which  left 
so  great  a  stain  on  the  character  of  Edward  I.  of  £ng* 
land,  he  wrote  his  memoirs  in  Latin.  The  injury  of 
time  has  destroyed  this  work,  which  might  have  thrown 
tlie  greatest  light  on  the  history  of  a  very  busy  and  re- 
markable period.  An  inaccurate  fragment  of  it  only  has 
descended  to  us,  from  which  little  can  be  learned,  and 
which  was  published,  with  a  commentary,  by  Sir  Robert 
Sibbald. 

Blair,  Jameg^  an  eminent  divine,  was  bom  and 
bred  in  Scotland,  where  he  had  at  length  a  benefice  in 
the  episcopal  church  \  but  meeting  with  some  discou- 
ngements,  he  came  to  England  in  the  latter  end  of 
the  reign  of  K.ing  .Charles  II.  and  was  sent  by  Dr 
Compton  as  a  missionary  to  Virginia,  and  was  after- 
wards, by  the  same  bishop,  made  commissary  for  that 
colony,  the  .highest  office  in  the  church  there.  He 
distinguished  himself  by  his  exemplary  conduct  and  un- 
wearied labours  in  the  work  of  the  ministry  ^  and  find- 
ing that  the  want  of  proper  seminaries  for  the  advance- 
ment of  religion  and  learning  was  a  great  damp  upon 
all  attempts  for  the  propagation  of  the  gospel,  he 
formed  a  design  of  erecting  and  endowing  a  college  at 
Williamsburgh,  in  Virginia,  for  professors  and  stu- 
dents in  academical  learning.  He  therefore  not  only 
■et  on  foot  a  voluntary  subscription;  but,  in  1693, 
came  to  England  to  solicit  the  affair  at  court :  when 
Queen  Mary  was  so  well  pleased  with  the  noble  design, 
that  she  espoused  it  with  particular  zeal ;  and  King  Wil- 
liam readily  concurring  with  her  majesty,  a  patent  was 
passed  fov  crediting  and  endowing  a  coHege  by  the  name 
of  the  JTHitam  and  Mary  college^  of  which  Mr  Blair 
was  appointed  president,  and  enjoyed  that  office  near 
50  years.  He  was  also  rector  of  Williamsburgh,  and 
president  of  the  council  in  that  colony.  He  wrote, 
Our  Saviour^s  divine  Sermon  on  the  Mount  explain- 
ed, in  several  sermons,  4  vols,  octavo  \   and  died  in 
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Blair,  John^  an  eminent  cbronologist,  was  edu- 
cated at  Edinburgh  \  and  coming  to  London  was  for 
some  time  usher  of  a  school  in  Hedge-Lane.  In  1754, 
be  presented  to  the  world  that  valuable  publication, 
^  The  Chronology  and  History  of  the  World,  from 
the  Creation  to  the  year  of  Christ  1753.  Illustrated 
in  L VI.  Tables  \  of  which  four  are  mtroductory  and 
contain  the  centuries  prior  to  the  first  Olympiad  ;  and 
each  of  the  remaining  LII.  contains  in  one  expanded 
view  50  years,  or  half  a  century.^     Tbis  volume, 


which  is  dedicated  to  Lord  Chancellor  Hardwicke,  was 
published  by  subscription,  on  account  of  the  great  ex- 
pence  of  the  plates,  for  which  the  author  apologized 
in  bis  preface,  where  he  acknowledged  great  obliga- 
tions to  the  earl  of  Bath,  and  announced  some  chrono- 
logical dissertations,  wherein  he  proposed  to  illustrate 
the  disputed  points,  to  explain  the  prevailing  systems 
of  chronology,  and   to  establish  the  authorities   upon 
which  some  of  the  particular  eras  depend.    In  January 
1755,  he  was  elected  a  fellow  of  the  Royal  Society  ^ 
and  in  1761  of  the  Society  of  Antiquaries.     In  1756 
he  published  a  second  edition  of  bis  *'  Chronological 
Tables.**    In  September  1757,  he  was  appointed  chap- 
lain  to  the  princess  dowager  of  Wales,  and  mathema- 
tical tutor  to  the  duke  of  York ;  and  on  Dr  Town- 
shend^s  promotion  to  the  deanery  of  Norwich,  the  ser- 
vices of  Dr  Blair  were  rewarded,  March  10.  X76r, 
with  a  prebendal  stall  at  Westminster.     The  vicarage 
of  Hinckley  happening  to  fall  vacant  six  days  after,  by 
the  death  of  Dr  Morris,  Dr  Blair  was  presented  to  it 
by  the  dean  and  chapter  of  Westminster  \  and  in  Au* 
gust  that  year  he  obtained  a  dispensation  to  hold  with 
it  the  rectory  of  Burton  Coggles  in  Lincolnshire.      In 
September  1 763  he  attended  his  royal  pupif  the  duke 
of  York  in  a  tour  to  the  continent  \  had  the  satisfac- 
tion of  visiting  Lisbon,  Gibraltar,  Minorca,  most  of 
the  principal  cities  in  Italy,  and  several  parts  of  France, 
mud   returned  with  the  duke  in  August  1764.      In 
1768  he  published  an  improved  edition  of  bis  **  Chro* 
nological  Tables,**  which  he  dedicated  to  the  princess 
of  Wales,  who  bad  expressed  her  early  approbation  of 
the  former  edition.    To  the  new  edition  were  annexed, 
<<  Fourteen  Maps  of  Ancient  and  Modern  Geography, 
for  illustrating  the  Tables  of  Chronology  and  History* 
To  which  is  prefixed  a  Dissertation  on  the  Progress  of 
Geography."    In  March  1771,  he  was  presented  by 
the  dean  and  chapter  of  Westminster  to  the  vicarage  of 
St  Bride*s  in  the  city  of  London  \  which  made  it  ne- 
cessary for  him  to  resign  Hinckley,  where  he  had  ne- 
ver resided  for  any  length  of  time.     On  the  death  of 
Mr  Sims,  in  April  1776,  he  resigned  St  Bride*8,  and 
was  presented  to  the  rectory  of  St  John  the  Evangelist 
in  Westminster  \  and  in  June  that  year  obtained  a  dis- 
pensation to  hold  the  rectory  of  St  John  with  that  of 
Horton,  near  Colebrooke  Bucks.     His  brother  Cap- 
tain Blair  falling  gloriously  in  the  service  of  his  conn- 
try  in  the  memorable  sea-nght  of  April  12.  1782,  the 
shock  accelerated  the  Doctor*s  death.     He  had  at  the 
same  time  the  influenza  in  a  severe  degree,  which  put 
a  period  to  his  life,  June  24.  1782.     His  library  wai 
sold  by  auction  December  i  i-X3th,  1782  \  and  a  course 
of  his  **  Lectures  on  the  Canons  of  the  Old  Testa- 
ment** hath  sipce  been  advertised  as  intended  for  pub* 
lication  by  his  widow. 

Blair  of  Athol^  a  castle  belonging  to  the  duke  of 
At  hoi,  seated  in  a  district  of  the  same  name,  in  Perth* 
shire  in  Scotland.  W.  Long.  3.  30.  N.  Lat  56.  46. 
This  castle  was  besieged  by  the  Highland  army  in  1746^ 
and  bravely  defended  by  Sir  Andrew  Agnew,  who  was 
reduced  to  eat  horse*s  flesh,  until  he  was  relieved  by  the 
Hessians  under  the  earl  of  Crawford. 

BLAISE,  a  military  order  instituted  by  the  kings 
of  Armenia,  in  honour  of  St  Blaise,  anciently  bishop 
of  Sebasta  in  that  country,  the  patioo  saint  «f  XhaX 
natioik^ 
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Jostinian  calls  them  knights  of  8t  Blaise  and  St  Ma* 
ry,  anJ  places  them  not  only  in  Armenia,  but  in  Pa« 
lestine.  They  made  a  particular  vow  to  defend  the 
religion  of  the  church  of  Rome,  and  followed  the  rule 
of  St. Basil.  The  precise  year  of  the  institution  of  the 
knights  of  St  Blaise  is  not  known ',  but  they  appear  to 
have  commenced  about  the  same  time  with  the  knights 
Templars  and  Hospitallers }  to  the  former  of  which 
they  bore  a  near  affinity,  the  regulars  being  the  tame  in 
both. 

'  BLAISOIS,  a  late  province  of  France,  bounded  on 
the  north  by  Beaoce,  on  the  east  hy  the  Orleannois,  on 
the  soutK*  by  Berrj,  and  on  the  west  by  Tooraine.  It 
now  forms  th^  department  of  Loire  and  Cher.  Blois  is 
the  capital  town. 

BLAKE,  Robert,  a  famous  English  admiral,  bom 
August  1589  at  Bridgewater  in  Somersetshire,  where  he 
was  educated  at  the  grammar-schooL  He  went  from 
thence  to  Oxford  in  1615,  where  he  was  entered  at  St 
Albania  Hall.  From  thence  he  removed  to  Wadham 
eoliege^  and  on  the  loth  of  February  16 17,  betook 
the -degree  of  bachelor  of  arts.  In  1623,  he  wrote  a 
copy  of  verses  on  the  death  of  Mr  Camden,  and  soon 
after  left  the  univefbity.  He  was  tinctured  pretty  early 
with  republican  principles,  and  disliking  that  severity 
with  which  Dr  Laud,  then  bishop  of  Bath  and  Wells, 
pressed  uniformity  in  his  diocese,  he  began  to  fall  into 
the  puritanical  opinions.  His  natural  bluntness  causing 
his  principles  to  be  well  known,  the  puritan  party  re« 
turned  him  member  for  Bridgewater  in  1640  \  and  he 
served  in  the  parliament  army  with  great  courage'  du« 
ving  the  civil  war :  but  when  the  king  was  brought  to 
trial,  he  highly  disapproved  the  measqre  as  illegal,  and 
was  frequently  heard  to  say,  /w  would  as  freely  venture 
his  life'  to  save  -the  king^  as  ever  he  did  to  serve  the  par* 
Uament.  But  this  is  thought  to  have  been  chiefly  owing 
to  the  humanity  of  his  temper,  since  after  the  death 
of  the  king  he  fell  in  wholly  with  the  republican  party, 
and,  next  to  Cromwell,  was  the  ablest  officer  the  par- 
Kament  bad. 

In  1 648-9,  he  was  appointed,  in  conjunction  with  Co« 
lonel  Dean  and  Colonel  Popham,  to  command  the  fleet ; 
and  soon  after  blocked  up  Prince  Maurice  and  Prince 
Rupert  in  Kinsale  harbour.  But  these  getting  out, 
Blake  fotiowed  them  from  port  to  port :  and  at  last  at- 
tacked them  in  th<it  of  Malaga,  burnt  and  destroyed 
their  whole  fleet,  two  ships  only  excepted,  the  Refor- 
mation in  which  Prince  Rupert  himself  was,  and  the 
Swallow  commanded  by  bis  brother  Prince  Maurice. 
Iti  1652,  he  was  constituted  sole  admiral^  when  he  de- 
feated the  Dutch  fleet  commanded  by  Van  Tromp, 
Ruyter,  and  de  Wit,  in  three  several  engagements,  in 
which  the  Dutch  lost  11  men  of  war,  30  mtrrchant  ships, 
ftnd  according  to  their  owu  accounts,  had  1500  men 
slain.  Soon  after  Blake  and  his  colleagues,  with  a 
g^and  fleet  of  1 00  sail,  stood  over  to  the  Dutch  coast  j 
and  forced  their  fleet  to  fly  for  slielter  into  the  Texel, 
where  they  were  kept  for  some  time  by  Monk  and  Dean, 
while  Blake  sailed  northward.  At  last,  however, 
Tromp  got  out,  and  drew  together  a  fleet  of  1 20  men 
of  war  ;  and  on  the  3d  of  June,  the  generals  Dean  and 
Monk  came  to  an  engagement  with  the  enemy  off  the 
North  Foreland  with  indifferent  success :  but  the  next 
day  Blake  coming  to  their  assistance  with  18  ships, 
gained  a  complete  victory )  so  that  if  the  Dutcb  had. 
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not  saved  themselves  on  Calais  saDds,  their  whole  fleet 
bad  been  sunk  or  taken* 

In  April  1653,  Cromwell  turned  out  the  pariiament, 
and  shortly  after  assumed  the  sapreme  power.    The 
states  hoped  great  advantages  from  this,  but  were  dis* 
appointed.     Blake  said  on  this  occasion  to  his  offioef% 
*^  It  is  not  for  os  to  mind  state  aflGiirs^  but  to  keep 
foreigners  from  fooling  us.**— In  November  1654  Cronn 
well  sent  him  with  a  strong  fleet  into  the  Mediterra- 
nean, with  orders  to  support  the  honour  of  the  English 
flag,  and  to  procure  satisfriction  for  the  injuries  that 
might  have  been  done  to  our  merchants.     In  the  begin- 
ning of  December,  Blake  came  into  the  road  of  Cadiz, 
where  he  was  treated  with  all  imaginable  respect ;  a 
Dutch  admiral  would  not  hoist  his  flag  wbile  he  was 
there ;   and  his  name  was  now  grown  so  formidaUef 
that  a  French  squadron  having  stopped  one  of  his  ten- 
ders, which  had  been  separated  from  Blake  in  a  storm, 
the  admiral,  as  soon  as  he  knew  to  whom  it  belonged, 
sent  for  the  captain  on  board,  and  dninl^  Blake^s  hnlth 
before  him  with  great  oerenaony,  under  a  discharge  of 
five  guns,  and  then  dismissed  him.  The  Algerines  were 
so  much  afraid  of  him,  that,  stopping  the  Sallee  rovers, 
they  obliged  them  to  deliver  up  what  £ngliah  prisoners 
they  had  on  hoard,  and  then  sent  them  £neely  to  Blake, 
in  order  to  purchase  his  favour.     This,  however,  did 
not  prevent  his  coming  on  the^  loth  of  March  before 
Algiers,  and  sending  an  officer  on  shore  to  the  dey  to 
demand  satisfaction  for  the  piracies  committed  on  the 
English,  and  the  release  of  all  the  English  captives. 
The  dey,  in  his  answer,  alleged,  that  the  ships  and  cap- 
tives belonged  to  private  men,  and  therefore  he  could 
not  restore  them  without  offending  all  his  subjects,  bat 
that  he  might  easily  redeem  them  :  and  if  he  thought 
good,  they  would  conclude  a  peace  with  him,  and  for 
the  future  offer  no  acts  of  hostility  to  the  English  :  and 
having  accompanied  this  answer  with  a  large  present  of 
firesh  provisions,  Blake  left  Algiers,  and  sailed  on  the 
same  errand  to  Tunis ;  the  dey  of  which  place  not  on- 
ly refused  to  comply  with  his  request,  but^lenied  him 
the  liberty  of  taking  in  fresh  water.    **  Here  (said  he), 
are  our  castles  of  Goletto  and  Porto  Ferine  ;  do  yoor 
worst.''     Blake,  at  hearing  this,  began,  as  his  custom 
was  when  highly  provoked,  to  curl  his  whiskers  j  aad 
after  a  short  consultation  with  his  officers,  bore  into  the 
bay  of  Porto  Ferine  with  his  great  ships  and  their  se- 
conds; and  coming  within  musket-shot  of  the  castle 
and  the  line,  fired*  on  both  so  warmly,  that  in  two  boors, 
time  the* castle  was  rendered  defenceless,  and  the  guns 
on  the  works  along  the  shore  were  dismounted,  though 
60  of  them  played  at  a  time  on  the  English.     Blake 
found  nine  ships  in  the  road,  and  ordered  every  captain, 
to  man  his  long  boat  with  choice  men,  to  enter  the* 
harbour  and  fire  the  Tuniseens ;  which  they  happily  ef- 
fected, with  the  loss  of  25  men  killed  and  48  wounded, 
while  he  and  his  men  covered  them  from  the  castle  by 
playing   continually  on  them    with    their  great  guns. 
This  daring  action  spread  the  terror  of  hianame  through 
Africa  and  Asia.     From  Tunis  he  sailed  to  Tripdi, 
caused  the  English  slaves  to  be  set  at  liberty,  and  con- 
cluded a  peace  with  that  government.     Thence  return- 
ing to  Tunis,  the  Tuniseens  implored  his  mercy,  and 
begged  him  to  grant  them  peace,  which  he  did  upon 
terms  highly  advantageous  to  England.  He  next  sailed 
to  Malta,  and  obliged  the  knights  to  restore  the  eflecta 
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lijie.  tftken  bj  their  privateers  fioni  the  English ;  and  by 
these  great  exploits  so  raised  the  glorj  of  the  English 
name,  that  roost  of  the  princes  and  states  in  Italy 
thought  fit  to  pay  their  compliments  to  the  Protector, 
by  sending  solemn  embassies  to  him. 

He  passed  the  next  winter  either  in  lying  before  Ca* 
diz,  or  in  crnizing  op  and  down  the  Straits :  and  was 
fti  his  old  station,  at  the  mouth  of  that  harbour,  when 
he  received  information  that  the  Spanish  plate  fleet  had 
put  into  the  bay  of  Sancta  Cruz,  in  the  island  of  Te- 
neriflTe :  upon  this  he  weighed  anchor,  with  25  men  of 
war,  on  the  13th  of  April  1657  >  ^^^  ^^  ^^^  ^^^  ^^^^ 
with  his  ships  off  the  bay  of  Sancta  Cruz,  where  he 
•aw  16  Spanish  ships  lying  in  the  form  of  a  half-moon. 
Near  the  mouth  of  the  haven  stood  a  castle  furnished 
with  great  ordnance  ;  besides  which  there  were  seven 
forts  round  the  bay,  with  six,  four,  and  three  gann  on 
each,  joined  to  each  other  by  a  line  of  communication 
manned  with  musketeers.  To  make  all  safe,  Don 
Diego  Diagues,  general  of  the  Spanish  fleet,  -caused  all 
the  smaller  ships  to  be  moored  close  along  the  shore  > 
and  the  six  large  galleons  stood  farther  out  at  anchor, 
with  their  broadsides  towards  the  sea.  Blake  having 
prepared  for  the  fight,  a  squadron  of  ships  was  drawn 
out  to  make  the  first  onset,  conmnanded  by  Captain 
Stayner  in  the  Speaker  frigate  'j  who  no  sooner  recetv* 
ed  orders,  than  be  sailed  into  the  bay,  and  fell  upon  the 
Spanish  fleet,  without  the  least  regard  to  the  forts 
which  apent  their  shot  prodigally  upon  them.  No 
sooner  were  these  entered  into  the  bay,  but  Blak^,  fol- 
lowing after,  placed  several  ships  to  pour  broadsides  in- 
to the  castle  and  forts  ;  and  these  played  their  parts  so 
well,  that,  after  some  time,  the  Spaniards  found  their 
forts  too  hot  to  be  held.  In  the  mean  time,  Blake 
•truck  in  with  Stayner,  and  bravely  fought  the  Spa- 
nish ships,  out  of  which  the  enemy  were  beaten  by  two 
o*clock  in  the  afternoon  j  when  Blake,  finding  it  im- 
possible to  carry  them  away,  ordered  his  men  to  set  them 
on  fire ;  which  was  done  so  efTectuaSly,  that  they  were 
all  reduced  to  ashes,  except  two,  which  sunk  downright, 
nothing  remaining  above  the  water. but  part  of  the 
roasts.  The  English  having  now  obtained  a  complete 
victory,  were  reduced  to  another  difficulty  by  the  wind, 
which  blew  so  strbn^r  into  the  bay,  that  they  despair* 
ed  of  getting  out.  They  lay  under  the  fire  of  the  cas- 
tles and  of  all  the  forts,  which  must  in  a  little  time  have 
torn  them  to  pieces.  But  the  wind  suddenly  shifting, 
carried  thero  out  of  the  bay ;  where  they  left  the  Spa- 
niards in  astonishment  at  the  happy  temerity  of  their 
ftodacious  victors.  This  is  allowed  to  have  been  one 
of  the  roost  remarkable  actions  that  ever  happened  at 
•ea.  '*  It  was  so  miraculous  (says  the  earl  of  Claren- 
don), that  all  men  who  knew  the  place  wondered  that 
any  sober  man,  with  what  courage^  soever  endowed, 
would  ever  have  undertaken  it ;  and  they  could 
hardly  persuade  themselves  to  believe  what  they  had 
done  ^  whilst  the  Spaniards  comforted  themselves  with 
the  belief,  that  they  were  devils  and  not  men  who  had 
destroyed  them  in  such  a  manner.**  This  was  the  last 
and  greatest  action  of  the  gallant  Blake.  He  was  con- 
sumed with  a  dropsy  and  scurvy  }  apd  hastened  home, 
that  he  might  yield  up  his  last  breath  in  his  native 
country,  which  he  had  so  much  adorned  by  his  valour. 
As  he  came  within  sight  of  land,  he  expir«d.— N^ver 
man^  so  zealous  for  a  faction,  was  so  much  respected 


and  esteemed  by  the  opposite  factions.  Disinterested, 
generous,  liberal ;  ambitions  only  of  true  glory,  dread- 
ful only  to  his  avowed  enemies ;  he  forms  one  of  the 
most  perfect  characters  of  that  age,  and  the  least  stain- 
ed with  those  errors  and  violences  which  were  then  so 
predominant.  The  Protector  ordered  him  a  pompous 
funeral  at  the  public  charge :  but  the  t«ars  of  his  coun- 
trymen were  the  most  honourable  panegyric  on  his 
memory.  The  lord  Clarendon  observes,  **  that  he  was 
the  first  roan  who  brought  ships  to  contemn  castles  on 
shore,  which  had  ever  been  thought  very  formidable, 
and  were  discovered  by  him  to  make  a  noise  only,  and 
to  fright  those  who  could  be  rarely  hnrt  by  them.  He 
was  Uie  first  that  infused  that  degree  of  courage  into 
seamen,  by  making  them  see  by  experience  what  mighty 
things  they  could  do  if  they  were  resolved ;  and  the 
first  that  taught  them  to  fight  in  fire  as  well  as  in 
water.'* 

BL AMONT,  a  town  of  France,  in  the  department 
of  Meurthe,  seated  on  a  little  river  called  Vesousse^  1 2 
miles  south  of  Luneville,  and  containing  i860  inhabi- 
tants in  1 815.     £•  Long.  6.  51.  N.  Lat.  48.  35. 

BLANC.     See  Blank. 

Blanc,  a  town  of  France,  in  the  department  of 
Indre,  seated  on  the  river  Creuse,  by  which  it  is  divid- 
ed into  tffo  parts.  The  land  about  it  is  barren,  and 
full  of  trees,  heath,  and  lakes.  Population  3850  ia 
18 1 5.     £.  Long.  I.  13.  N.  Lat.  46.  38. 

Mont  BLA}fC,  a  stupendous  mountain  in  Savoy,  the 
highest  of  the  Alps,  and  encompassed  by  those  wonder- 
ful collections  of  snow  and  ice  called  the  Glaaers.  See 
Alps. 

Of  these  glaciers  there  are  five,  which  extend  al- 
most to  the  plain  of  the  vale  of  Chamouni,  and  are  se- 
parated by  wild  forests,  com  fields,  and  rich  meadows  > 
so  that  inimense  tracts  of  ice  are  blended  with  the  high- 
est cultivation,  and  perpetually  succeed  to  each  other 
in  the  most  singular  and  striking  vicissitude.  All  these 
several  valleys  of  ice,  which  lie  chiefly  in  the  hollows 
of  the  mountains,  and  are  some  leagues  in  length, 
unite  together  at  the  foot  of  Mont  Blanc ;  the  high- 
est mountain  in  Europe,  and  probably  of  the  ancient 
woild. 

The  summit  of  this  mountain  was  deemed  inaccessible 
before  Dr  Paccard,  a  physician  at  Chamouni,  attempt^ 
ed  to  reach  it  in  August  1 786,  and  succeeded  in  the 
attempt.  Soon  after,  the  same  undertaking  was  ac- 
complished by  M.  de  Sanssure,  who  has  published  a 
narrative  of  the  journey.  H«  arrived  at  Chamoont, 
situated  at  the  foot  of  the  mountain,  in  the  begin- 
ning of  July  1787;  but  bad  weather  prevented  him 
from  ascending  until  the  first  of  August,  when  he  be- 
gan his  expedition,  accompanied  by  a  servant  and 
eighteen  guides,  who  carried  his  philosophical  and 
other  apparatus.  His  son  was  left  at  the  Priory  in 
Chamouni,  and  was  employed  in  making  roeteorologi- 
cal  observations,  with  which  those  made  on  the  top  of 
the  mountain  might  be  compared.  Although  it  is 
scarcely  six  miles  and  three  quarters  in  a  straight  line 
from  the  priory  of  Chamouni  to  the  top  of  Mont  Blanc, 
it  requires  nevertheless  j  8  hours  to  gain  the  summit, 
owin^  to  the  bad  roads,  the  windings,  and  the  great 
perpendicular  height  of  the  mountain.  That  he  might 
be  perfectly  at  liberty  to  pass  the  night  on  what  part 
of  the  mountain  he  pleased,  he  carried  a  tent  with  him ; 
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and  be  and  bts  company  slept  iq  it  the  first  nigbt  on 
that  eminence  which  is  first  met  with,  and  which  is  on 
the  south  of  the  priory,  and  about  a  mile  perpendicu- 
larly above  the  village. 

Hitherto  the  journey  was  free  from  danger,  or  even 
difficulty  'f  the  road  being  either  rocky  or  covered  with 
grass  'y  but  thence  upwards  it  was  either  wholly  co« 
vered  with  snow,  or  consisted  of  the  most  slippery  ice* 
But  the  second  day^s  journey  was  attended  with  many 
difficulties.  The  ice  valley  on  the  side  of  the  hill  must 
be  passed,  in  order  to  gain  the  foot  of  that  chain  of 
rocks  bordering  on  the  perpetual  snows  which  cover 
Mont  Blanc.  The  passage  through  this  valley  is  ex- 
tremely dangerous,  since  it  is  intersected  with  nuroe« 
rous  wide,  deep,  and  irregular  chasms,  which,  can  only 
be  crossed  by  means  of  bridges  naturally  formed  of 
snow,  and  these  often  very  slender,  extended  as  it  were 
over  an  abyss.  One  of  the  guides  had  almost  perished 
here  the  evening  before,  as  be  with  two  others  went  to 
reconnoitre  the  road.  They  had  the  precaution  to  tie 
themselves  together  with  a  long  rope,  and  be  in  the 
middle  had  the  misfortune  to  have  the  snow-bridge,  over 
the  wide  and  deep  chasm,  break  under  him,  so  that  he 
remained  suspended  between  his  two  comrades.  M.  de 
S^ussure  and  his  retinue  passed  very  near  the  opening 
tbr.ough  which  this  man  had  fallen,  and  shuddered  at 
the  danger  in  which  the  poor  fellow  had  been  involved. 
The  dimcuUies  they  had  to  encounter  in  this  valley,  and 
the  winding  road  they  were  obliged  to  take  through  it, 
occasioned  their  being  three  hours  in  crossing  it,  al« 
though  in  a  straight  line  its  breadth  is  not  above  three 
quarters  of  a  mile. 

After  having  reached  the  rocks,  they  mounted  in  a 
serpentine  direction  to  a  valley  filled  with  snow,  which 
Tuns  from  north  to  south  to  the  foot  of  the  highest  pin- 
nacle. The  surface  of  the  snow  in  this  valley  has  nu- 
merous fissures,  which  penetrate  so  deep  that  their  bot- 
tom is  nowhere  to  be  seen,  although  they  are  of  consi- 
derable breadth.  The  sides  of  these  fissures,  where  the 
snow  is  broken  perpendicularly,  afibrd  an  opportunity  of 
observing  the  successive  horizontal  layers  of  snow  which 
are  annually  formed. 

The  guides  were  desirous  of  passing  the  night  near 
one  of  the  rocks  on  the  side  of  this  valley  ;  but  as  the 
loftiest  of  them  is  at  least  1400  yards  perpendicularly 
lower  than  the  summit  of  the  mountain,  M.  de  Saussure 
was  desirous  of  ascending  higher  j  in  consequence  of 
which  it  would  be  necessary  to  encamp  on  the  snow  : 
but  he  found  it  difficult  to  convince  his  companions  of 
the  practicability  of  the  plan.     They  imagined   that 
during    the    night  an   intolerable    cold   prevailed   in 
those  heights  which  were  eternally  covered  with  snow, 
and  they  were  seriously  afraid  of  perishing.  By  proper 
encouragements,  however,  he  induced  them  to  proceed  ; 
and  at  four  in  the  afternoon  they  arrived  at  the  second 
of  the  three  plains  of  snow  which  they  had  to  pass. 
Here  they  encamped  at  the  height  of  3100  yards  abpve 
the  priory  of  Chamouni,  and  4250  yards  above  the  le- 
vel of  the  sea,  which  is  about  200  yards  higher  than 
the  peak  of  Teoerifie.     They  did  not  proceed  to  the 
last  plain,  on  account  of  the  day  having  been  far  ad- 
vanced *,  and  they  were  also  apprehensive  of  exposing 
themselves    to    the    avalanches  which    are  frequently 
tumbling  from    the  'summit  of  the  mountain*    They 
dug  a  deep  hole  In  the  snow^  sufficiently  wide  to  con« 
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tain  the  whole  company,  and  covered  ite  top  with  the 
tent-cloth. 

Jn  making  this  encampment,  they   began  to  expe-> 
rience  the  efiects  of  the  rarity  of  the  atmoapbere.     Bo- 


bust  men,  to  whom  »even  or  eight  hoaxa  walking  or 
rather  climbing  were  an  absolute  notbingv  had  scarcely 
raised  five  or  six  shovels  full  of  snow,  before  they  were 
under  the  necessity  of  resting  and  relievin|^  each  other 
almost  incessantly.  One  of  them,  who  had  gone  hack 
a  small  distance  to  fill  a  cask  with  some  water  which  be 
had  seen  in  one  of  the  crevices  of  the  snow,  foand  hiai- 
self  so  much  disordered  in  his  way,  that  be  returned 
without  the  water,  and  passed  the  night  in  .^^at  paio* 
M.  de  Saussure,  who  is  so  much  accustomed  to  the  air 
of  mountains  as  to  say,  ^'  That  in  general  I  feel  my- 
self better  in  such  air  than  in  that  of  the  plaias, 
was  exhausted  with  the  fatigue  of  making  his  meteo- 
rological observations.  The  principal  inconvenience 
which  the  thinness  of  the  air  produces,  is  an  excessive 
thirst.  They  had  no  means  of  procuring  water  hot  by 
melting  the  snow  j  and  the  little  stove  which  they  bad 
carried  with  them,  afforded  but  a  feeble  aopply  for 
twenty  men. 

This  region  of  the  mountain  presents  to  the  view  no- 
thing but  snow  of  the  purest  and  most  dazzling  white- 
ness, forming  a  very  singular  contrast  with  the  sky, 
which  appears  remarkably  black. 

"  No  living  creature  (says  M.  de  Saussnre)  is  to  be 
seen  in  these  desolate  regions,  nor  is  the  least  trace  of 
vegetation  to  be  discovered.  It  is  the  habitation  of 
cold  and  silence  !  When  I  reflected  that  Dr  Paecard, 
and  his  guide  Jacques  Balmat,  who  first  visited  these 
deserts,  arrived  here  at  the  decline  of  the  day,  withoat 
shelter,  without  assistance,  and  wholly  ignorant  where 
or  how  they  were  to  pass  the  night,  withoat  ctea  the 
certainty  that  it  was  possible  for  men  to  exist  in  the 
places  they  bad  undertaken  to  visit ;  and  yet  that  they 
were  able  to  pursue  their  journey  with  unremitted  in- 
trepidity, I  could  not  but  admire  their  strength  and 
courage.  My  guides  were  so  firmly  prepoeaeased  with 
the  fear  of  cold,  that  they  shot  up  every  aperture  of  the 
tent  with  the  utmost  exactness  ^  so  that  I  suffered  very 
considerably  from  the  heat  and  the  vitiated  air,  which 
had  become  highly  noxious  from  the  breaths  of  so  many 
people  in  a  small  room.  I  was  frequently  oUiged,  in 
the  course  of  the  nigbt,  to  go  out  of  the  tent,  in  order 
to  relieve  my  breathing.  The  moon  shone  with  the 
brightest  splendour,  in  the  midst  of  a  sky  as  black  m 
ebony.  Jupiter,  rayed  like  the  sun,  arose  from  befaiad 
the  mountain  in  the  east.  The  light  of  these  lomiaa- 
ries  was  reflected  from  the  white  plain  or  rather  hasoa 
in  "which  we  were  situated ;  and  dazzling  eclipsed  every 
star  except  those  of  the  first  and  second  magnitude.  At 
length  we  composed  ourselves  to  sleep.  We  were,  how- 
ever, soon  awakened  by  the  noise  of  an  immense  nasi 
of  snow  (avalanche)  which  bad  fallen  down  from  the 
top  of  the  mountain^  and  covered  part  of  the  slOfie  over 
which  we  were  to  climb  the  next  day.^' 

Aa  they  were  obliged  to  melt  a  great  quantity  of 
snow,  and  prepare  many  necessariea  for  their  fiouer 
progress  in  their  journey,  it  was  late  the  next  moraiag 
before  they  took  their  departure. 

**  We  began  our  ascent  (continnea  M.  de  Sanasmc) 
to  the  third  and  last  plain^  and  then  turned  to  the  lefit» 
in  our  way  to  the  highest  rock,  nhich  ia  en  the  eatf 
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ptrt  of  the  iimimit*  The  ascent  is  here  very  steep, 
being  about  39  degrees  inclined  to  the  horizon^  and 
bounded  on  each  eide  by  precipices.  The  surface  of 
the  snow  was  so  hard  and  slippery,  that  our  pioneers 
were  obliged  to  hew  out  their  footsteps  with  hatchets. 
Thus  we  were  two  hours  in  climbing  a  hill  of  about 
530  yards  high.  Haying  arrived  at  this  last  rock,  we 
turned  to  the  westward,  and  climbed  the  last  ascent, 
whose  height  is  about  300  yards,  and  its  inclination 
about  28  or  29  degrees.  On  this  pekk  the  atmosphere 
IS  so  rare,  that  a  man's  strength  is  exhausted  with  the 
least  fatigue.  When  we  came  near  the  top,  I  could 
not  walk  fifteen  or  sixteen  steps  without  stopping  to 
take  breath  j  and  I  frequently  perceived  myself  so  faint, 
that  I  was  under  the  necessity  of  sitting  down  from 
time  to  time  ^  and  in  proportion  as  I  recovered  my 
breath,  I  felt  my  strength  renewed.  All  my  guides 
experienced  similar  sensatioiu,  in  proportion  to  their 
respective  constitutions.  We  arrived  at  the  summit  of 
Mont  Blanc  at  11  o'clock  in  the  forenoon. 

*'  I  now  enjoyed  the  grand  spectacle  which  was 
under  my  eyes.  A  thin  vapour,  suspended  in  the  in- 
ferior regions  of  the  air»  deprived  me  of  the  distinct 
view  of  the  lowest  and  most  remote  objects,  such  as  the 
plains  of  France  and  Lombardy  ^  but  1  did  not  so  much 
regret  this  loss,  since  I  saw,  with  remarkable  clearness, 
what  I  principally  wished  to  see,  viz.  the  assemblage 
of  those  high  ridges,  with  the  true  form  and  situations 
of  which  I  had  long  been  desirous  of  becoming  tho- 
roughfy  acquainted.  I  could  scarcely  believe  my  eyes. 
I  thought  myself  in  a  dream  when  I  saw  below  my  feet 
so  many  majestic  peaks,  especially  the  Needles,  the  Mi- 
di-Argent iere,  and  G^ant,  whose  bases  had  proved  so 
difficult  and  dangerous  of  access.  I  obtained  a  perfect 
knowledge  of  their  proportion  to,  and  connexion  with, 
each  other ;  of  their  form  and  structure  :  and  a  single 
view  removed  more  doubts,  and  afforded  more  informa- 
tion, than  whole  years  of  study. 

'^  While  I  wad  thjis  employed,  my  guides  pitched 
my  tent,  and  were  fixing  the  apparatoa  for  the  experi- 
ments I  had  proposed  to  make  on  boiling  water  *,  but 
when  I  came  to  dispose  my  instruments  for  that  pur- 
pose, I  was  obliged,  almost  at  every  instant,  to  desist 
from  my  labours,  and  torn  all  my  thoughts  to  the 
means  of  respiration.  When  it  is  considered  that  the 
mercury  in  the  barometer  was  no  higher  than  16  inches 
and  a  line  ( 1 7.145  inches  English),  and  that  this  air  had 
consequently  little  mora  than  half  the  density  of  that  on 
tlie  plains,  the  breathing  must  necessarily  be  increased, 
in  order. to  cause,  in  a  given  time,  the  passage  of  a  suffi- 
cient quantity  of  air  through  the  lungs.  The  frequen- 
cy of  respiration  increased  the  circulation  of  the  blood, 
more  especially  as  the  arteries  on  the  surface  of  the 
body  had  not  the  pressure  they  were  usually  accustomed 
to.  We  were  all  in  a  feverish  state,  as  will  be  seen  in 
the  sequel. 

*'  While  I  remained  perfectly  still,  I  experienced 
but  little  uneasiness  more  than  a  slight  oppression  about 
ray  heart  *,  but,  on  the  smallest  bodily  exertion,  or  when 
I  fixed  my  attention  on  any  object  for  some  moments 
together,  and  particularly  when  I  pressed  my  chest  in 
the  act  of  f^tooping,  I  was  obliged  to  rest  and  pant  for 
two  or  three  minutes.  My  guides  were  in  a  similar 
condition.  We  had  no  appetite  ^  and  our  provisions, 
which  were  all  frozen,  were  not  well  calculated  to  ex« 
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cite  it :  nor  had  we  any  inclination  for  wtne  or  brandy, 
which  increased  our  indisposition,  most  probably  by 
accelerating  the  circulation  of  the  blood.  Nothing 
but  fresh  waster  relieved  us  \  and  much  time  and  trouble 
were  necessary  to  procure  this  article,  as  we  could  have 
no  other  than  melted  snow.  I  remained  on  the  sum- 
mit till  half  past  three  j  and  though  J  did  not  lose  a 
single  moment,  I  was  net  able  to  make  all  these  experi- 
ments in  four  hours  and  a  half,  which  I  have  frequently 
done  in  less  than  three  on  the  sea-side.  However,  I 
made  with  great  exactness  those  which  were  most  es- 
sential. 

**  We  returned  much  easier  than  I  could-  have  ex- 
pected ;  since,  in  descending,  we  did  not  experience 
any  bad  effects  from  the  compression  of  the  thorax  ; 
our  respiration  was  not  impeded,  and  we  were  not  un- 
der the  necessity  of  resting,  in  order  to  recover  our 
breath  and  strength.  The  road  down  to  the  first  plain- 
was  nevertheless  by  no  means  agreeable,  on  account  of 
the  great  declivity  ^  and  the  sun,  shining  so  bright  on 
the  tops  of  the  precipices  below  us,  made  so  dazzling 
an  appearance,  thkt  it  required  a  good  head  to  avoid 
growing  giddy  from  the  prospect.  We  pitehed  our 
tent  again  on  the  snow,  though  we  were  more  than 
400  yards  below  our  last  night^s  encampment.^  I  was 
here  convinced  that  it  was  the  rarity  of  the  air,  and  not 
the  fatigue  of  the  journey,  tbut  had  incommoded  us  on 
the  summit  of  the  mountain,  otherwise  we  should  not 
have  found  ourselves  so  well,  and  so  able  to  attack  ouc 
supper  with  a  good  appetite.  I  could  now  also  make 
my  meteorological  observations  without  any  inconveni- 
ence. I  am  persuaded  that  the  indisposition  in  conse- 
quence of  the  rarity  of  the  atmosphere  is  different  in 
different  people.  For  my  own  part  I  felt  no  incon- 
venience at  the  height  of  4000  yards,  or  nearly  two 
miles  and  a  quarter ;  but  I  began  to  be  much  anected 
when  I  was  higher  in  the  atmosphere. 

**  The  next  day  we  found  that  the  ice  valley  which 
we  had  passed  on  our  first  day's  journey  had  undergone 
a  considerable  change  from  the  heat  of  the  two  pre- 
ceding days,  and  that  it  was  much  more  difficult  to 
pass  than  it  had  been  in  our  aseent.  We  were  obliged 
to  go  down  a.  declivity  of  snow  of  no  less  than  50  de- 
grees of  inclination,  m  order  to  avoid  a  chasm  which 
had  happened  during  our  expedition.  We  at  length 
got  down  as  low  as  the  first  eminence  on  the  side  about 
half  after  nine,  and  were  perfectly  happy  to  find  our- 
selves on  a  foundation  which  we  were  sure  would  not 
give  way  under  our  feet.** 

From  the  narrative,  we  learn,  that  the  summit  of  the 
mountain  is  a  ridge  nearly  horizontal,  lying  east  and 
west :  the  slope  at  each  extremity  is  inclined  from  28 
to  30  degrees,  the  south  side  between  15  and  20,  and 
the  north  about  45  or  50.  This  ridge  is  so  narrow  a4 
scarcely  to  allow  two  people  to  walk  abreast,  especially 
at  the  west  end,  where  it  resembles  the  roof  of  a  house* 
It  is  wholly  covered  with  snow  ;  nor  is  any  bare  rocl^ 
to  be  seen  within  150  yards  t>f  the  top.  The  surface 
of  the  snow  is  scaly,  and  in  some  places  covered  witfi 
an  icy  crust,  under  which  the  snow  is  dusty,  and  with- 
out inconsistence.  The  highest  rocks  are  all  grarrites'^ 
those  on  the  east  side  are  mixed  with  steatites' ;  those 
on  the  south  and  the  west  contain  a  large  quantity  0^ 
sehoerl,  and  a  little  lapis  comeus^  Some  of  them,  e^pe-^ 
cially  those  on  the  east,  wliicb  ane  aboud  1 56  yards  lie- 
low 
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low  the  aammlti  teem  to  ha^  been  lately  shivefed  witli 
ligfataing. 

M.  de  Saassure  saw  no  animals  onihe  mountain,  ex- 
cept two  botterflies,  which  be  sopposes  most  ha^e  been 
driven  thither  by  the  wind.  Lichens  are  the  only  ve- 
getables which  are  found  on  the  more  elevaited  parts 
of  these  mountains )  the  nlene  acttuUt^  which  grows 
in  great  quantities  on  the  lower  parts,  disappears  at 
the  height  of  about  two  miles  above  th^  level  of  the 
aea. 

M.  de  Saussore  has  given  ns  the  height  of  the  baro« 
meter  on  the  top  of  Mont  Blanc,  August  3«  at  noon, 
1 6  inches,  o  lines,  and  4^  of  a  line,  French  measure 
(i.e.  1 6.181  English)  >  and  Reaumur's  thermometer 
was  2.3  below  dbe  freezing  point.  M*  Sennebier, 
at  the  same  time,  observed  at  Geneva  the  barometer 
^I'^aa  (29.020  inches  English)  *,  and  the  thermo-' 
meter  22.6  above  freezing.  From  these  data,  he  makes 
the  height  of  Mont  Blanc  2218  toises,  or  14180  Eng- 
lish feet  (about  2^  miles),  according  to  M.  de  Luc's 
rule  \  and  2272  toises.  Or  14525  English  feet,  accord- 
ing to  M.  Trembley's.  To  these  heights  13  toises,  or 
83  feet,  the  height  of  M.  Sennebier 's  room  above  the 
Jake  of  Geneva  must  be  added,  to  give  the  height  of 
the  mountain  above  the  level  of  the  lake,  14263  feet 
according  to  M.  de  Luc,  and  14608  feet  according  to 
M.  Tfembley.  8ir  George  Shuckborgh  made  the  height 
«f  Mont  Bkmc,  by  trigonometrical  measurement,  14429 
feet  above  the  lake,  which  is  almost  the  mean  between 
the  other  two.  The  result  of  the  observations  made  at 
Chamonni,  contemporary  with  those  on  Mont  Blanc, 
agrees  still  nearer  with  Sir  George's  measurement.  The 
general  mean  result  makes  the  summit  of  Mont  Blanc 
2450  toises,  14973  Soglish  feet,  or  three  miles  nearlyi 
«bove  tho  level  of  the  sea. 

M.  de  Saussure  found  by  his  electrometer,  that  the 
electricity  of  the  air  on  the  summit  of  the  mountain 
was  positive.  Water  boiled  at  68.993  degrees  of  a 
thermometer,  which  rises  to  80  with  the  barometer  27 
French  inches  high.  The  wind  was  north,  and  ex- 
tremely piercing  on  the  summit ;  but,  southward  of  the 
ridge,  the  temperature  of  the  air  was  agreeable.  The 
experiments  with  lime-water,  and  with  the  caustic  alkali, 
show  that  the  air  was  mixed  with  carbonic  acid  or  fixed 
See  Atmosphere. 
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BLANC'Mat^eTf  Fr.  9.  d*  white  food,  is  a  prepara- 
tion of  dissolved  isinglass,  milk,  sugar,  cinnamon,  &c 
boiled  into  a  thick  consistence,  and  garnished  for  the 
table  with  blanched  almonds.  It  is  codiing  and  strength- 
ening.^ 

BLANCABDS,  a  name  given  to  certain  linen« 
cloths,  thus  called,  because  the  thread  nsed  to  weave 
them  has  been  half  blanched  or  bleached  before  it  was 
used.  Thej  are  manufactured  in  Normandy,  particu- 
larly in  the  places  which  are  in  the  district  or  under  the 
jurisdiction  of  Font-Andemer,  Bemay,  and  Lisieux. 

BLANCH-FERME,  or  Blank  farm^  a  white  farm, 
that  is,  where  the  rent  was  to  be  paid  in  silver,  not  in 
cattle.  In  ancient  times,  the  crown  rents  were  many 
times  reserved  to  be  paid  in  iibris  aUns^  called  blanch 
firmes :  in  which  case  the  'buyer  was  holden  dealbare 
finnam^  viz.  his  base  money  or  coin,  worse  than  stand- 
ard, was  melted,  down  in  the  exchequer,  and  reduced 
to  the  fineness  of  standard  silver  \  or  instead  thereof  he 


paid  to  the  king  f  2d.  in  the  pound  by  way  df 
tion. 

BLAVCH'Holding^  in  Law^  a  tenure  by  whidi  the 
vassal  is  only  bound  to  pay  an  elusory  yearly  duty  ts 
his  superior  merely  as  an  aauowledgment  of  hb  right 
See  Law. 

BL ANCHARD,  James,  an  excellent  paintnr,  was 
bom  at  Paris,  and  learnt  the  rudiments  of  his  professifln 
under  Nicholas  Bolleri  his  uncle  ;  but  left  lum  at  2b 
years  of  age,  and  travelled  into  Italy*^  He  staid  two 
years  at  fiome,  and  from  thence  went  to  Venice,  when 
he  was  so  charmed  with  the  works  of  Titian,  Tintoret, 
and  Paul  Veronese,  that  he  resolved  to  follisw  their  nam- 
ner ;  and  in  this  he  succeeded  so  fiu*,  that  at  his  reton 
to  Paris  he  soon  became  generally  eateemed  for  the  no- 
velty, beauty,  and  force  of  his  pencil.  He  painted  tms 
gallmesat  Paris,  lone  belonging  to  Perault,  the  first 
president,  and  the  other  to  Bullion,  auperintendant  of 
the  finances  \  but  his  capital  piece  is  a  picture  of  tb^ 
descent  of  the  Holy  Ghost,  m  the  cborch  of  Notrs 
Dame.  He  was  seized  in  the  flower  of  hia  age,  with 
a  fever  and  imppsthume  in  the  Inngs,  of  which  he  died 
in  1683.  Of  all  the  French  paintexa  Blanchard  was 
esteemeid  the  best  colourist,  he  having  carefiiUy  studied 
this  part  «f  punting  in  the  Venetiaa  flckouL 

CaHe-BtASCEE.    See  Carte.  * 

BLAl^CHING,  the  art  or  maaMr  of  making  aoy 
thing  white.    See  Bleaching. 

Blancbiso  i>f  hrm  PltUef^  u  jterfurined  with  aqua- 
fortis and  tin. 

BLdtfcai^Q  of  Woollen  Sh^^  is  done  with  sosp^ 
chalk,  or  sulphur.     See  Bleachiko  Indete. 

Blancbino  ofSHk^  IB  performed  with  sonp  and  briia- 
stone. 

Blmvcbivg  ofWax^  is  by  expoaiogit  to  tlie  sun  ant 
dew.    See  Bleaching  Inam. 

Blanching,  in  coinage,  the  operation  performed  mi 
the  planchets,  or  pieces  of  silver,  to  give  them  the  re- 
quisite lustre  and  brightness.  They  auo  blanch  piecei 
of  plate,  when  they  would  have  them  continue  white^ 
or  have  only  some 'parts  of  them  buhiisbed.-^Blancfa« 
ing,  as  is  now  practised,  is  perfinrmed  by  heating  the 
pieces  on  a  kind  of  peel  with  a  wood  fire,  in  the  man- 
ner of  a  reverberatory  \  so^  that  the  flame  paasesiover 
the  peel.  The  pieces  being  sufficiently  heated  and 
cooled  again,  are  put  successively  to  boil  in  two  pens, 
which  are  of  copper :  in  these  they  put  water,  common 
salt,  and  tartar  of  M ontpelier.  When  they  have  been 
well  drained  of  this  water  in  a  copper  sieve,  they  throw 
aand  and  fresh  water  over  them  \  and  when  dry,  thej 
are  well  rubbed  wijtb  towels. 

Blanching,  amouf  gardeners,  an-operation  whereby 
certain  salads,  roots,  &cc.  are  rendered  whiter  than  diej 
wtald  otherwise  be.— -It  is  thus :  After  pruning  off  the 
tops  and  roots  of  the  plants  to  be  blanched,  thej  plant 
them  in  trenches  about  ten  inches  wide,  and  as  many 
deep,  more  or  less  as  is  judged  necessary  \  as  they  grow 
up,  care  is  taken  to  cover  them  with  Oarth,  withm  fiatt 
or  five  inches  of  their  tops  :  thb  b  repeated  from  time 
to  time,  for  five  or  six  weeks  \  in  whidi  time  they  will 
be  fit  for  use,  and  of  a  whitish  colour  where  covered  hj 
the  earth. 

Blanching  also  denotes  the  operation  of  ooveniV 
iron  plates  with  a  thin  coat  or  ciuttef  tin*  BeeLATmi. 

BLANCO, 
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BLANCO,  ft  eftpe  m  promootory  of  Afiiet,  in  the 
Atlantic  ocemn.    W.  Long.  i8.  30.  N.  Lnt.  2o«  o. 

Blanco,  a  promontory  of  Pern  in  South  America,  in 
the  South  «ea.     W.  Long.  8i.  lo.  N.  Lat.  xx.  50. 

BLAND  A,  in  Ancient  Otographp^  a  Roman  city  in 
the  territory  of  Barcino  in  Hispania  Citerior :  Now 
Bianes,  a  $ea-port  town  of  Catalonia,  situated  neat  the 
-river  Tordanu    £•  Long.  3.  40.  N.  Lat.  41*  30. 

BLANDFORD,  a  town  of  Dorsetshire  in  England. 
It  is  pleasantly  situated  on  the  river  Store  near  the 
Downs,  hot  has  heen  subject  to  several  dreadful  ^fires, 

tarticularly  in  1731,  when  almost  the  whole  town  was 
omt  down  j  hot  it  has  since  heen  rebuilt  finer  than  be* 
fore.  It  has  the  title  of  a  marqoisate,  and  contained 
0425  inhabitants  in  x8ii.  W.Lcmg.  2*  15.  N.  Lat  50. 

50- 

BLANDONONA,  in  Ancieni  Geogn^hg^  %  small 

city  of  Ligorift  in  Italy :  Now  Bron  or  Broni.  See  that 

article. 

BLANES.    SeeBLANDA. 

BLANK,  or  Blanc,  in  a  general  sense,  signifies 
white;  and  BloncuSf  or  Bianco^  is  more  particularly 
used  for  a  kind  of  white  or  silver  money,  of  base  al- 
loy, coined  by  Henry  V«  in  those  parts  of  France  then 
subject  to  England,  valued  at  8d.  sterling.  They  were 
forbidden  by  bis  successor  to  be  current  in  this  realm* 
In  some  ancient  charters  they  are  etMtA  soUdi  bkmci^ 
^MU  $hiUing8. 

Blank  also  denotes  a  small  copper  coin,  formerly 
current  in  France,  at  the  rate  of  five  deniers  Toomois. 
They  had  also  great  blanks,  or  pieces  of  three  blanks, 
and  others  of  six,  inrespect  whereof  the  single  sort  were 
called  little  blanks  c  but  of  late  they  are  all  become 
only  moneys  of  account. 

Blank,  or  BhAVK'Tickeij  in  lotteries,  that  to  which 
no  prize  is  allotted.  The  French  have  a  game,  under 
the  denomination  hlanque^  answering  to  our  lottery. 

Blank,  in  coinage,  a  plate,  or  piece  of  gold  or  sil- 
ver, cut  and  shaped  for  a  coin,  but  not  yet  stamped. 

BLANK'Bar^  in  Law^  is  used  for  the  same  with  what 
•we  call  a  common  bar^  and  is  the  name  of  a  pica  in  bttr^ 
which  in  an  action  of  trespass  is  put  in  to  oblige  the 
plaintiff  to  assign  the  certain  place  where  the  trespass 
was  committed. 

Blanks,  in  judicial  proceedings,  certain  void  spaces 
Sometimes  left  by  mistake.  A  blank  (if  something  ma- 
terial be  omitted)  in  a  declaration  abates  the  same :  and 
auch  a  blank  is  a  good  cause  of  demurrer. 

BhAKZ-Verse^  in  the  modern  poetry,  that  composed 
of  a  certain  nomber  of  syllables,  without  the  assistance 
ofrhlme.     See  Foetry,  Part  iii. 

Pmnt  Blank.     See  PotNT-Blank. 

BLANKENBURG,  a  town  of  Germany,  in  the  cir- 
cle of  Westphalia  and  duchy  of  Berg.  E.  Long.  7.  i8. 
N.  Lat.  50.  54. 

Blankenburg,  a  town  of  Germany,  in  the  circle 
of  Lower  Saxony,  and  capital  of  the  county  of  the  same 
name,  subject  to  the  doke  of  Bronswic-Wolfenbuttle. 
The  castle  or  palace  is  a  modern  building,  and  is  the 
l«sidence  of  the  princess  dowagef;  E.  Long.  ii.  20. 
N.  Lat.  51-  JO. 

BLANKENHEIM,  a  small  territory  of  Germany 
with  the  title  of  a  county,  which  is  part  of  that  ofEyffel, 
•ear  the  archbishopric  of  Cologn  and  duchy  of  Juliers. 

BLANKET,  in  Commerce^  a  warm  woolly  sort  of 
Vol.  IIL  Part  IL  t 
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ftoff,  light  and  loose  woven,  chiefly  used  in  bedding,  gimij^et 
The  manpfacture  of  blankets  is  chiefly  confined  to  j| 
Witney  in  Oxfordshire,  where  it  is  advanced  to  that  Bfanqidlle. 
height,  that  no  other  phice  comes  near  it.  Some  at- 
tribute a  great  part  of  the  excellency  of  the  Witney 
blankets  to  the  abstersive  nitrons  water  of  the  river 
Windrush,  wherewith  they  are' scoured  ^  others  rather 
think  they  owe  it  to  a  peculiar  way  of  loose  spinning 
which  the  people  haVe  thereabouts.  Be  this  as  it  will, 
the  place  has  engrossed  almost  the  whole  trade  of  the 
nation  for  this  commodity ;  insomuch  that  the  wool 
fit  for  it  centres  here  from  the  furthermost  parts  of  the 
kingdom.  Blankets  are  made  of  felt- wool,  i.  e.  wool 
from  off  sheep-skins,  which  they  divide  into  several  sorts. 
Of  the  head  wool  and  bay  wool  they  make  blankets  of 
twelve,  eleven,  and  ten  quarters  broad  >  of  the  ordinary 
and  middle  sort,  blankets  of  eight  and  seven  quarters 
broad  ;  of  the  best  tail  wool,  blankets  of  six  quarters 
broad,  commonly  called  euts^  serving  for  seamen^s  ham- 
mocks.    See  Htkes. 

Tossing  in  a  Blavxet^  a  ludicrous  kind  of  punish- 
ment, of  which  we  find  mention  in  the  ancients  under 
the  denomination  sagatio.  Martial  describes  it  geogra- 
phically enough.  liis  ab  excusso,  missus  ad  astra^  sago* 
A  late  writer  represents  it  as  one  of  Others  imperial  de- 
lights. But  this  is  turning  the  tables :  that  emperor^s 
diversion,  as  related  by  Suetonius,  was  not  to  be  the 
subject,  but  the  agent,  in  the  affair :  it  being  bis  prac« 
tice  to  stroll  out  in  dark  nights,  and  where  he  met 
with  a  helpless  or  drunken  man,  to  give  him  the  dis- 
cipline of  the  blanket. 

BLANKOF,  John  Teunisz,  a  painter  of  great 
abilities,  was  bom  at  Alkmaar  in  1628  j  and  received 
his  earliest  instruction  from  Arent  Tierling :  bnt  after- 
wards^he  was  successively  the  disciple  of  Peter  Scheyen- 
burg  and  Csesar  Van  Everdingen.  When  he  had  spent 
some  years  wj^b  these  masters,  he  went  to  Rome,  where 
during  his  continuance  in  that  city,  he  was  studiously 
diligent  in  copying  the  works  of  the  best  masters,  and 
was  admitted  into  the  society  of  Flemish  painters  call- 
ed Bentvoge/Sf  who  gave  him  the  name  of  Jan  Moot 
(which  in  Dutch  signifies  mate  or  companion),  and  by 
that  name  he  is  most  generally  known.  His  subjects 
were  landscapes,  with  views  of  rivers  or  sea  shores,  ha- 
vens or  ports,  which  he  executed  with  a  light  free  pen- 
cil ;  and  in  the  representation  of  storms  and  calms  (as 
nature  was  always  his  model)  he  described  those  sub-, 
jects  with  great  truth,  exactness,  and  neatness  of 
handling.  The  pictures  of  this  master  which  are  most 
cbromemled  are  the  Italian  sea  ports,  with  vessels  lying 
before  them.  He  possessed  a  lively  imagination  j  nor 
was  his  hands  less  expeditiouf  than  bis  thoughts  :  and 
the  connoisseurs  agreed  in  opinion,  that  if  he  had  be- 
stowed more  labour  on  his  pictures  than  he  usually  did, 
or  if  he  had  finished  them  more  highly,  he  would 
certainly  have  destroyed  a  great  deal  of  their  spirit, 
force,  and  effect.  His  most  capital  performance  is 
a  view  of  the  sea  shore,  with  the  waves  retiring  at 
ebb  tide ;  which  is  described  by  HtMibraken  as  be- 
ing wonderfully  beautiful  and  natural.  He  died  io 
1670. 

BLANQUILLE,  in  Gwuit^ee,  a  small  silver  coin 
current  in  the  kingdom  of  Morocco,  and  all  that  part 
of  the  coast  of  Barbary ;  it  is  worth  aboat  three  half- 
pence of  our  money. 

4O  BL.vur, 
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BLABEy  ID  Comm^rctf  ^uaM  ooi^ptt  coin  of  Bern, 
nearly  of  the  same  valoe  with  the  ratz. 

BLAREGNIES,  a  town  of  the  Nathorlandt,  in 
the  province  of  Haioaolty  aeated  in  £•  Loog.  3.  $ji* 
N.  Lat  50.  50.  Near  this  place  the  English  and  their 
allies  under  the  duke  of  Marlboroogh  obtained  a  verjr 
bloody  ▼ictory  over  the  French  in  1709.  This  is 
most  commonly  called  the  tattle  of  Maiphquet*  See 
Malplaquet. 

BLASE,  bishop  of  Sebasta  in  Cappadeciot  in  the 
second  and  third  centuries,  suffered  death  under  Dio- 
desian  by  decapitation,  after  being , whipped  and  ha- 
ving his  flesh  torn  with  iron  combs.  He  is  a  person 
of  great  note  among  the  vulgar,  who  in  their  procee* 
sions  relative  to  the  woollen  trade,  always  carry  a  re- 
presentation of  him  as  the  inventor  or  patron  of  the 
art  of  wool-combing }  though  that  art  most  have  been 
known  long  before  his  time.  It  is  difficult  to  say 
how  the  invention  came  to  be  attributed  to  him  j  but 
it  had  probably  no  better  origin  than  the  circumstance 
of  his  being  torti|red  by  instruments  used  in  combing 
of  wool. 

BLASIA,  Leather-cup.    See  Botakt  Indem. 

BLASPHEMY  {blaspkemtQ^  or  blasphemmm\  in 
middle-age  writers^  denotes  simply  the  blaming  or  con- 
demning of  a  person  or  thing.  The  word  is  Greekf 
$Xm9ffiifumf  from  fi)mtnrm^  Ledo,  Among  the  Greeks  to 
blaspheme  was  to  use  words  of  evil  omen,  or  that  por- 
tended something  ill,  which  the  ancients  were  careful  to 
avoid,  substituting  in  lieu  of  them  other  words  of  softer 
and  gentler  import,  sometimes  the  very  reverse  of  the 
proper  ones* 

BliAStHEMY  is  more  peculia)rly  restrained  to  evil  or 
reproachful  words  spoken  of  the  Deity.  Augustine  says, 
Jam  vulgo  bUuphemia  non  accipitur  nisi  mala  verba  de 
Deo  dicere. 

According  to  Lindwood,  blasphemy  is  an  injury  ofr> 
fered  to  God,  by  denying  that  which  is  due  and  belong^ 
ing  to  him  j  or  attributing  to  him  what  is  not  agreeable 
le  his  nature.  By  the  Mosaic  law,  blasphemy  was  pn* 
Bished  with  death ;  Levit.  zxiv.  ver.  13-- 16.  As  idso 
by  the  civil  law}  Novel.  77.  In  Spain,  Naples,  France, 
and  Italy,  the  pains  of  death  are  not  now  inflicted.  In 
the  empire,  neither  amputation  or  death  is  made  the 
punishment  of  this  crime. 

By  the  canon  law,  blasphemy  was  punished  only -by 
a  solemn  penance  ^  and  by  custom  either  by  a  pecuniary 
or  corporal  punishment.  By  the  English  laws,  blaspbe* 
jnies  of  God,  as  denying  his  being  or  providence,  and  all 
contumelious  reproaches  of  Jesus  Christ,  &c.  are  of- 
fences by  the  common  law,  and  punishable  by  fine,  im- 
prisonment,-and  pillory.  And,  by  the  statute  law,  he 
that  denies  one  of  the  persons  in  the  Trinity,  or  asserts 
there  are  more  than  one  God,  or  denies  Christianity  to 
be  true,  for  the  first  offence  is  rendered  incapable  of  any 
office  }  for  the  second,  adjudged  incapable  of  suing,  be- 
ing execntor  or  guardian,  receiving  any  gift  or  legacy, 
and  to  be  imprisoned  for  three  years. 

According  to  the  law  of  Scotland,  the  punishment 
of  blasphemy  is  death.  The  first  species  thereof  con- 
sists in  railing  at  or  cursing  God  ;  and  here  the  single 
net  constitutes  the  crime.  The  second  consists  in  de- 
nying the  existence  of  the  Supreme  Being,  or  any  of 
the  persons  of  the  Trinity  j  and  therein  obstinately 
^rsevering  to  the  last.    For  reiterated  denial  does  net 
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fidly  eonstitite  Ibe  erioM,  becanee  tke  atat.  of  ChtricsII.  mm^ 
i66i,  admiU  of  lepeBtance  belere  coavicuoD,  as  a  ceei*      J 
piete  expiatioa. 

This,  stutnte  of  1661  i»  nOified  by  a  statute  of  King 
"William,  whereby  the  calling  in  ^uealioD  ibe  existence 
of  God,  or  of  any  of  the  persons  of  the' Trinity,  er  the 
aothoiity  of  Scriptare,  or  the  Divine  Frovideaee,  is 
made  penal :  For  the  first  offence,  imprisoiiaenl  tin 
satisfaction  given  by  public  repentance  in  sackcleth } 
for  the  second,  a  fine  of  a  year*s  valued  reat  of  the  real 
estate,  and  twentieth  part  of  the  penooal  esUU  ^  and 
the  trial  in  both  these  cases  is  competeat  to  ioferier 
judges.  The  trial  of  the  third  offence  is  dleath,  to  be 
tried  only  by  tbe  justices. 

Blaspbbhy  against  the  Holy  GAoet*  Divnaes  are  not 
agreed  with  respect  Jo  the  nature  of  tbe  crime  thus  do* 
nominated  (Mat.  chap.  xii.  ver.  $i*\  and  the  groaods 
of  the  extreme  guilt  ascribed  to  it.  Dr  Tillotson  maia* 
tains,  that  it  consisted  in  maliciously  attributing  the  su* 
raculous  operations  which  Christ  performed  by  the  power 
of  the  Holy  Ghost  to  tbe  devil .  Dr  Whitby  rvfeis  it  to 
the  dispensation  of  the  Holy  Ghost,  which  commenced 
after  our  Lord^s  jvsurttctioo  and  ascension  \  and  those 
were  guilty  of  the  crime  who  persisted  in  their  unbelief 
and  blasphenied  the  Holy  Ghost,  representing  him  as 
an  evil  spirit.  The  crime  was  unpardonable,  became 
it  implied  a  wilful  opposition  to  the  last  and  most  power- 
ful evidence  which  God  would  vouchsafi»  to  mankind, 
and  preclude  the  possibility  of  a  recovery  to  faith  and 
repentance. 

BLAST,  flatus^  in  the  military  art,  a  sodden  com- 
pression of  the  air  caused  by  the  discharge  of  the  bollet 
out  of  a  great  gun.  The  bUst  sometimes  throws  down 
part  of  the  embrasures  of  the  wall. 

Blast  is  also  applied  in  a  more  general  sense  to  any 
forcible  stream  of  wind  or  air,  excited  by  the  mooth, 
bellows,  or  the  air. 

Blast  is  also  used  in  agriooltore  and  gardening,  for 
what  is  otherwise  called  a  blight. 

Blasts  or  blastings  are  by  some  snppeeed  owing  to 
cold ;  by  others  to  the  want  of  a  due  supply  of  sap  \ 
by  others  to  ascending  fumes  of  the  earth  \  by  others 
to  sharp  winds  and  frosts,  immediately  eocoeedii^ 
rains.  That  species  called  uredines  or  fire^blasU^  ia 
supposed  by  Mr  Hales  owing  to  the  sohur  rays  reflected 
from  or  condensed  in  the  clouds,  or  even  colleeted  by 
tbe  dense  steams  in  hop-g^dens  and  other  places.  The 
effect  of  them  is  to  wither,  shrivel,  scorch,  torn  blacky 
and  as  it  were  bum  up  tbe  leaves,  blossoma,  and  fimits 
of  trees,  shrubs,  herbs,  grass,  com,  even  fi»r  whole  traels 
of  ground. 

Physicians  also  speak  of  a  kind  of  blasts  aflectiog 
boman  bodies,  and  causing  erysipelas,  palsies,  &c 

Blasts,  among  miners.    See  DAMfa. 

BLASTED,  something  stmck  with  a  blast.  Among 
the  Romans,  places  blasted  with  lightning  were  to  be 
consecrated  to  Jupiter,  under  the  name  of  bedeniakia  and 
puteaUa,  It  was  also  a  ceremonial  of  religion  to  bam 
blasted  bodies  in  the  fire. 

BLASTING,  a;nong  minora,  a  term  for  the  teaa* 
ing  up  rocks,  which  they  find  in  their  wpy,  by  gun- 
powder. The  method  of  doing  which  is  this :  Ibey 
make  a  long  hole  like  the  hollow  of  a  large  gim-barra) 
in  tlie  rook  they  would  split  \  Jthis  they  fill  with  ga»> 
powder  ^  they  then  firmly  atop  np  the  month  of  tbe 

hole 
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Biiiig   hole  with  cUiT,  except  a  tooeh-bole,  ftt  which  they  lesve 


A  match  to  nre  it.  A  small  quantity  of  powder  tnffi- 
cei.    See  Blarting,  Sufplemevt, 

BLATOBULGIUM«  in  Aneiemt  Geograpiy.  (A». 
ioDioe)  i  a  place  of  the  Briganlines  in  Britain,  having 
a  camp  of  exploratores  or  eeoute  near  Solway  frith  and 
promontory ;  now  called  BuhtesSf  (Camden). 

BLATTA,  or  Cockhoach.  See  Entouologt 
Index. 

BLATTARIjE;  (from  Biatta^  a  moth  or  little 
worm),  the  title  of  Scopoli^s  1 2th  nateral  dau,  in  hie 
Flora  Carniolica.  It  i«  taken  from  iht  Slaitaria^  which 
was  Tonraefort^s  generic  name  for  the  verhatcwn  of 
liinnaeos.     See  Verbascum* 

BLAUBEUREN,  a  town  of  Germany,  in  the  cir- 
cle  of  Suabia,  and  kingdom  of  Wirtemberg.  £•  Long* 
9.  57.  N.  Lat«  48.  22. 

BLAVET,  a  sea-port  town  of  Brittany  in  France, 
situated  at  the  mouth  of  a  river  of  the  same  name.  It 
is  one  of  the  stations  of  the  navy  of  France,  and  is 
eometime^  called  Port  l>etifu»  W.  Long.  a.  5.  N.  Lat. 
47.  40. 

BLAVIAt  or  Blavium,  in  Jnciemt  Oeograpky^  a 
town  of  Aquitain,  on  the  bank  of  the  Ganmne,  below  its 
confluence  with  the  Dordogno :  Now  Blofe  ;  which  see. 

BLAYE,  an  aooaeat  and  strong  town  of  Franco,  in 


the  department  of  Gironde.  It  is  situated  on  the  river 
Gtronde,  has  a  harbour  much  frequented  by  foreigners, 
and  the  ships  which  sail  to  Bourdeanz  are  obliged  to 
leave  thetr  guns  here.  The  river  is  380a  yards  broad 
at  Blaye  ^  for  which  reason  a  battery  was  bnilt  npoB 
an  island  in  1689,  to  command  the  vessels  that  sail  up. 
The  city  is  built  on  a  rock,  and  has  a  citadel  with  four 
bastions,  which  is  caUed  the  Upper  l^oum.  The  lower 
town  is  separated  from  the  upper  by  a  small  river  ^  and 
in  the  lower  town  the  merchants  reside  with  their  ma* 
gazines.  The  neighbourhood  produces  a  great  deal  fut 
com.  The  town  contained  4700  inhabitants  in  18 15^ 
W.  Long.  I.  23.  N»  Lat.  45.  6. 

BLAZE,  a  white  spot  in  a  horse^s  face. 

BLAZONING,  or  Blazonry,  in  Heraldrf^  the 
decyphering  the  arms  of  noble  families.  The  word  o^ 
riginally  signified  the  blowing  or  winding  of  a  horn  ^ 
and  was  introduced  into  heraldry  as  a  term  denoting 
the  description  of  things  borne  in  arms,  with  their  pro- 
per significations  and  intendments,  from  an  ancient 
custom  the  heralds,  who  wore  judges,  had  of  winding 
a  horn  at  justs  and  tonmaoients,  when  they  explained 
and  recorded  the  atchievoments  of  knights,  fiee  Hc« 
HALoar. 

BLEA,  in  the  anatomy  of  plaati^  the  inner  finder 
dry  bark.    See  PjLAirrt. 


BLEACHING. 


s.  "DLEACHING,  or  Blanching,  {Bitmeimmt^ 

^  Fr.)  originally  signifies  the  art  of  whitening  any 
anfaetance  by  other  means  than  painting  ^  but  it  is  more 
particularly  applied  to  a  branch  of  trade  or  manufacture 
exercised  by  persons  called  bleaders^  who,  by  certain 
processes  of  a  chemioal  nature,  give  to  woollen,  linen, 
and  cotton  stoSs,  &c.  the  greatest  degree  of  wMtmete 
of  which  they  are  snsceptible. 

a.  Till  lately  this  art  bad  not  occupied  any  consider- 
able share  of  attention,  except  to  those  who  were  more 
immediately  concerned  in  the  practice  of  iL  Its  pro- 
cesses were  few,  and  though  exceedingly  tedious,  were 
simple  and  easily  understood.  The  late  rapid  progress 
of  chemical  science,  has  however  thrown  so  much  light 
on  the  theory  of  the  art,  and  contrihoted  so  materially 
lo  the  improvement  of  its  processes,  that  it  is  become 
A  most  pleasing  field  of  investigation,  and  demand?  a 
SDOch  more  considerable  space  in  a  modem  encyclopse* 
dia  than  it  has  hitherto  obtained. 

3.  We  propose,  therefore,  to  treat  of  bleaching  in  the 
fbllowing  arttolo  oMre  fully,  and  more  in  detail,  than  is 
usually  done,  and  to  bring,  as  far  as  possible,  into  one 
point  of  view,  every  thing  of  impoxtanoe  which  has  been 
lately  written  on  the  sobject  by  Borthollet,  Do  Charmes, 
Bitpp,  Kirw&n,  Higgins,  Chaptal,  0*Beil)y,  and  other 
eminent  chemists. 

4*  The  imppovoments  made  by  tbeee  gentlemen  have 
bean  so  rapid  intfaeir  snccesnoo,  and  so.  impurtmrt  in 
their  consequences,  as  to  have  rather  created  a  new  art 
than  ameliorated  the  old.  It  will  hereafter  be  scarcely 
credible,  that  in  the  space  of  about  twenty  years,  the 
nMo  eCas  anciiMit  sysUm-of^hloadiing^  viUcb  hai^vo- 


▼ailed  from  time  immemorial,  should  have  been  eotirdy 
overturned,  and  replaced  by  one  of  the  moot  scientifio 
accuracy,  and  expeditious  management 

5*  The  origin  of  this  Art,  like  that  of  many  others 
which  are  subservient  to  the  comforts  er  convenienceo 
of  man,  is  involved  in  great  obscurity^  We  find  thsit 
a  desire  for  rich  and  brilliant  colonrs,  and  for  ffarments 
of  the  purest  while,  has  prevailed  in  civilized  society 
from  the  earliest  periods  of  which  we  have  any  ae^ 
conntB.  This  was  more  particolariy  the  case  in  the 
eastern  coontries,  as  appears  from  the  earliest  writdA, 
boMi  of  sacred  and  profane  history.  It  is,  howevn% 
probable,  that  the  art  of  dteing  was  antecedent  to  that 
of  bleaching}  but  the  emcts  of  the  son  and  air  ia 
whitening  garments,  and  in  discharging  the  less  per* 
manent  colours  imprinted  by  the  dyer,  which  mnit 
have  been  very  observable  in  those  climates,  would 
soon  lead  an  ingenious  people  to  imitate  or  increase  the 
action  of  the  atmosphere,  and  turn  to  advantage  as  k 
luxury  what  in  many  cases  milst  have  been  considered 
as  an  inconvenience.  Of  the  methods  employed  br 
the  ancients  ia  whitening  or  scouring  their  various  stum 
we  are  almost  entirely  ignorant ;  we  know,  however, 
that  die  Egyptians  were  accustomed  to  use  some  kinds 
of  clay  for  these  purposes,  and  that  they  availed  them* 
selves  of  the  bleaching  powers  of  the  atmosphere.  Pliny 
informs  us,  that  a  plant  to  which  be  gives  the  oame 
tadkuh^  was  employed  for  scouring  wod  ^ ;  this  is  pro-  0  p^  s^ 
bably  the  same  with  what  we  call  ioapworL  The  acridoix.  e.  >^ 
juice  of  some  species  of  euphorbia,  especially  the  pep- 
lus,  is  uiAiQ  btve  been  used  in  France  for  whitenbg 
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ibiimal  6b.Tlie  art  of  bleaching  U  verjr  extensive,  and  com* 
Snbttoncei.  prebends  a  variety  of  objecte,  whether  we  consider  it  as 
••  a  distinct  branch  of  trade,  or  as  an  art  called  in  to  the 
assistance  or  completion  of  several  of  onr  manofactures. 
It  itf  essential  to  the  perfection,  of  the  linen,  the  cotton, 
the  silkeiii  the  woollen  mannfactare ;  it  is  in  many  cases 
a  necessary  step  in  preparing  staffs  for  the  dyer  and 
the  calico-printer  j  and  to  it  the  paper-maker  and  the 
wax-chandler  are  indebted  for  the  beauty  of  their  pro- 
d actions.  To  this  art  belong  the  scouring  of  clothes 
and  stuffs,  thn  removal  of  colours,  spots,  and  stains,  the 
eleaaing  of  books  and  prints* 

7.  We  shall  in  the  following  pages  describe  the  va- 
^ous  methods  employed  to  answer  these  several  purposes, 
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and  shall  endeavonr  to  trace  the  steps  by  which  bleach*   ui^ 
ing  has  arrived  at  the  high  degree  of  perfection  which  Stbiu« 
it  has  lately  attained.    In  detailing  the  processes  of  the ' 
artist,  we  shall,  however,  avoid  as  much  as  possible  his 
technical  language,  so  as  to  render  this  aitide  not  only 
a  useful  assistant  to  the  practical  bleacher,  but  an  in* 
teresting  object  to  the  philosophic  chemist. 

8.  As  the  methods  of  bleaching  animal  and  veg^ 
table  substances  are  different,  we  may  properly  divide 
this  article  into  two  parts  j  in  the  first  of  which  we  shall 
describe  the  processes  for  bleaching  wool  and  silk,  and 
in  the  second  the  methods  employed  in  the  bleaching 
of  linen,  cotton,  paper,  and  other  materials  fbmished 
by  vegetables. 


PART  I.  BLEACHING  OF  ANIMAL  SUBSTANCES- 


9*  THE  substances  which  are  derived  from  the  aniF 
mal  kingdom,  and  which  we  more  particularly  employ 
as  articles  of  clothing,  differ  essentially  from  those 
which  are  the  produce  of  vegetables.  The  art  of 
bleaching  depends  very  much  on  an  exact  knowledge 
of  those  peculiar  characters,  which  form  the  line  of 
separation  between  these  two  classes  of  bodies,  and  it 
is  therefore  of  importance  to  him  who  is  desirous  not 
only^to  be  master  of  the  several  processes  in  this  art, 
but  to  understand  the  theory  of  the  subject,  to  be  ac- 
qpainted  with  the  nature  and  properties  of  each. 

10.  The  animals  from  whose  spoils  we  obtain  our 
principal  clothing  are  nourished  by  vegetables,  which 
as  they  pass  through  their  organs  lose  their  former  pn^ 
nerties,  and  acquire  others  more  akin  to  animal  bodies. 
In  particular  they  are  found  to  contain  a  new  element^ 
090^,  which  is  but  sparingly  found  in  the  vegetable 
|dngdom,  but  constitutes  one  of  the  most  abundant  pro* 
ducts  of  animal  bodies.  They  also  contain  wlphur  and 
gkosphoruSf  as  appears  from  the  examination  of  those 
pestilential  exhalations  which  always  accompany  the 
decomposition  of  animal  matters.  • 

11.  It  is  found  that  animal  matters  are  more  easily 
pepsrated  into  their  component  principles  than  vege* 
table,  owing  to  the  weaker  degree  of  their  mntnal  at* 
traction.  Hence  the  action  of  acids  and  alkalies  is 
much  more  violent  on  the  former  than  oil  the  latter,  and 
consequently  much  more  caution  is  requisite  in  their 
employment. 

la*  In  bleaching  animal  substanoes  reooorse  must 
he  had  to  the  united  action  of  the  fixed  alkalies,  soap, 
amfDonia  or  volatile  alkali,  and  sulphurous  acid,  the 
qboice,  preparation,  and  uses  of  which  will  be  present- 
ly ^escribed.  The  animal  matters  with  which  the 
bleacher  Is.  aiore  immediately  concerned  are  wool  and 
silk.       \ 

Chap.  L  O/JTooL 

13.  Wool,  like  hair,  of  which  it  is  a  variety,  is  com- 
posed of  filaments  or  tubes  filled  with  a  substance  of 
an  oily  nature.     The  surrounding  surface  of  these 


tubes  is  pierced  with  an  infinite  number  of  small  holes 
which  communicate  with  the  internal  cavity.  By  die* 
mical  analysis  wool  is  found  to  contain  carbonat  of  asi* 
moniOf.and  a  considenble  quantity  of  oil*  It  is  veiy 
little  altered  by  exposure  to  the  air,  and  ondeigoes  no 
change  from  the  action  of  boiling  water.  It  is  of  grsat 
consequence  that  the  bleacher  should  attend  to  this  cir^ 
cumstance,  as  will  appear  immediately. 

14.  A  solution  of  caustic  alkali,  or  caustic  ley,  de- 
stroys it  altogether,  and  forms  with  it  a  soap,  for  the 
discovery  and  application  of  which  we  are  indebted  to 
Chaptal.)  Jt  is  but  little  acted  on  by  acids,  but  the  ap- 

Slication  of  a  violent  heat  reduces  it  to  a  state  of  fosioa. 
l*rom  all  these  circumstances  it  appears  that  wool  is 
nearly  allied  to  oleaginous  substances. 

15.  The  examination  of  these  chemical  acticins  is 
of  consequence  to  direct  the  bleacher  in  his  operations 
on  this  substance :  the  trifling  action  which  acids  exeit 
on  wool,  and  its  inalterability  in  water,  even  when  sn 
sisted  by  heat,  show  the  necessity  of  having  recourse  to 
alkalies  or  soapy  matters  ;  .while  at  the  same  time  the 
violent  action  which  these  exert,  will  point  out  the  pro- 
priety of  being  cautious  in  their  use. 

0/ Bleaching  WooL 

z6.  The  wool  as  it  comes  into  the  hands  of  the  mann* 
facturer  usually  contains  a  large  portion  of  the  natural 
greasy  matter,  from  which  it  roust  be  purified  before  it 
can  undergo  the  process  of  bleaching.  Sometimes  the 
farmer  cleans  it  from  most  of  its  oil,  so  as  to  diminish 
its  weight  by. 50  or  60  per  cent,  in  order  to  enhance 
the  vak^e  of  the  article ;  but  care  is  taken  to  leave 
some  portion,  as  the  natural  fat  is  found  to  be  the  best 
preservative  against  the  attacks  of  moths  and  other  in- 
sects. 

J  7.  The  first  object  then  is  to  carry  off  the  whole  of  the 
oily  matter,  which  is  called  the  operation  of  jeoariiig,  and 
is  performed  by  means  of  an-ammoniac:al  ley,  which  is 
thus  prepared.  Five  parts  of  river  or  other  soft  water  aw 
to  be  mixed  with  one  part  of  stale  purified  urine,  which 
is  found  to  contain  a  large  quantity  of  ammonia  (a). 

This 


r  urine  has  been  long  known,  and  it  is  frequently  employed 
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hnai  This  mixtore  it  to  be  boiled  for  t  short  time,  and  into 
Ibis,  at  «bont  tbe  beat  of  56  degrees,  or  so  that  the  hand 
of  tbe  workman  can  be  easily  held  in  it  for  a  considerable 
time,  the  wool  is  to  be  thrown.  Four  or  five  pailfols  will 
geaerally  be  soffictent  for  ao  pounds  of  wool.  After 
steeping  for  a  short  time,  the  wool  is  to  be  stirred  about 
in  the  mixture  continaally  for  abont  a  quarter  of  an 
hoar  or  20  minutes,  according  to  the  quantity  of  greasy 
natter.  It  is  then  to  be  taken  out  and  drained  into  a 
basket,  so  that  the  draioings  may  drop  into  the  vessel 
in  which  it  was  steeped,  that  nothing  may  be  lost.  It 
must  now  be  completely  rinsed  by  exposing  it  in 
baskets  to  a  continued  stream  of  clear  water,  while  a 
workman  is  perpetually  employed  in  stirring  it  with  a 
pole,  till  the  water  passes  off  perfectly  clear.  The 
wool  is  then  removed,  and  a  fresh  quantity  pot  into  the 
basket,  which  is  to  be  treated  in  the  same  manner* 
The  steeping  and  rinsing  are  to  be  repeated  till  the 
wool  has  attained  as  great  a  degree  of  whiteness  as  it  is 
eapable  of  receiving  from  this  operation*  It  is  neces- 
sary, 10  order  to  conduct  this  process  to  the  greatest  ad- 
▼aatage,  that  the  workmen  should  attend  to  the  follow- 
ing oircomstances. 

18.  l#t,  A  quantity  of  fresh  ley  must  be  firom  time 
to  time  added  to  the  bath,  as  the  immersion  of  the 
wool  is  found  to  weaken  its  power ;  but  it  is  better  not 
entirely  to  renew  the  bath,  as  the  grease  abstracted  from 
the  wool,  during  its  immersion,  forma  with  the  ammo- 
nia of  the  urine  a  kind  of  soap,  which  much  increases 
the  cleansing  quality  of  the  bath* 

19.  21/,  Increasing  the  temperature  of  the  bath  will 
augment  its  deterging  powers,  and  may  sometimes  sup- 
ply tbe  want  of  an  addition  of  stale  urine ;  but  both 
these  circumstances  require  caution,  as  too  great  a  de- 
gree of  beat  hardens  the  greasy  matter,  and  renders  it 
more  difficult  of  solution  j  and  again,  too  much  urine 
makes  the  wool  harsh* 

20*  3</,  After  being  much  used,  tbe  bath  becomes  too 
fool,  and  most  be  entirely  renewed. 

21*  Tbe  wool  which  has  properly  undergone  the  pro- 
cess of  scouring  should  be  white,  soft,  elastic,  and  open  \ 
whereas  before  it  whs  hard,  stiff,  and  greasy*  By  this 
operation  the  wool  loses  much  more  of  its  weight,  so 
that  100  pounds  of  raw  wool,  when  completely  scoured, 
will  not  yield  more  than  30  or  40  fit  for  the  manufac- 
ture of  doth. 

22.  After  scouring,  the  wool  is  sometimes  carried  to 
the  fulling  mill,  in  which  it  acquires  an  additional  de- 
gree of  whiteness.  The  above  is  chiefly  employed  for 
the  coarser  wools,  and  wool  that  has  yet  to  be  carded 
for  the  making  of  broad  cloth,  but  for  the  finer  kind 
it  is  better  to  employ  a  bath  in  which  soap  has  been 
dissolved*  This  method  is  more  expensive,  but  the  ex- 
pence  is  compensated  by  the  superior  quality  of  the 
wool  which  is  thus  treated.  This  operation  is  per- 
formed bv  the  comber,  and  is  thus  conducted.  The 
wool  is  divided  into  parcels  containing  each  about 
fix  pounds « and  a  half.  A  bath  is  prepared  with  two 
pounds  and  a  half  of  green  or  black  soap  dissolved  in 
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a  sufficient  quantity  of  boiling  water ;  and  in  this  bath  Animal 
a  parcel  of  the  wool  is  to  be  waRhed  for  a  longer  or  Sabftancef. 
shorter  time  according  to  its  foulness*  It  is  then 
wrung  by  means  of  a  hook,  and  hong  in  the  sunshine 
or  air  to  dry.  Before  it  is  combed  it  must  undergo  a 
second  scouring,  which  clears  it  of  all  the  natural  oily 
matter* 

23.  This  quantity  of  wool  is  not  to  he  washed  all 
at  once,  but  in  successive  portions,  and  fresh  hot 
water  is  to  be  added  from  time  to  time  in  order  to 
free  the  wool  more  easily  from  the  grease.  For  wrings , 
ing  it  there  is  a  hook  fixed  at  each  end  of  the  washing- 
tub,  on  which  the  woo]  is  fastened  and  turned  round 
by  means  of  a  handle  or  winch,  fixed  to  one  of  tbe 
hooks*  As  economy  should  be  consulted  in  every  ma- 
nufacture, a  method  of  scouring  wool  without  soap, 
would  be  of  considerable  advantage*  Fullers  have 
long  been  in  the  habit  of  employing  a  species  of  clayey 
earth,  called  from  them  fullers  earthy  which  has  the 
property'  of  combining  with  tbe  greasy  matter  and 
rendering  it  more  soluble  in  water.  A  new  earth  baa 
lately  been  found  on  an  estate  belonging  to  Lord  War- 
wick, which  by  certain  processes  is  made  to  answer  tha 
purpose  of  soap,  and  a  patent  for  its  preparation  baa 
been  granted  to  Mr  John  Vancouver.  It  is  not  distin- 
guished by  any  particular  name,  and  is  disposed  or  si^ 
tuated  in  the  ground  in  different  strata  or  layers.  The 
first  or  uppermost  layer  is  of  a  greenish  or  grayish  co* 
lour  \  the  second  layer  is  of  a  beautifol  lilac  or  light 
purple  ;  and  the  third  or  undermost  is  generally  white', 
although  the  white  is  found  intermixed  with  the  purple* 
The  stratum  on  which  the  earth  lies,  is  indurated  red 
marl,  and  it  is  superinduced  by  a  bed  of  gravel.  The 
thickness  of  the  entire  stratum  of  this  earth  is  from 
four  inches  to  one  foot,  and  its  general  position  is  very 
even,  regular,  and  level*  When  first  taken  out  of  the 
earth,  its  colours  are  very  fine,  particularly  the  lilac, 
which,  on  exposure  to  the  sun*s  rays,  or  to  the  influence 
of  frost,  soon  becomes  white.  On  chemical  examination, 
it  appears  to  contain  clay,  siliceous  sand,  and  tbe  oxide 
of  iron  \  but  a  more  studied  examination  would  proba- 
bly shew  the  existence  of  other  peculiarities,  from  which 
the  detergent  property  of  this  earth  might  he  found  to 
arise* 

The  processes  for  manufacturing  this  earth  ara 
performed  as  follows  :— Afler  digging  it  out  of  the 
vein,  it  is  dried  by  means  of  stoves  or  otherwise ;  theh 
pulverised,  and  sifted  through  fine  sieves  ;*a  size  is  theft 
prepared  from  white  shreds  of  leather,  and  the  dry. 
sifted  earth  is  beaten  up  with  the  sike  ;  after  which 
it  is  formed  into  convenient  parcels- or  cakes,  resem- 
bling those  of  soap,  and  oP  such  sizes,  figures,  and  di- 
mensions, as  are  best  adapted  to  the  purposes  of  its  iiH 
tended  application*  The  use  of  the  size  is  to  keep  this 
parts  of  tbe  earth  together,  and  to  moderate  the  eflect 
^{  its  absorbent  quality,  which  is  so  extreme,  as  to 
cause  it  to  become  pulverulent^  like  quick-litoe,  when 
water  is  added  to  the  dried  earthy  and  on  this  ae- 
eoont'  the  patentee  does  not  confine  himself  to  the  us^ 

of 


save  soap*  At  sea,  where  fresh  water  cannot  be  spared  for  tbe  purpose  of  washing,  the  sailors  are  accustomed 
to  scour  their  foul  linen  in  stale  urine,  which  so  far  eleaoses  them  that  a  subsequent  riosbg  in  salt  water  reor- 
ders themtderabiy  pure  and  sweet* 
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ABiaiftl    of  size  made  of  leather,  but  applies  other  animal  and 
Substances,  vegetable  mucilage  to  the  same  purpose,  giving  the 
•         preference  to  such,  as  by  their  cheap&ess  and  adhesive 
quality  are  best  adapted  to  the  purposes  of  the  mano- 
facture.     The  most  distinctive  property  of  this  earth  is 
that  of  cleansing  wool  in  a  manner  mnch  superior  to 
soap  'j  because  it  m^^es  it  equally  white  aud  clean, 
without,  robbing  it  of  what  manufacturers  call  its  na- 
ture, as  soap  does  j  for,  it  is  well  known,  that  when 
wool  is  washed  with  coarse  soap,  it  undergoes  some 
dhange^  either  in  the  polish  of  its  surface,  or  in  thcf 
elasticity  of  its  fibres,  or  in  some  other  respects,  which 
-causes  it  to  feel  less  full  to  the  hand,  so  that  it  will  not 
rise  and  spring  up,  after  the  pressure,  in  the  same  man- 
ner as  it  did  before  such  washing.     Whereas,  on  the 
contrary,  wool,  when  treated  with  the  washing-earth, 
Lecomes  equally  white  and  clean,  at  the  same  time 
''that  it  remains  in  possession  of  all  its  original  folnets 
and  elasticity,  which  are  of  great  consequence  and 
value  in  the  manufacture  of  this  important  article  of 
*  Momih,   produce  ^«     Before  the  wool  is  quite  dry  it  is  combed, 
Mag,  ToL   ^  (|j2s  operation  is  found  to  succeed  best  when  it  is  » 
•  P*  >54*  Jii^tle  moist,  it  being  then  easier  to  form  it  into  proper 
lengths  of  three  or  four  feet.     Considerable  nicety  ia 
Rquisite  in  the  conducting  of  these  first  processes,  as 
much  of  the  'success  of  the  succeeding  operations  de- 
pends on  their  proper  management.  ^ 

24.  After  combing,  the  wool  sometimes  undergoes 
two  or  three  farther  wasliingSf  especially  when  it  is  r^ 
quired  of  a  very  delicate  white. 

25.  It  is  known  that  the  wool  has  been  properly 
scoured,  by  its  filaments  being  smooth,  long  and  slen- 
der, white,  and  perfectly  free  from  foreign  substances, 
and  not  having  lost  their  natural  tenacity.  The  Dutch 
IS00I  is  generally  the  purest :  the  English  is  next  in 
quality,  but  is  much  harsher  and  fouler..  The  German 
wool  is  still  harsher  than  the  English,  and  the  French 
is  inferior  to  them  all. 

26.  The  loss  sustained  by  the  wools  in  scouring  is 
proportional  to  their  impurity.  Thus  the  French  and 
<jierman  lose  about  a  third  of  their  weisbt,  while  the 
Dutch  and  English  do  not  lose  above  a  fourth. 

27.  But  this  scouring,  whether  it  be  performed  witll 
""urine,  soap,  or  earth,  is  seldom  sufficient  to  bring  the 

wool  to  that  brilliant  whiteness  which  is  desirable  for 
some  manufactures.  This  is  given  it  by  means  of  the 
▼apour  of  sulphur,  or  by  steeping  it  in  sulphurous  acid, 
which  is  called  by  the  manufacturers  tuipkurtng. 

28.  The  usual  method  of  sulphuring  goods  is  to  ex- 
pose them  in  a  very  close  apartment  to  the  vapour  of 
burning  sulphur*  The  goods  are  hnng  00  poles  so 
^disposed  that  the  vapour  can  readily  pass  between  the 
pieces,  and  when  the  chamber  is  filled,  a  quantity  of 
sulphur,  placed  in  very  flat  and  broad  dishes,  is  set  fire 
to,  and  allowed  to  bum  away  gradually  in  the  obamber, 
while  every  aperture  by  which  the  vapour  could  escape 
is  carefully  closed.  The  acid  vapour  generated  by  the 
conibination  of  the  sulphur  with  the.  oxygen  of  the  air 
of  the  chamber,  penetrates  to  every  part  of  the  cloth 
to  which  it  can  get  access,  destroys  the  colouring  mat- 
ter, and  thus  completes  the  bleaching.  Every  thing 
is  allowed  to  remain  quiet  till  it  is  supposed  that  the 
effect  of  the  sulphureous  vapour  has  fully  taken  place^- 
which  requires  from  6  to  24  boors* 

29.  The  action  of  the  sulphureeos  vapour  leases  a 
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roughness  and  harshness  on  the  cloth,  wbick  arc  nm^  |gj^ 
ved  by  passing  it  through  a  bath  slightly  impwgpifsdfchii^ 
with  soap. 

.  Such  was  the  usual  method  of  smlphurmg  wosUea 
cloth  J  but  it  was  soon  found  to  he  very  impofect,  ai 
the  efiect  of  the  vapour  scarcely  extends  beyond  tbc 
surface,  and  thus  there  is  often  a  necessity  for  renewisg 
the  operation.  O^Reilly  has  lately  proposed  to  employ 
the  sulphurous  acid  dissolved  ia  water,  and  he  thns  ds- 
scribes  the  method  of  preparing  and  nsing  it. 

30.  ^  The  sulphurous  aeid,  or  that  acid  which  u 
produced  by  the  imperfect  combostlon  of  solphor^  di(^ 
fers  from  the  sulphuric  acid  (oil  of  vitriol)  in  contain- 
ing less  of  the'  acidifying  principle,  and  constitntiag, 
as  we  may  say,  ,the  mean  between  snlphnr  and  snlph^ 
ric  acid. 

31.  "  Sulphurous  acid  combines  very  readily  with 
water.  In  this  state  of  combination  it  naav  be  empky- 
ed  for  the  bleaching  of  wool  and  silk.  Wn  tamj  pro- 
cure it  in  this  state  by  making  the  gas  pass  thnHigh  wik 
ter,  ia  an  apparatos  similar  to  that  which  ia  em^eyed 
for  obtaining  the  os^eimied  nmriaUc  acitL  The  sMit 
economical  mode  of  preparing  this  acid  ia  by  deoenpo- 
sing  the  sulphuric  acid  by  means  of  some  oombostibic 
substance  which  is  capable  of  depriving  it  af  a  part  sf 
its  oxygen.  In  the  nice  experiments  of  the  laboratsry, 
where  the  ohemist  wishes  to  have  it  in  tbe  greatest  pa- 
rity, it  is  obtained  by  means  of  metnllic  bodies^  aad 
especially  mercury  ;  but  for  our  pnrposo,  where  we 
must  consult  economy,  we  shall  reooaamend  tbe  msst 
common  materiak. 

32.**  Take  chopped  straw,  or  saw-doal,  and  put  H  ia* 
to  a  matrass  ;  pour  over  it  some  solphnric  acid,  aad  ap- 
ply a  moderate  heat.  Solphnroua  acid  gas*  or  sot 
phureotts  vapour,  will  be  disengaged  i  which  may  hs 
combined  wKh  waiter  by  means  of  tbe  following  ap^ 
ratus. 

33.  **  A  matrass  with  a  long  neck  is  placed  in  a  fii^ 
nace,  and  made  to  communicate  with  a  tubulated  bottk 
in  which  a  little  water  has  been  put  to  absorb  the  small 
quantity  of  sulphuric  acid  which  might  pass  throagh 
the  first  reservoir  without  being  deoompoeed.  Cam 
must  be  taken  to  place  a  small  tube  witlun  the  bottk^ 
so  that  one  of  its  extremities  is  immeraed  some  way 
below  the  surface  of  the  water  to  prevent  absorption. 
A  tube  with  a  double  curvature  condocta  tbe  gas  ints 
the  vessels  in  which  it  is  to  eomhino  ultinsately  with 
the  water.  We  propose  to  make  a  hollow  cylinder  of 
lead,  or  white  wood,  bound  with  varnished  iron,  of  a 
prettv  considpiable  height,  and  surmounted  with  one  of 
Wolfe's  bottles,  the  bottom  of  which  haa  been  resB^ 
ved,  and  which  must  be  made' to  fit  into  n  oollar  ia  the 
mouth  of  the  leaden  cylinder  i  and  care  must  be  taken 
to  make  it  firm  by  means  of  wax,  bnt  so  as  to  render 
the  joining  impervious  to  ibids.  This  capital  of  g^ais 
will  allow  us  to  see  the  number  of  bubbles  which  are 
disengaged  on  the  surface  of  the  water»  and  thns  ta 
ascertain  the  progress  of  the  saturation,  while  the 
weight  of  this  narrow  and  high  column  of  water,  pna» 
sing  on  the  bubbles  of  snlphnrons  acid  gas,  as  it  is 
disengaged  from  the  end  of  the  tube  at  the  bottom  of 
the  cylinder,  will  facilitate  its  combination  with  the 
water,  and  will  accelerate  its  dissolution  in  that  fioid. 
That  nothing  may  be  lost,  we  may  have  n  eefics  of 
two  or  three  of  these  cylinders  conPacCed  togethsr, 
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■I    Ami  tbey  will  tben^eciiiiprtM  the  wImIc  of  the  appftntcM 
««i>  which  we  are  Scribing.     A  cock  fixed  in  the  bottom 
""^  of  each  ejlinder  will  fmcilitate  the  discharge  of  the  li- 
quor into  the  tub  for  immerston. 

34*  **  The  apfiaratas  which  we  would  recommend 
for  the  immerBion  of  the  woollen  and  silken  goods  in 
the  ley  of  sulphurous  acid  perfectly  resennbles  what 
will  be  describied  hereafter  for  the  immersioii  in  oxy« 
genated  mariatic  acid,  and  which  we  have  constructed 
after  the  principles  of  Ropp.  From  conversing  on  this 
apparatus  with  Cit.  Wtdmer  of  Jony,  we  have  con- 
oeived  the  design  of  the  present,  wbich  is  now  making 
at  the  manufactory  of  Essonne.  Let  us  suppose  an  ob* 
long  box,  divided  by  a  partition  in  the  middle  j  on 
each  side  of  this  partition  is  a  large  reel,  on  which  the 
stuflb  are  to  be  rolled  j  at  each  angle  is  fixed  a  roller, 
over  which  the  stoSs  pass  before  they  proceed  through 
the  partition  to  be  drawn  over  a  similar  number  of  rol- 
lers which  conduct  them  to  the  second  reel.  The  ob- 
ject of  this  disposition  is  to  make  thestoflb  pass  through 
the  bleaching  liquor,  and  expose  it  to  the  greatest  pos- 
]>ie  surface. 

35.  '*  For  the  purpose  of  turning  this  reel,  we  make 
of  an  axis  or  column  of  glass  which  passes  through 

a  collar  of  leather,  and  has  one  of  its  extremities,  which 
is  square,  fixed  into  the  reel,  while  the  other  is  fixed 
to  a  winch,  which  gives  it  the  rotatory  motion  j  and 
in  this  way  we  may  entirely  avoid  employing  any  me- 
tallic substance  within  the  vessel.  To  prevent  the 
escape  of  the  gas,  the  cover  of  the  tub  is  made  with  a 
ledge  which  fits  exactly  into  the  rim  of  the  box,  and  of 
which  at  least  an  inch  should  pass  into  the  deterging 
liquor. 

36.  **  I  propose  the  following  method  of  bleaching 
woollen  stufis :  We  are  first  to  scour  them  by  Immersion 
in  a  ley  slightly  alkaline,  in  the  proportion  of  a  pound 
of  potash  to  50  pounds  of  wool.  The  bath  is  heated  to 
the  temperature  of  30  degrees  (b). 

37.  **  The  old  method  with  stale  urine  may  also  be 
employed.  Urine  is  preferred,  becaose  it  holds  in  so- 
lotion  a  quantity  of  salt,  which  is  not  sufficient  to  in- 
jore  the  wool. 

38.  **  When  the  grease  is  dissolved,  and  the  wool  has 
been  well  porified,  it  is  to  be  washed  in  warm  soapy  wa- 
ter. This  part  of  the  process  is  sometimes  performed 
in  the  fulling  mill,  sometimes  by  beaters,  and  some- 
times by  treading  in  the  tub.  In  every  case  -the  grease 
nnst  be  separated  by  repeated  wanhing  hefpre  the  sul- 
phuring is  employed.  If  we  wish  to  obtain  a  brilliant 
whiteness,  it  would  be  proper  tomake  the  stuffs  under- 
go heat  a  second,,  or  even  a  third  time,  always  in  water 
alightly  impregnated  with  soap,  in  the  proportion  of  two 
ounces  of  this  substance  to  a  pound  of  wool.  It  would 
he  better  to  repeat  this  operation,  turning  the  stuffs  a- 
hout  with  a  stick  for  half  an  hour,  than  to  endanger  in* 
jnring  the  quality  orthe  stuffii  by  employing  too  strong 
a  ley« 

39.  **  After  scouring  with  the  greatest  care,  the  stuffs 
are  carried  to  the  tubs  for  steeping  in  the  liquid  sulpAu* 
rwis  acid^  or,  as  it  may  be  called,  tAe  suipkur  water  ; 
the  pieoes  are  rolled  upon  the  reels,  and  by  turning 
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the  "winch,  are  made  to  pass  through  the  tfeid,  till  it  is    Animal 
observed  that' they  are  sufficiently  whitened.   They  are  Substiin ret. 
then  taken  out,  and  suffered  to  drain  on  a  table  covered        » 
with  a  cloth,  that  the  action  of  the  sidp.iurous  acid  en 
tbe  wood  may  net  injure  them  \  they  are  afterwards 
washed  in  river  tvater,  and,  if  necessary,  Spanish  white 
is  used.     This  is  done  by  steeping  the  pieces  in  a  tub 
of  clear  Water,  in  which  about  eight  pounds  of  Spanish 
white  have  been  diffused.   Two  sulphnrings  are  usually 
employed  to  obtain  a  fine  white  \  but  in  our  process,  » 
single  immersion,  with  turning  for  two  or  three  honrs^ . 
should  be  Buflkient. 

40.  '*  Before  recommending'  the  employment  of  tbe  - 
liquid  sulphurous  acid,  I  have  made  a  great  many  ex- 
periments on  woollen  threads  and  stuffs,  varying  the 
manipulations,  and  always  with  the  most  compete  soc« 
ces8*.»»  ^  «0*it«i%' 

41.  Besides  the  whiting  mentioned  in  the  above  tx^Emmnir  t^* 
tract,  it  is  usual  to  pass  tbe  stuffs  tbrsugh  water  tmpreg-£^^^ 
nated  with  blue,  or,  what  is  generally  practised;  after 
the  whiting  has  been  used,  the  stuffs  are  taken  out,  and 
to  the  same  bath  of  Spanish  whiting  and  water  is  added 
a  pail  of  water,  in  which  about  an  ounce  and  a  half  of ' 
fine  indigo,  or  of  Prussian  blue,  have  been  diffused,  the 
blue  be iug  pounded,  sifted,  and  tied  up  in  a  little  bag, . 
which  is  stirred  round  in  tbe  water.     When  tbe  blue 
water  has  been  added,  the  bath  is  well  sHrred,  and  tho^ 
piece  of  cloth  is  again  passed  through  it.     It  is  after* 
wards  laid  on  a  packing  cloth,  and  subjected  to  tbe  fol« 
ler*s  thistle,  to  raise  the  nap,  it  being  wetted  from  time  - 
to  time  with  the  liquor  of  the  bath.     It  is  then  diied^ 
and  well  beaten  with  twigs,  to  carry  off  the  superfiaouS'. 
whiting. 

42.  Manufacturers  have  an  idea  that  bad   smells^, 
such  as  foul  breath,  are  capable  of  producing  some 
change  on  the  bath  of  blue  and  wbke,  and  thus  render 
a  repetition  of  the  process  necessary.  It  is  certain,  that' 
without  attention  the  white  and  blue  will  not  be  inti- 
mately diffused^  and  that  thus  a  kind  of  yegetatlon  will- 
be  produced  on  the  cloth.     When  this  happens,  it  must 
he  washed  by  plunging  it  into  hot  water,  and  then  tha  • 
bath  must  be  repeated. 

43.  It  is  chiefly  to  cloths  that  are  to  be  of  the  finest 
quality  that  all  these  processes  are  adapted.    For  ordi* 
nary  flannels,  especially  such  as  are  intended  to  be  worn  4 
piext  the  skin,  sulphuring  and  soap  baths  are  less  pro- 
per ;  and  the  soap  especially  diminishes  the  absorbency,  y 
which  is  so  desirable  a  property  in  these  flannels.  They . 
are  usually  prepared  by  scouring  with  bran  and  water, , 
and  subsequent  rinsing  in  fair  water. 


Crap.II.  Of  tbi  Bkaching  9f  Silk. 

44*  Silk  is  a  substance  possessing  some  degree  of 
transparency,  and  is  spun  by  a  caterpillar  from  a  mat- 
ter contained  within  its  body,  which  has  tbe  propeKy 
of  hardening  when  exposed* to  the  air.  The  silk- worm 
is  an  inhabitant  of  tbe  southern  climates,  being  origi* 
nally  brought  from  Asia,  and  naturalized  in  the  south 
«of  Europe  about  the  period  of  the  decline  of  the  Roman 
empire. 

45*Th« 
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Aniimd        45.  The  filaments  of  silk,  ts  left  hj  the  stlk-wonsy  are 
gabitoacei.  roiled  together  into  a  kind  of  ball  or  clew,  and  in  their 
*  natural,  or  what  is  called  the  raw  $UUe^  are  covered 
with  a  yellow  varnish  or  gum,   which  obscures  their 
lustre,  and  gives  them  an  unpleasant  roughnesy. 

46.  Water  has  no  eflfect  on  silk  at  the  boiling  tem- 
perature, and  no  change  is  produced  on  it  bj  alcohol  \ 
but  alkaline  leys,  when  tolerably  strong,  attack,  and  are 
capable  of  dissolving  it«  The  yellow  varnish  is  soluble 
also  in  alkaline  leys,  and  it  may  even  be  separated  by 
long-continued  boiling  of  the  silk.  When  the  varnish 
is  thus  carried  oflF,  the  silk  is  found  to  have  lost  about 
a  fourth  of  its  original  weight, 

47«  Two  methods  are  in  practice  for  bleaching  silk  \ 
the  first,  in  which  it  is  ungummed  or  deprived  of  the 
natural  varnish  ^  the  second,  in  which  this  is  retained,  in 
•order  to  give  them  that  stiffness  which  is  required  for 
gauzes,  blonds,  &c. 

48.  In  the  first  process,  the  silk  is  to  undergo  a  scour- 
ing, similar  to  what  we  have  described,  as  necessary  for 
depriving  wool  of  the  natural  oil.  For  this  purpose, 
a  quantity  of  water  is  put  into  a  boiler  over  a  fire,  and 
for  every  hundred  pounds  of  silk  to  be  scoured,  thirty 
pounds  of  very  fine  soap  are  dissolved.  .  The  solution 
IS  generally  boiled,  but  before  the  silk  is  pot  into  it» 
the  heat  must  be  lowered  to  about  90  degrees  of 
Fahrenheit,  and  at  this  temperature  it  must  be  kept 
during  the  process.  The  silks  are  to  be  hung  in  the 
liquor  upon  rods  or  frames,  and  left  till  the  gum  is 
•ufficiently  destroyed,  care  being  taken  to  alter  their 
position  now  and  then,  to  that  every  part  may  be  expos- 
^  to  the  action  of  the  bath.  When  perfectly  ungum- 
med, they  are  flexible  and  of  a  dull  whiteness  \  in  this 
state  they  are  to  be  wrung  with  the  pin  to  clear  them 
of  the  soapy  water,  then  well  shaken,  and  pot  into 
coarse  linen  bags,  in  parcels  of  from  twenty  to  thirty, 
pounds  each. 

.  49.  These  hags  axe  now  to  be  steeped  in  a  fresh  bath, 
er,  as  the  workmen  speak,  are  to  be  baked.  The  bath 
ia  prepared  in  a  manner  and  proportion  much  as  before, 
except  that  the  quantity  of  soap  may  be  somewhat  di- 
minished, as  the  heat  is  to  be  increased  \  for  the  silk  is 
BOW  to  be  boiled  for  two  or  three  hours,  taking  care  to 
keep  the  bags  from  sticking  to  the  bottom  of  the  boiler, 
by  frequently  stirring  them  with  a  stick* 

50.  For  silk  that  is  intended  to  be  dyed,  the  former 
steeping  in  the  lukewarm  bath  is  unnecessary,  and  the 
present  boiling  only  is  employed,  using  a  greater  quan- 
tity of  soap  in  proportion  to  the  fineness  of  the  colour* 
Thus  for  the  ordinary  colours,  the  proportion  above 
laid  down,  or  even  less,  will  suffice ;  but  for  the  saffra- 
num  colours,  and  the  poppy  and  cherry  red,  even  50 
pounds  are  sometimes  employed  to  the  100  pounds  of 
sUk. 

51.  After  boiling,  the  silk  is  wrung  as  before,  and 
then  washed  thoroughly  in  a  stream  of  water ;  they 
are  then  examined,  and  if  it  appears  that  they  are  not 
sufficiently  or  not  uuiformly  scoured,  they  must  be  sub- 
mitted to  a  fresh  bath. 

52.  The  white  silk  usually  sold  has  a  bluish  shade. 
This  is  given  it  by  a  bath  impregnated  with  litmus,  or 


indigo.  This  is  prepared  by  dissolving  m  poood  tod  a  *-^j 
half  of  fine  soap  in  about  ninetj  gallons  of  water,  ibT  ' 
which  a  small  quantity  of  litmos  or  indigo  has  been  dif- 
fused. The  bath  is  heated  to  about  90  degrees,  and 
the  silk  ia  passed  through  it  over  rods  or  reels  till  it 
have  acquired  the  requisite  shade*  Being  taken  oat,  it 
is  wrong  and  dried* 

53.  From  these  processes,  the  silk  ncqnires  a  tole- 
rably clear  white,  but  the  highest  degree  is  given  to 
it  by  the  action  of  the  solphnrous  acid,  either  in  the 
state  of  vapours,  as  is  usually  practised,  or  by  immeniBg 
it  in  the  liquid  acid,  according  to  the  method  of  l£ 
O'Beilly. 

54.  From  what  has  been  said  above  of  the  aetioo  of 
various  substances  on  silk,  it  will  easily  be  ooneeived, 
that  during  scouring  it  most  suffer  considerably  in  in 
quality.  To  avoid  this,  a  method  has  been  lately  pro- 
posed of  carrying  9IS  the  varnish  by  the  aid  of  steam 
under  an  increased  pressore.  As  this  has  been  more 
extensively  employed  in  the  bleaching  of  cottons,  wo 
shall  delay  giving  a  detailed  account  of  the  process  till 
a  future  part  of  this  article*  The  following  is  the  me- 
thod proposed  by  O^Reilly* 

$S*  **  Take  a  solution  of  caustic  soda,  so  weak  thai 
it  indicates  at  most  but  a  quarter  of  a  degree  <^  tbs 
areometer  for  salts,  and  fill  with  it  the  boiler  of  the 
apparatus  for  steam  bleaching.  Charge  the  frames 
with  the  skains  of  raw  silk^  and  plaee  them  in  the  ap- 
paratus till  it  be  filled,  then  dose  the  door  and  cause  ths 
solution  to  boil>  continne  the  ebullition  for  twehe 
hours )  slacken  the  fire  and  open  the  door  of  the  sp- 
paratus*  The  heat  of  the  vapour,  which  is  always 
above  100  degrees  (c),  will  be  sufficient  to  ungom  and 
scour  the  silk.  Wash  the  skains  in  warm  watery  wrisg 
them  with  the  pin  \  and  place  them  a  second  time  on 
the  frames  of  the  apparatus  to  undergo  another  hoilmg. 
Then  wash  them  in  a  considerable  quantity  fX  water, 
and  if  yon  desire  the  greatest  degree  of  whiteness,  rinse 
them  in  water  slightly  impregnated  with  soap,  to  give 
them  a  little  softness. 

^.  **  The  last  degree  of  whiteness  is  obtained  by 
passing  the  skains  through  the  sulphurous  acid,  using 
the  method  and  apparatus  which  I  have  recommended 
for  bleaching  wool;  and  which  here  aopersedes  sul- 
phuring. The  incalculable  advantage  of  that  method 
over  others,  consibts  principally  in  the  possibility  of  em- 
ploying the  operations  in  succession,  without  running 
the  risk  of  injuring  the  quality  of  the  silk  by  toe 
strong  leys  V»  •(fU, 

57.  Such  are  the  most  approved  methods  of  bleach* 
ing  silk  when  deprived  of  the  yellow  gum  ;  but  when 
this  is  not  required,  the  bleaching  is  to  be  performed  by 
some  substance  which  has  the  property  of  whitening  the 
silk  and  its  varnish  without  dissolving  the  gum.  Of 
this  description  is  alcohol,  and  two  French  astnors  have 
proposed  a  method  of  bleaching  silk  by  means  of  this 
and  muriatic  acid.  It  was  first  proposed  by  M.  Rigand 
in  1778,  and  is  thus  shortly  described  by  Pajot  de 
Charmes. 

58.  **  The  silk  intended  to  be  bleached,  is  pnt  into  a 
glass  vessel  containing  a  mixture  of  spirit  of  wine  and 

muriatic 


(c)  About  250  degrees  of  Fahrenheit 
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i2iii^  muriatic  acid,  in  the  proportion  of  a  ponnd  of  the  for- 
fcaaceLmer  to  half  an  ounce  of  the  latter,  and  in  quantity  Buf- 
V  ■■'  ficient  to  float  the  silk.  The  vessel  is  then  closed  with 
wet  parchment,  and  exposed  for  12  hours  to  the  sun,  or 
otherwise  it  may  be  left  24  hours  in  the  shade,  at  a  tem- 
perature of  between  16^  and  20^  Reaumur.  The  silk 
is  then  takeu  out  and  pressed,  and  again  macerated  for 
the  same  time,  and  under  the  same  circumstances,  in 
fresh  acidulated  spirit  of  wine,  in  another  similar  ▼esse!, 
closed  as  before.  The  silk  is  then  taken  out,  pressed, 
and  washed  for  four  or  five  minutes  in  pure  spirit  of 
wine.  In  the  next  place,  it,  is  kept  for  24  hour^  in  the 
ann,  or  36  in  the  shade,  in  a  third  vessel,  containing 
pure  spirit  of  wine,  which  is  to  be  renewed  at  inter- 
vals }  after  which,  the  silk  is  to  be  taken  oat,  pressed 
or  washed  two  or-  three  times  in  clear  water,  which  is 
to  be  changed  at  each  washing.  Lastly,  the  silk  is  to 
be  exposed  to  dry  upon  a  frame,  so  contrived  as  to 
stretch  it  with  considerable  force,  and  prevent  its  cur- 
ling up  as  it  dries/' 

59.  In  1795  M.Baum6  proposed  an  improvement  of 
this  method,  with  the  means  of  recovering  the  alcohol, 
which  we  shall  give  in  the  words  of  Mr  Nicholson  in 
his  JoumaL 

60.  **  fierthollet,  in  his  Elemens  de  PArt  de  la  Tein^ 
turCf  published  in  the  year  1791,  after  describing  the 
usual  methods  of  depriving  silk  of  its  resinous  or  gummy 

Ml.  i.  matter.  *,  proceeds  to  remark,  that,  in  the  manufacture 
|tf. ;  or  of  blonds  and  gauzes,  the  natural  elasticity  and  stiffness 
^*  ^  of  this  article  are  required  to  be  preserved  :  whence  it 
I  tnas-^**  become  a  desideratum  to  render  the  yellow  silk  of 
^  Europe  white  like  that  of  China,  without  depriving  it 
of  its  gum.  He  adds,  that  M.  Baum6  has  solved  this 
interesting  problem,  but  had  kept  his  process  a  secret ; 
but  from  the  facts  he  had  possessed  the  means  of  obtain* 
inff,  it  appeared  liable  to  accidents,  and  that  the  chief 
difficulty  consisted  in  giving  an  uniform  white  colour 
when  large  quantities  were  operated  upon.  He  also 
mentions  a  difficulty  in  dressing  the  whitened  silk  so  as 
t6  prevent  its  curling,  and  observes  that  it  ought  cer- 
tainly to  be  kept  constantly  stretched  during  the  dry- 
ing. It  is  besides  requisite  that  the  spirit  of  wioe 
should  be  recovered  after  the  process,  which  would  else 
be  rendered  too  expensive.  This  author  does  not  say 
whether  the  white  Chinese  silk  is  subject  to  the  same 
inconvenience  of  curling  when  dyed,  which,  it  may  be 
remarked,  is  a  property  of  no  consequence  where  the 
material  is  to  be  applied  in  the  manufacture  of  white 
goods.  The  motives  which  led  M.  Baum^  to  communi- 
cate his  process  to  the  world,  originally  retained  by  him 
as  a  lucrative  secret  do  not  appear.  Whether  the  mi- 
stakes of  those  who  carried  it  into  effect  in  the  large 
way  might  have"led  him  to  vindicate  the  reality  of  his 
discovery  by  publication  ^  or  whether  the  commercial 
advantages  derived  from  superiority  of  quality  and 
cheapness  in  this  article  over  the  Chinese  silk  in  the 
market  of  France,  might  in  the  end  have  proved  of  less 
value  than  the  scientific  reputation  to  be  derived  from 
its  disclosure  ^  are  circumstances  which  will,  no  doubt, 
have  their  proper  weight  with  such  manufacturers  as 
may  be  induced  gradually  to  adopt  this  process. 
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6u  ^*  The  silk  of  Nankin  is  perfectly  white,  silvery,    Aaimal 
brilliant,  and  possesses  all  the  elasticity  of  raw  silk.  OurSubttMces. 
author  affirms,  that  the  value  of  this  article  imported '-     » 
into  Europe  amounts  to  upwards  of  twenty  millions 
of  livres  (about  830,0001.  sterling),  of  which  France 
consumes  about  four  or  five  millions  in  gauzes,  blonds, 
ribbands,  &c.     This  was  formerly  supposed  to  be  pro- 
duced of  a  white  colour  from  the  worm.     The  late  M. 
Trudaine,  intendant  of  commerce,  procured  the  eggs  of 
silk- worms  from  China,  and  cultivated  them.   The  pro^ 
duce  consisted  of  yellow  cocons,  and  others  of  the  most 
perfect  whiteness.   The  latter  afforded  silk  equal  in  this 
respect  to  those  of  Nankin.     But  M.  Baum6  affirms, 
that  most  of  the  Nankin  silk  is  bleached  by  art,  and, 
as  he  thinks,  by  a  process  similar  to  his  own. 

62.  '*  As  it  is  impossible  to  wind  off  a  large  quantity 
of  silk  in  the  short  time  previous  to  that  of  the  insects 
eating  their  way  through  the  mass,  it  is  usual,  in  the 
first  place,  to  deprive  them  of  life.  This  is  commonly 
done  by  exposing  the  cocons,  properly' wrapped  up,  for 
two  hours,  to  the  heat  of  about  158  degrees  of  Fahren- 
heit in  an  oven ;  after  which  they  are  kept  for  a  certain 
time  in  a  mass  to  preserve  their  heat,  and  effectual ly 
destroy  such  of  the  insects  as  might  have  escaped  the 
power  of  the  oven.  The  effect  of  this  process  is,  that 
the  silk  is  hardened,  and  is  more  difficult  to  wind  off 
than  before.  Hence  the  produce  of  silk  is  less  by  one- 
ninth  part  in  quantity,  and  inferior  in  quality  to  what 
might  have  been  obtained  by  winding  off  without  this 
previous  baking.  M.  Baum6,  not  only  from  these  views, 
hut  likewise  because  the  silk  which  has  not  been  baked 
proves  susceptible  of  a  greater  lustre,  was  induced  to  de- 
stroy the  chrysalis  by  spirit  of  wioe.  For  this  purpose 
he  disposes  them  in  a  wooden  box  in  a  stratum  six  inches 
deep :  upon  each  square  foot  half  a  chopin,  or  some- 
what more,  of  spirit  of  wine  is  to  he  sprinkled  with  a 
small  watering-pot  made  for  that  purpose.  This  quan- 
tity answers  sufficiently  near  to  our  half  pint.  The  li- 
quid is  to  be  equally  distributed,  but  it  is  not  necessaiy 
that  all  the  cocons  should  be  wetted.  They  are  then 
to  be  mixed  by  hand.  In  the  next  place,  another  stra- 
tum is  to  be  formed  over  the  first,  nearly  of  the  same 
depth,  which  is  to  be  sprinkled  and  treated  as  before* 
By  this  method  of  proceeding,  the  box  becomes  filled, 
and  must  then  be  covered  and  left  for  24  hours,  during 
which  time  they  become  spontaneously  heated  to  about 
100  degrees,  and  the  vapour  of  the  spirit  of  wine  exerts 
itself  with  wonderful  activity.  Five  hundred  French  , 
pounds  (d)  of  the  cocons  require  lo  French  pints, 
which  is  nearly  the  same  number  of  English  quarts. 
Alter  this  treatment  they  must  be  spread  out  to  dry, 
which  happens  in  a  short  time,  and  is  absolutely  neces- 
sary previous  to  winding  off. 

63 •  ^*  When  the  operator  proposes  in  this  manner  to 
extinguish  various  parcels  of  cocons  belonging  to  differ- 
ent individuals,  each  parcel  may  be  tied  up  loosely  in  a 
canvas  bag,  and  wetted  on  the  outside  previous  to  clo- 
sing the  box. 

64. ''  The  spirit  of  wine  to  be  used  in  this  operation, 
ought  to  be  of  the  strength  of  34  degrees  of  Baum6^s 
hydrometer  at  the  temperature  of  $5  degrees.    It  is  of 

the 


(d)  The  Paris  pound  is  to  the  English  avoirdupois  pound 
because  the  operation  requires  no  great  precision. 
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Anima]    the  greatest  importance  to  ase  that  spirit  only  which 
flBbftanccii  has  been  kept  in  vessels  of  glass,  of  tinned  copper,  or 
"  of  pure  Ho.     Leaden  vessels  are  absolutely  to  be  re- 
jected ;  wooden  vessels  tinge  the  spirit,  which  gives  the 
silk  a  degree  of  colour  of  considerable  solidity,  and  very 
inimical  to  the  bleaching  process. 

6s»  *^  With  regard  to  the  advantages  of  this  method 
of  extinction,  in  preference  to  that  of  the  oven,  the 
author  remarks,  that  the  cost  of  labour  and  fuel  add- 
ed to  the  loss  of  silk,  and  the  probability  of  injury  from 
too  much  or  too  little  heat,  constitute  a  sum  of  dis- 
advantage mnch  greater  than  the  cost  of  the  spirit  of 
wine.  It  is  besides  a  considerable  advantage,  that  the 
spirit  of  wine  renders  more  distinguishable  such  cocons 
as  have  perished  previous  to  the  application  of  the  spi- 
rit. These  afford  a  much  worse  silk,  and  must  be  pick- 
ed out. 

66.  **  The  silk  is  wound  off  upon  a  reel,  while  the 
cocons  are  kept  immersed  in  water  almost  boiling. 
Upon  this  part  of  the  process  M.  Baumd  remarks,  ist, 
That  the  dead  cocons  must  be  separated.  These  are 
known  by  the  brown  or  black  spots  on  their  surface, 
2.  That  well  water,  which  on  account  of  its  clearness 
is  almost  universally  used  in  the  silk  manufactories, 
mostly  contains  nitre,  and  is  extremely  prejudicial  to 
the  bleaching  process.  The  presence  of  nitrous  acid 
gives  a  yellow  colour,  which  resists  bleaching  and  even 
BGoaring ;  he  therefore  recommends  river  water.  3.  In 
some  countries  a  small  quantity  of  alum  is  used.  Nei- 
ther this  nor  any  other  saline  substance  is  of  the  least 
advantage  to  the  colour,  beauty,  or  quality  of  the 
silk. 

67.  **  At  the  four  places  of  contact  of  the  silk  upon 
the  reel,  all  the  threads  stick  together.  It  is  absolutely 
necessary  that  this  should  be  remedied.  The  method 
consists  in  soaking  the  silk  in  a  sufficient  quantity  of 
warm  water,  at  about  90  degrees,  for  about  two  hours ; 
after  which  the  threads  are  to  be  separated  by  open- 
ing the  hanks  upon  a  pin,  and  lightly  rubbing  the 
parts  which  cohere.  When  the  silk  is  dry,  it  is  to  be 
loosely  folded  in  its  original  form,  and  is  ready  for 
bleaching. 

68.  **  The  silk  while  wet  is  soft,  and  part  of  its 
gummy  matter  is  in  such  a  state,  that  its  threads  would 
readily  adhere,  if  wrong  while  warm  for  the  purpose 
of  clearing  it  of  the  water.  After-such  improper  treat- 
nent  there  would  be  no  other  remedy  than  to  soak  it 
again  in  warm  water. 

69.  "  'The  apparatus  for  bleaching  the  silk  consists 
of  a  stone-ware  vessel,  nearly  of  a  conical  form,  capable 
of  holding  about  12  gallons,  having  a  large  opening  at 
the  one  end,  and  a  smaller  of  about  an  inch  diameter 
at  the'  other  end.  Common  pottery  cannot  be  nsed  in 
this  operation,  because  it  is  soon  rendered  unserviceable 
by  the  action  of  the  marine  acid,  and  the  stone^ware 
itself  is  not  very  durable.  This  vessel  must  be  care- 
fully examined,  to  ascertain  that  it  does  not  leak  in 
the  slightest  degree  ^  after  which  the  inside  is  tq  be  rub- 
bed with  a  pumice-stone,  to  clear  it  of  asperities  which 
might  break  the  threads.     A  cover  of  the  same  mate- 


rial is  to  be  fitted  <m  by  grtsdiDg  j  and  the  analler  ^j^ 
aperture,  which  in  theoise'is  the  lowest,  is  to  be  cloied&Aitai« 
with  a  good  cork,  in  the  middle  of  which  is  thm§t  a^ 
small  glass  tube  about  a  quarter  of  an  inch  in  diameter  ^ 
this  is  likewise  stopped  with  a  cork,  excepting  at  the 
time  when  it  is  required  to  draw  off  the  liqaid  conteoti 
,of  the  jar.     A  small  perforated  false  bottom  is  placed 
within  the  vessel,  to  prevent  this  tobe  from  being  oW 
structed» 

70.  **  This  jar,  or  as  many  of  them  as  the  porpoact 
of  the  manufactory  may  require,  is  aopported  by  a 
wooden  frame  or  table,  at  such  a  height  that  a  auk 
may  be  conveniently  placed  beneath  to  receive  what 
may  flow  from  the  glass  tube  in  the  aevoul  periods  e( 
the  operation. 

71.  **  Six  pounds  of  yellow  raw  silk  are  to  be  dis- 
posed in  the  earthen  pot ;  upon  this  is  to  be  ponred  a 
mixture,  previously  made,  of  48  pounds  (e)  of  spirit 
of  wine  at  30  degrees,  with  12  ounces  of  very  pore 
marine  acid,  absolutely  exempt  from  all  presence  of  ni- 
trous acid,  and  of  the  strength  of  14  or  t^  degrees  of  . 
Banm^'s  hydrometer.  The  pot  is  then  to  be  covered, 
and  the  whole  left  in  digestion  till  the  folio wiog  day, 
or  until  the  liquor,  which  at  first  assumes  a  fine  greea 
colour,  shall  begin  to  assume  that  of  a  dusky  browa 
(/euilie  nufrte). 

72.  ''  The  acidulated  spirit  is  then  to  be  drawn  off. 
To  prevent  evaporation,  M.  Banoa^  thrusts  a  cork  ia 
the  bung-hole  of  the  receiving  cask,  in  which  is  a  slid- 
ing glass  tube.  The  use  of  this  tobe  is  completely  ts 
surround  the  small  tube  proceeding  from  the  earthea 
vessel.  When  the  whole  of  the  fluid  is  thus  almost  en- 
tirely drawn  off,  clean  spirit  of  wine  is  poured  upoa 
the  silk,  and  drawn  off  repeatedly  until  it  passes  co- 
lourless. The  silk  is  then  suffered  to  drain  withoat 
stirring  it.  In  this  state  it  is  ready  for  a  second  in- 
fusion. 

73.  **  Forty-eight  pounds  of  spirit  of  wine  acidulated 
with  12  ounces  of  marine  acid  is  now  to  be  poured  00 
the  silk,  and  the  whole  suffered  to  remain  for  24  hours 
or  longer,  until  the  silk  becooMS  perfectly  white.  The 
time  required  for  this  second  infusion  is  commonly 
longer  than  for  the  first :  it  sometimes  amounts  to  two^ 
three,  or  even  six  days,  according  to  circumstances, 
particularly  the  temperature  and  the  nature  of  the  silk. 
Silk  which  has  been  in  the  oven  is  in  general  more  dif- 
ficult to  bleach. 

74.  ''  When  the  silk  has  thus  obtained  its  utmost 
degree  of  whiteness,  the  acidulated  spirit  is  to  be 
drawn  off  into  a  separate  vessel.  This  fluid  ia  bat 
slightly  coloured,  and  may  be  used  again  in  the  first  in- 
fusion of  other  yellow  silk,  with  addition  of  six  ounces 
more  of  marine, acid.  The  receiving  Sressel  is  to  be  re- 
moved, and  another  clean  vessel  substituted  in  its  place. 
Tbe  silk  is  then  sprinkled  with  clean  spirit,  and  occa- 
sionally pressed  down  with  the  band.  As  soon  as  the 
spirit  of  wine  comes  off  absolutely  colourless,  a  third 
infusion  is  to  be  neiade,  by  pouring  upon  the  silk  48 
pounds  of  the  pure  spirit  without  acid,  which  is  to  re^ 
main  till  the  following  day :  it  is  then  to  be  drawn  ofl^ 

and 
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"Ml    und  reserved  for  washing  otber  silk  after  the  first  in* 
^"*^^^fo8ion. 

75.  *^  After  the  8tlk  has  been  left  to  drain,  and  af- 
fords no  m^re  spirit,  it  stiU  retains  its  own  weight  of 
that  Ail  id.  This  is  recovered  by  the  very  simple  pro- 
cess of  sprinkling  the  silk  with  a  small  qaantity  of  very 
clear  river  water  at  a  time.  While  the  water  applies 
itself  and  sabsides  along  the  silk,  it  drives  the  spirit  of 
wine  before  it,  so  that  the  first  portions  which  flow  from 
the  tttbe  are  scarcely  diminished  in  strength.  The  ad- 
dition  of  water  is  to  be  continued  until  nothing  hut  mere 
water  comes  off  below. 

76.  **  In  this  sitoation  the  silk  is  found  to  be  well 
bleached,  but  still  retains  a  portion  of  marine  acid  suf- 
ficient to  render  it  harsh  to  the  touch,  and  after  a  time 
brittle.  It  must  be  washed  oft  with  water.  The  best 
method  is  to  pot  tlie  silk  loosely  into  a  coarse  woollen 
bag,  which  is  to  be  secured  closely  in  another  cloth 
like  a  small  bed  or  pillow,  then  placed  in  a  basket  and 
left  in  a  running  stream  for  five  or  six  hours  ^  but  where 
the  convenience  of  a  stream  is  wanting,  the  earthen 
jiot  containing  the  silk  is  to  be  covered  with  a  cloth, 
and  water  pumped  through  it  for  five  er  six  hours,  or 
until  that  which  issues  from  the  lower  aperture  gives 
00  red  colour  to  the  tincture  of  toumsoL  At  this  pe- 
riod the  lower  opening  is  to  be  closed  and  the  vessel  fill- 
ed with  water,  which  must  lie  changed  once  or  twice  in 
24  hours. 

77k  **  The  time  required  for  washing  was  occasional- 
ly abridged  by  passing  spirit  of  wine,  or  river  water 
impregnated  with  a  small  portion  of  alkali,  through  the 
silk.  The  natural  salt  thus  produced  is,  in  fact,  less 
adherent  to  the  silk  than  the  acid  itself,  but  neverthe- 
less requires  to  be  washed  off  with  a  very  large  quanti- 
ty of  water. 

78.  '*  In  these,  as  in  every  other  process  relating  to 
the  silk,  great  care  must  be  taken  to  ascertain  that  the 
water  made  use  of  contains  no  nitrous  acid,  which  would 
infallibly  occasion  'imperfection  of  colour,  or  spots  in 
the  article.  After  this  treatment  the  silk  is  ready  for 
drying  and  lustering^  previdns  to  the  description  of 
which,  tlie  author  makes  several  remarks  to  the  follow- 
ing purport : 

79.  *'  Though  the  mineral  acids  are  the  roost  power- 
ful and  destructive  of  all  saline  substances,  yet  they 
may  be  applied  to  silk,  when  diluted  with  spirit  of  wine, 
in  very  considerable  doses.  In  trials,  naade  to  ascer- 
tain the  maximum,  two  ounces  of  marine  acid  were  add- 
ed to  one  pound  of  spirit  of  wine,  without  altering  the 
silk.  Two  drachms  of  marine  acid  cause  a  very  per- 
ceptible alteration  in  one  pound  of  silk.  I  suppose  he 
means  pure  acid,  or  perhaps  diluted  with  water  ;  for 
the  passage  as  it  stands  is  obscure.  Numerous  expe- 
riments have  shown  that  the  marine  acid  is  preferable 
to  any  other.  The  proportions  admit  of  much  lati- 
tude, though  he  prefers  the  dose  herein  before  de» 
scribed. 

80.  *'  Spirit  of  wine  which  has  «been  mixed  with  ni- 
trous acid,  cannot  be  used  in  bleaching,  even  though 
afterwards  rectified  upon  the  alkali,  because  it  still  re- 
tains a  portion  of  nitrous  gas. 

8x.  **  Pure  spirit  of  wjne  without  acid  extrticts  a  fine 
yellow  colour  from  silk,  which  does  not  separate  for 
ye&rsi  even  though  exposed  te  the  sun^s  light.    Yel- 
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low  silk  exposed  to  the  sun  loses  its  colour  in  a  short    Anfansl 
time.  The  acidulated  spirit  which  has  been  used  in  the  Subsunccs.' 
infusion  of  silk,  is  changed  by  exposure  to  the  sun,  but 
net  in  such  a  mapner  as  to  be  rendered  fit  for  use  a  se** 
cond  time. 

82.  "  In  order  to  obtain  a  beautiful  colour,  it  is  es- 
sential that  the  silk  should  be  immersed  in  a  large  quan- 
tity of  the  fluid,  especially  at  the  first  infusion.  With- 
out tbiir  management  it  would  become  necessary  to 
make  three  infusions  in  the  acidulated  spirit.  When 
the  first  infusion  is  well  managed,  the  silk  will  have  lost 
all  its  yellow  colour,  and  become  considerably  white,  at 
the  same  time  that  the  liquor  will  have  begun  to  change 
colour  a  little.  As  long  as  it  continues  of  a  fine  green, 
it  is  certain  that  it  has  not  exhausted  its  whole  action 
upon  the  silk. 

83.  '*  The  duration  of  this  first  infusion  may  be  long- 
er or  shorter,  without  inconvenience,  according  to  the 
temperature*  Wben  the  temperature  is  at  ao  degrees 
of  Reaumur,,  which  answers  to  77  of  Fahrenheit,  the 
first  infusion  is  often  made  in  10  or  12  hours.  In  small 
experiments  the  heat  of  the  atmosphere  may  be  supplied 
by  the  water-bath  ^  in  which  case,  all  the  infusions  are 
easily  made  in  the  course  of  a  day. 

84.  '*  When  the  first  infusion  is  finished  and  the  li- 
quor drawn  off,  the  silk  appears  greenish  :  the  subse- 

.  quent  washings  in  spirit  of  wine  clear  it  of  the  liquor 
it  retained.  The  sprinkling  should  be  made  with  the 
watering-pot,  otherwise  the  quantity  poured  will  be 
greater,  and  the  management  more  wasteful. 

85.  **  The  cocons  may  be  bleached  in  this  Way,  but 
the  inconveniences  are  too  great  to  render  this  process 
desirable. 

86.  *'  Pieces  ot  gauxe  and  entire  garments  of  silk 
have  been  successfully  bleached  in  this  way. 

87.  *'  The  finest  natural  white  silks  are  rendered  in- 
finitely whiter  by  this  process.  Spirit  of  wine  alone 
has  the  property  of  depriving  yellow  silk  of  its  colour, 
which  it  brings  to  the  state  of  the  naturally  white  silk. 
In  this  state  the  silk  is  disposed  to  acquire  a  greater 
degree  of  brightness  by  a  single  infusion  in  the  acidulat- 
ed spirit.  This  process  has  its  advantages  over  the 
other,  to  which  it  is  also  inferior  in  certain  respects  $ 
concerning  neither  of  which  the  author  has  entered  in- 
to any  detail. 

88.  *'  The  colouring  matter  was  found  to  be  a  resin 
perfectly  animalized,  affording  by  distillation  the  same 
products  as  other  animal  matters,  and  the  concrete  vo- 
latile alkali. 

89.  **  Silk  whitened  by  scouring  may  be  dried  free- 
ly in  the  air  without  affecting  its  lustre.  This  is  not 
the  case  with  the  silk  bleached  in  the  gum :  if  it  be 
left  at  liberty  to  dry  in  the  air,  it  resembles  white  flax 
without  any  lustre.  The  beauty  of  this  silk  consists  in 
its  shining  brilliancy  j  to  secure  which,  it  must  be  dried 
in  a  state  of  tension*  M.  Banm6  has  contrived  a  simple 
machine  for  this  purpose*  It  consists  of  a  strong  square 
frame  of  wood  standing  upright  upon  feet :  the  upper 
horizontal  bar  is  six  fe^t  long,  and  has  six  iron  pins 
driven  through  it%t  equal  distances,  so  as  to  project  on 
each  side  for  the  purpose  of  receiving  twelve  bobbins* 
The  lower  horixontal  bar  is  moveable  up  and  down  in 
A  mortice  by  means  of  a  screw  at  each  end :  it  is  fur- 
nished with  six  holeSf  adapted  to  reoei^  as  many  pina 
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Animal  to  .correspond  with  those  above.  The  skains  of  silk 
^vUuujcei.  are  to  be  dressed  and  arranged  apon  wooden  p^ns,  as 
they  are  taken  oat  of  the  sack  from  washing.  As  soon 
as  there  are  twelve  together,  they  are  to  be  wrung 
with  a  staffs  after  which  the  skains  are  to  be  bung 
one  by  one  upon  as  many  bobbins  put  upon  the  upper 
pins  of  the  square  frame.  Another  bobbin  with  tails 
is  to  be '  inserted  in  the  lower  loop  of  the  skain,  and 
fastened  to  the  corresponding  pin  of  the  lower  bar,  by 
means  of  a  strap  and  hook,  which  need  not  be  de- 
scribed to  such  as  are  slightly  acquainted  with  mecha- 
nical objects.  When  the  machine  is  thns  supplied  with 
skains  on  both  sides,  the  lower  bar  of  the  frame  is  to 
'  be-  pressed  down  by  the  screws  until  the  silk  is. mo- 
derately stretched.  When  it  is  dry,  the  screws  are  to 
be  equally  slackened,  the  skains  taken  off,  and  folded 
with  a  slight  twist,  that  they  may  not  become  entang- 
led. 

90.  "  After  this  description  of  the  whole  of  his  pro- 
cess, the  author  proceeds  to  make  certain  general  re- 
marks on  the  white  China  silk.  He  observes,  that  in 
bis  process  the  silks  acquire  the  perfect  whiteness  with- 
out much  handling,  and  consequently  that  there  is  lit- 
tle cause  for  them  to  become  entangled.  Accordingly 
the  loss  in  unwinding  is  found  to  be  no  greater  than 
when  they  are  unwound  in  the  yellow  state :  that  is  to 
say,  from  a  drachm  to  a  drachfn  and  a  half  in  the 
pound.  This  saving  is  of  the  greatest  importance  in 
the  price  of  the  silk. 

91.  '*  The  silk  of  Nankin,  which  he  supposes  to  be 
bleached  by  some  process  of  the  same  nature,  is  proba- 

'bly  handled  much  more.  The  loss  is  nearly  twelve 
per  cent,  when  it  coopes  to  be  opened,  and  not  unfre- 
quently  even  25  per  cent. :  a  loss  which  cannot  in  any 
respect  arise  from  the  package.  The  quality  of  the 
Nankin  silk  differs  much  in  the  package  ^  the  external 
part  being  always  of  the  best  quality,  and  that  which 
IS  packed  within  is  of  such  an  inferior  quality  as  some- 
times not  to  exceed  half  the .  value.  On  examining 
this  silk,  it  not  only  exhibited  unequivocal  marks  of 
alkali,  but  its  imperfections  were  also  of  the  same  kind 
as  those  which  had  occurred  to  M.  Baum^  during  the 

? regressive  improvement .  of  his  own  manipulations. 
*he  best  China  silk  was  neither  improved  nor  injured 
by  the  process  of  Bauro^ }  whence  he  concludes  that 
they  are  not  naturally  white,  but  have  undergone  a  pro- 
cess similar  to.  his. 

ox  **  The  result  of  the  whole  is,  that  the  yellow  silks 
of  Europe  may  be  bleached  to  equal  or  greater  perfec- 
tion than  those  of  Nankin  ^  and  that  these  may  be  even 
greatly  exceeded  by  winding  the  naturally  white  silk 
apart  from  the  other,  and  bleaching  it  by  itself. 

93.  **  To  complete  the  description  of  M.  Baum^'s 
process  for  bleaching  silk,  nothing  more  remains,  than 
to  shew  in  what  manner  he  recovers  the  ardent  spirit, 
and  ensures  the  purity  of  the  acid  made  use  of.  These 
oircumstances  are  of  essentia)-  importance  to  the  art  j 
for  the  process  wouM  be  oAUch  too  expensive  if  the 
spirit  were  lost,  and  it  could  not  be  made  to  succeed  at 
ail  if  the  acid  were  impure.  * 

94.  **  The  alcohol  which  has  been  nsed  in  bleach- 
ing si)k»  u  acidy  and  loaded  with  colouring  natter. 
In  this  stale  it  cannot  be  again  used.  There  are  two 
floethods  of  distilling  it ;  which  have  their  respectiva 
.advantages  and  inconvenieni^et.    By  the  first,  the  acid 
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is  lost }  which  is  saturated  with  potash,  in  order  thit  AuS^ 
the  distillation  may  be  afterwards  perfomned  in  a  cop-MaoM 
per  alembrc.  The  second  is  performed  by  distOltng^ 
with  glass  retorts,  or  an  alembic  of  silver.  In  either 
of  these  vessels,  which  are  not  acted  upon  by  the 
marine  acid,  tb^  distillation  may  be  performed,  and 
the  greater  part  of  the  acid  recovered.  The  inventor 
most  generally  practised  the  saturation  of  the  acid  bom 
reasons  of  convenience  j  but  recommenda  the  use  of  a 
silver  alembic,  as  being  most  eoononiical  upon  the 
whole,  in  a  manufactory. 

05.  *'  A  solution  of  potash  is  to  be  ponred  into  the 
acid  spirit,  and  stirred  about  to  promote  the  satoratioii. 
Carbonic  acid , is  disengaged  with  atrong  effervescence 
firom  the  alkali,  and  the  point  bf  aatoration  is  koowa 
by  the  usual  test,  that  the  fluid  does  not  redden  the 
tincture  of  toumsol.  The  distillation  is  then  to  be  made 
in  the  copper  alembic,  and  the  alcohol  reeerved  in  pro^ 
per  vessels,  as  m<uktioned  in  the  beginning  of  this  m^ 
moir. 

96.  **  If  too  much  alkali  shoald  have  been  added, 
the  liquor  remaining  in  the  alembic  may  be  nsed  in 
another  saturation.  The  alkali  in  tbia  process  bekg 
an  expensive  article,  M.  Baum^  endeavoured  to  supply 
its  place  by  chalk,  quick-lime,  and  lime  which  had 
been  slaked  by  exposure  to  the  air.  Bot  he  foond  that 
the  action  of  the  spirit  npon  the  calcareous  earth,  sr 
perhaps  the  absence  of  water,  prevented  the  acid  from 
uniting,  with  that  substance.  The  union  does  not  take 
place  to  perfect  saturation  in  less  than  five  or  six  weeks^ 
even  when  the  alcohol  is  diluted  with  upwards  of  50 
times  its  bulk  of  vrater. 

97.  **  In  the  second  process  for  distilling  withoot 
alkali,  the  acid  spirit  is  distributed  into  a  great  number 
of  glass  retorts,  placed  in  the  sand-bath,  on  the  gtllery 
of  a  furnace.  The  first  product  is  -scarcely  acid ;  hA 
what  follows  is  more  and  more  so,  and  must  be  kept  ia 
vessels  of  glass  or  stone-ware,  which  become  embanas- 
sing  on  account  of  their  number.  The  fluid  which  re- 
mains in  the  retorts  has  the  colour  of  beer  slightly  tur- 
bid, and  contains  the  greatest  part  of  the  marine  acid. 
It  must  be  poured  into  one  or  more  retorts,  and  con- 
centrated by  heat  gradually  applied.  The  first  liquor 
which  comes  over  is  slightly  red,  turbid,  and  scarcely 
acid.  This  is  to  be  thrown  away,  and  the  receivers 
changed.  The  succeeding  product  is  the  colourless 
marine  acid,  of  an  aromatic  smell  resembling  the  bods 
of  poplar.  The  resin  of  the  silk  remains  in  the  retvurt 
decomposed  by  the  acid.  The  marine  acid  thus  obtain- 
ed is  weaker  than  it  originally  was :  which  is  in  fact  of 
little  consequence,  as  it  is  pure,  and  may  be  safely  used, 
either  by  increasing  the  dose  proportional  to  its  dimi- 
nished strength,  or  by  concentrating  it,  if  required,  ia 
the  usual  way. 

.  98.  '*  If  this  distillation  be  made  in  a  silver  alembic, 
instead  of  retorts  of  glass,  and  a  capital  and  worm  of 
pure  tin  be  annexed,  the  alcohol  will  be  obtained  so 
slightly  acid  as  scarcely  to  redden  the  tincture  of  tonra> 
sol }  bot  it  is  sufficiently  acid  to  receive  injury  if  pre» 
served  in  a  copper  vessel. 

99.  **  If  a  cucurbit  of  silver  be  prepared,  of  the  ca^ 
pacity  of  three  or  four  quarts,  with  a  glass  head,  the 
i«siduea  of  the  first  distillation  may  be  treated  ia  this 
vessel  in  the  same  manner  as  has  been  directed  for  riass 
retorts.    M.  Banm6  aflLnna  that  be  baa  practised  all 
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linal  these  operations  witb  glass  retorts  and  a  sraali  silver 
alembio,  with  the  most  perfect  success}  but  that  he 
made  use  of  potash  to  saturate  the  marine  acid,  because 
he  had  not  a  silver  vessel  of  sufficient  capacity.  From 
the  danger  of  distilling  large  quantities  of  ardent  spirit 
in  glass  vessels,  he  is  of  opinion  that  no  motives  of  eco* 
jiomj  are  sufficient  to  justify  the  risk  attending  this  me- 
thod. In  the  use  of  tin,  it  is  necessary  to  be  careful  that 
it  contains  no  adulteration  of  lead,  because  the  vapours 
of  marine  acid  have  sufficient  power  to  alter  this  last 
metal  very  considerably. 

lOO.  *'  Upon  the  first  intimation  of  this  new  process 
in  France,  manufactories  were  immediately  established, 
to  the  number  of  twenty  or  more,  without  the  concur- 
rence of  M.  Banm^,  by  persons  who  consequently  were 
not  aware  of  the  apparently  minute  but  very  important 
circumstances  necessary  to  ensure  its  success.  In  parti- 
cular, the  inventor  states  that  the  marine  acid  of  com- 
merce is  unfit  for  this  purpose. 

lox.  **This  acid  was  formerly  prepared  with  the 
marine  salt  of  the  saltpetre  manufacturers  ^  and  even 
when  it  is  made  with  good  salt,  the  decomposition  is 
effected  with  a  small  quantity  of  vitriolic  acid  which 
contains  nitrous  acid.  Marine  acid  mixed  with  a  small 
quantity  of  nitrous  acid  does  not  prevent  the  silk  from 
being  beautifully  whitened  :  it  even  accelerates  the  pro- 
cess considerably,  and  in  the  most  satisfactory  manner. 
But  the  alcohol,  every  time  it  is  used  and  rectified,  be- 
comes charged  with  the  acid  and  gas  of  nitre,  which  as- 
snme  the  characters  of  the  nitrous  anodyne  liquor.  In 
this  state,  neither  distillations  nor  repeated  rectifications 
from  alkali  are  sufficient  to  separate  the  nitrous  matter 
from  the  alcohol.  Then  it  is  that  the  success  of  the 
operator  vanishes,  with  a  degree  of  rapidity  equal  to  the 
advances  which  encouraged  his  hopes  at  the  commence- 
ment. The  same  disappoiptmenU  befel  M.  Baum^  at 
the  beginning  of  his  laboun  j  to  prevent  which,  he  di- 
rects the  preparation  of  the  vitriolic  and  marine  acids  to 
the  following  effect. 

xoa.  ^'  The  vitriolic  acid  of  commerce  is  obtained  by 
burning  sulphur  in  chambers  of  lead,  with  the  addition 
of  saltpetre,  either  crude  or  of  the  second  crystallixation, 
and  a  small  portion  of  flax.  This  acid  is  concentrated 
and  rectified  in  France,  at  the  place  of  its  fabrication, 
to  66^  of  Baum6*8  hydrometer,  or  specific  gravity  in 
the  usual  form  1^48.  It  contains  sulphnr,  lead,  vitri- 
olated  tartar„  Glauber*s  salt,  alum,  selenite,  and  parti- 
cularly the  nitrous  and  mtfrine  acid. 

103.  **  To  purify  it,  100  pounds  of  this  vitriolic 
acid  is  to  be  mixed  in  a  large  bason  of  copper  witb  the 
same  quantity  of  river  water,  and  stirred  with  a  wood- 
en spatula.  The  mixture  instantly  becomes  heated  to 
the  boiling-water  point,  and  a  great  quantity  of  red 
vapour  is  disengaged,  which  has  the  smell  of  aqua  re- 
gia,  and  arises  from  the  nitrous  and  marine  acids. 
When  this  mixture  is  made,  it  is  proper  to  immerse 
the  bason  to  a  suitable  depth  in  a  large  vessel  of  water, 
to  hasten  the  cooling.  As  soon  as  it  is  sufficiently  cool- 
ed it  is  to  be  drawn  off  into  bottles,  and  left  to  become 
clear  during  several  days.  Great  part  of  the  sulphur 
falls  down.  The  author  obtained  from  four  to  six 
drachms. 

104.  **  A  gallery  most  be  provided,  on  which  two 
rows  of  iron  pots  of  eleven  or  twelve  inches  in  diame- 
ter axe  to  be  prop^ly  placed  for  separate  sand  baths. 
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asM.  Baom^  always  practised  in  the  subltmation  of    Animal 

sal  ammoniac.     By  this  means  the  retorts  are  isolated,  Subttmncci. 

and  if  one  breaks,  the  acid  cannot  diffuse  itself  and 

break  the  others  in  its  vicinity.     An  empty  retort  is 

then  to  be  placed  in  each  pot,  and  covered  with  sand. 

In  this  way  they  are  much  more  convenient  to  arrange, 

and  are  attended  with  no  risk. 

105.  "  The  acid  is  in  the  next  place  to  be  decanted 
and  conveyed  into  the  retorts  by  a  syphon  funnel,  and 
the  rectification  proceeded  upon  until  it  becomes  per- 
fectly white.  Towards  the  end  of  the  operation  a  small 
quantity  of  sulphur  sublimes  in  die  neck  of  the  retort. 
Instead  of  receivers,  a  small  glass  cup  is  placed  beneath 
the  aperture  of  each  retort,  in  order  to  facilitate  the  dis- 
sipation of  the  nitrous  and  marine  acids. 

106.  '*  When  the  acid  in  the  retorts  is  sufficiently 
cooled,  it  is  poured  a  second  time  into  the  copper  bason, 
and  mixed  with  100  pounds  of  river  water,  as  at  firsts 
and  again  concentrated  in  the  retorts  till  it  becomes 
perfectly  clear.  Sulphur  has  been  afforded  in  some  in- 
stances by  the  second  rectification.  The  liquor  which 
distils  is  received  in  the  cups  as  before,  and  the  acid  in 
the  retorts  is  then  sufficiently  pure  :  that  is  to  say,  it  is 
purified  from  all  volatile  matter.  The  lead  and  neutral 
salt  still  remain  combined  with  the  acid,  but  fortunately 
they  can  in  no  respect  injure  the  purity  of  the  marine 
acid. 

107.  **  This  concentrated  acid  exhibits  68  degrees  by 
the  hydrometer,  or  specific  gravity  1.896.  It  still  con- 
tains a  portion  of  gas,  but  so  small. in  quantity  as  not  to 
injure  the  purity  of  the  marine  acid,  to  which  it  only 
gives  the  property  of  crystallizing  when  the  temperature 
of  the  air  is  near  the  firaezing  point. 

X08.  '*  During  the  rectification  of  this  acid,  what 
first  comes  over  is  mere  water,  and  must  be  thrown 
away  J  but  that  which  succeeds  is  the  aqueous  acid. 
If  this  be  set  apart,  and  concentrated,  a  considerable 
quantity  of  vitriolic  acid  is  obtained  of  the  greatest  pu- 
rity. As  it  has  been  carried  over  in  distillatioO|  it  con- 
tains no  foreign  matter. 

109.  **  The  author  attempted,  but  in  vain,  to  dis- 
sipate the  nitrous  acid  from  the  acid  of  vitriol  by  ebul- 
lition in  an  open  vessel  without  concentration.  The 
experiment  was  made  with  50  pounds  of  common  vi- 
triolic acid  and  60  of  river  water.  This  was  kept 
boiling  in  the  copper  bason  for  four  days,  water  being 
added  from  time  to  time  to  supply  the  loss  by  evapora- 
tion. The  copper  bason,  by  weighing  before  and  after 
the  operation,  had  lost  by  solution  no  more  than  ten 
drachms  of  copper.  The  acid  was  blue,  but  became 
white  as  usual  during  the  rectification  in  the  retorts. 
From  this  experiment,  as  the  author  observes,  it  is  seen 
not  only  that  the  nitrous  acid  cannot  be  dissipated  by 
simple  ebullition  without  concentration,  but  that  the 
action  of  the  vitriolic  acid  upon  copper  is  extremely 
slight. 

1 10.  "  The  marine  acid  is  to  be  disengaged  from 
common  salt  by  the  application  of  this  vitriolic  acid 
in  the  usual  manner.  But  as  M.  Baum^'s  experi- 
ence led  him  to  various  simple  manipulations  and 
remarks  of  importance,  and  more  especially  as  he  con- 
siden  the  description  of  this,  process  as  part  of  the 
new  art  of  bleaching  silk,  he  has  annexed  it  to  his  me* 
moir. 

jiz.  "  The  vitriolic  acid  obtained  by  the  fi>regoing 

process 
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Animal    procefls  being  too  concentrated,  must  be  dilated  in  the  ced  with  a  small  hole.     TIm  jnoctores  are  io  be  made   a^,^ 

Subtiancei.  copper  bason  as  before  with  river  water.     It  is  conve«  good  with  pasted  paper,  and  the  distiilation  begun.    ASiktun* 

nient  to  add  18  onnces  of  water  to  each  poand  of  the  gradual  heat  is  to  be  applied  until  the  fluid  boih  geotlv. 

acid,  because  the  marine  acid  is  not  wanted  in  a  state  of  The  marine  acid  which  first  rises  is  volatile  and  expan- 

high  concentration.      This  mixture  ought  to  give  35  sible  (f),  and  requires  the  small  boles  of  the  receiver  to 
or  36  degrees  by  Baum^^s  hydrometer  ^  which  last  an- 


swers to  a  specific  gravity  of  I •333*     When  it  is  cold 
it  may  be  preserved  in  bottles  for  use. 

112.  '*  In  the  next  place,  four  pounds  of  marine  salt 
^ried,  because  in  that  state  it  pours  best,  is  to  be  put 
into  a  retort  of  the  capacity  of  five  or  six  French  pints, 
or  English  quarts.  This  may  be  done  by  means  of  a 
paper  funnel,  or  a  long-necked  funnel  of  glass,  which 
roust  enter  the  body  of  the  retort  in  order  that  the 
neck /may  remain  clean.  A  number  of  these  must  be 
disposed  on  a  gallery  in  two  opposite  rows,  with  the 
necks  properly  enclosed  and  enveloped  in  sand  as  usual. 

113.  **  A  bottle  or  gauge  being  provided  of  such  a 
size  as  by  previous  experiment  is  known  to  hold  four 
pounds '  of  the  vitriolic  acid  before  mentioned ;  this 
quantity  of  the  acid  must  be  measured  into  each  of  the 
retorts  by  means  of  a  curved  funnel,  the  tube  of  which 
may  pass  into  the  body,  to  prevent  the  acid  being  spill- 
ed in  the  neck.  If  nevertheless  a  few  drops  should  fall, 
no  inconvenience  will  follow,  as  this  pure  acid  is  not  de- 
trimental to  the  bleaching  process. 

114.  ^*  The  supports  for  the  receivers  are  then  to 
be  placed,  and  the  receivers  tipplied|  each  being  pier- 


be  occasionally  opened  ;  but  after  one-fourth  part  of  the 
time  of  distillation  the  aoid  comes  over  freely,  and  the 
vapours  cease  to  be  elastic. 

115.  '*The  distillation  lasts  two  dajra :    but  it  is 

?racticable  to  avoid  sitting  up  the  intermediate  night, 
'he  fire  must  be  so  managed  that  the  contents  of  the 
retort  may  be  very  liquid  in  the  evening :  if  it  begins  to 
thicken,  there  is  reason  to  apprehend  that  it  may  be  too 
hard  the  next  day ;  in  which  case  the  beat  will  dilate 
the  concrete  matter  before  it  liquefies,  and  break  the 
containing  vessel. 

116.  **  Towards  the  close  of  the  distillation  the  mat- 
ter swells  up  considerably.  When  this  happens,  it  is 
proper  to  empty  the  receivers,  and  raise  the  retorts,  that 
more  sand  may  flow  in  beneath  them.  When  the  mat- 
ter is  dry,  and  nothing  more  comes  over,  the  opeiatioa 
is  finished. 

117..*' Each  retort  affords  five  pounds  of  marine 
acid,  of  the  strength  of  14  or  15  degrees ;  specific 
gravity  1.114.  When  the  retorts  are  half  cooled,  one 
pound  of  hot  river  water  is  to  be  poured  into  each,  and 
the  distillation  being  resumed  affords  34  ounces  of  the 
same  marine  acid  from  each  retort.'* 


PART  n.  BLEACHING  OF  VEGETABLE  SUBSTANCES. 


118.  THE  composition  of  vegetable  substances  dif- 
fers materially  from  that  of  animal  bodies  in  the  propor- 
tions of  the  three  principles  which  are  common  to  both, 
namely,  oxygen,  hydrogen,  and  carbon  ^  and  in  wanting 
for  the  most  part  azote,  which  in  the  latter  acts  so  con- 
spicuous a  part.  The  proportion  of  sulphur  and  phos* 
phoros  is  also  exceedingly  small  in  vegetables. 

119.  As  in  animals,  the  substances  derived  from  ve- 
getable nature  are  formed  by  a  peculiar  process  of  se- 
cretion, from  the  nourishment  which  plants  draw  from 
the  bosom  of  the  earth,  which  after  being  absorbed  by 
the  roots,  undergoes,  in  passing  through  the  vessels  of 
the  plant,  new  modifications,  and  enters  into  new  com- 
binations. 

1 20.  By  spontaneous  decomposition  the  principles  of 
vegetables,  as  of  other  organized  matter,  are  separated 
and  enter  into  new  states.  The  hydrogen  combines 
with  part  of  the  oxygen  to  form  water,  while  the  rest 
of  this  latter  element,  uniting  with  the  carbon,  generates 
carbonic  acid. 

121.  These  changes  are  the  natural  effect  of  ex- 
posure to  moisture,  heat,  and  atmospheric  air  $  and 
upon  the  effect  of  these  agents  the  chief  diependence 
has  been  till  lately  placed  in  the  processes  for  dischar- 


ging the  colour  of  vegetable  substances.  As  the  gra* 
dual  improvement  of  the  art  of  bleaching  forms  a  plea- 
sing object  of  contemplation  both  to  the  scientific  manu- 
iFacturer  and  the  philosophic  chemist,  we  shall,  aflersay- 
ing  something  of  the  nature  and  previous  preparation  of 
the  substances  employed,  endeavour  to  trace  the  steps 
which  have  led  to  the  present  improved  state  of  bkacb- 
in^,  as  it  is  in  the  linen  and  cotton  manufactures  that 
this  is  more  peculiarly  apparent. 

1 22.  The  vegetable  materials  employed  for  clothing 
are  usually  distinguished  into  two  kinds,  linen  and  cot- 
ton, the  former  being  derived  from  hemp  and  flax,  the 
latter  from  the  down  of  the  cotton  plant. 

123.  Of  all  the  materials  employed  for  clothing, 
wool  seems  to  have  been  the  most  ancient ;  and  indeed 
it  was  a  natural  and  an  easy  step,  from  the  skins  of 
beasts,  to  the  use  of  the  detached  hair.  Silk  seems  to 
have  been  next  in  point  of  antiquity,  and  in  a  diert 
time  the  fibres  of  hemp  and  flax  were  had  reeoorse  to 
for  the  same  purposes.  It  is  probable  that  the  fibres  of 
bemp  were  first  applied  to  the  service  of  man  as  cor- 
dage or  sails,  or  to  make  tents  for  sheltering  the  inha- 
bitant of  the  desert,  or  the  soldier  in  the  camp,  as  their 
coarseness  and  superior  strength  would  point  them  out 


(t)  It  might  be  of  advantage,  even  in  the  large  way,  to  adapt  a  simple  pneumatic  apparatus  to  condense  the 
marine  acid  air  in  water,  as  is  usual  In  philosophical  processes. 
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tgeuble  as  better  fitted  to  these  uses,  and  lens  adapted  to  the 
Miiiucet.  purposes  of  clotbiog  than  the  finer  and  more  delicate 
■"^"'    "'  fibres  of  flax. 

1 24.  The  use  of  flax  appears  to  have  originated  in 
Egypt,  and  its  introduction  is  attributed  to  Isis. 

125.  Cotton  has  probably  been  employed  among 
the  Asiatics  for  a  very  long  time :  in  Europe  it  Tvas  the 
latest  of  all  the  materials  of  which  clothing  is  manufac* 
lured. 

126.  On  examining  the  stalks  of  hemp  and  flax 
vhen  they  are  pulled,  we  shall  find  them  composed  of 
four  distinct  substances  ^  a  delicate  bark,  a  green  juice 
or  sap,  the  fibres  which  are  to  be  employed  in  the  ma- 
nofacture,  matted  or  twisted  together,  and  within  these 
the  wood  of  the  plant.  As  the  fibres  are  thus  enve- 
loped in  useless  matter,  the  first  object  is  to  separate 
them,  to  peel  off  the  bark,  wash  away  the  sap,  and 
atrip  the  fibres  from  the  wood.  The  two  first  of  these 
are  effected  by  water  and  fermentation*  The  plants 
tied  in  bundles  are  placed  in  water,  and  proper  methods 
taken  to  prevent  their  being  carried  away,  if  it  be  a 
stream,  which  is  frequently  the  case  (g).  In  a  short 
time  a  fermentatioii  begins  to  take  place,  which  acts 
both  on  the  bark,  which  it  loosens,  and  on  the  sap, 
which  it  decomposes.  It  is  necessary  to  be  attentive  not 
to  let  the  fermentation  proceed  too  far,  as  we  thereby 
run  the  risk  of  injuring  the  texture  of  the  fibres.  As 
soon  then,  as,  on  exiimining  the  plants,  by  rubbing  them 
between  the  hands,  it  be  found  that  tbe  wood  breaks 
easily,  while  the  plants  are  still  green,  they  must  be  re- 
moved from  the  water  and  spread  out  upon  the  grass  to 
dry. 

In  this  operation^  w6ich  is  called  watering  tbe  flax 

or  hemp,  it  is  necessary  to  employ  soft  water  \  as  it  is 

found  that  in  hard  water  the  fibres  are  much  more  readily 

injured.  To  account  for  this,  it  must  be  remembered  that 

'  these  waters  owe  their  hardness  to  their  containing  a 

ce  Aft-  quantity  of  aa  earthy  salt  *  \  and  these  salts  are  found 

"VI^  to  promote  the  process  of  putrefaction,  particularly  the 

"*    sulphate  of  lime  or  gypsum,  which  is  the  most  abundant 

of  these  salts  contained  in  hard  waters. 

1 27.  The  process  of  watering  destroys  the  sap  of  the 
plants  by  effecting  its  decomposition.  This  sap  i^ 
found  to  be  composed  chiefly  of  water,  and  what  mo- 
dern chemists  have  called  extractive. :  by  fermentation 
this  extractive  is  separated  into  carbon,  hydrogen,  and 
oxygen.  It  is  probable  also  that  the  water  of  the  sap, 
as  well  as  that  in  which  the  plants  are  steeped,  is  de- 
composed. These  principles  uniting  again  in  different 
proportion^  form  carbonated  hydrogen,  which  is  the 
cause  of  the  offensive  odour,  and  carbonic  acid,  which 
is  found  to  proceed  from  the  plants.  The  exposure  to 
the  air  wbieh  they  undergo,  after  steeping,  contributes 
to  tbe  speedier  escape  of  these  principles. 

After  the  drying   the   plants   appear  of  a  grayish 
white  colour,  which  is  called  by   workmen  a  flaxen 

gr^y. 

128.  One  of  the.  greatest  advantages  which  modem 
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chemistry  has  conferred  on  the  manufacturer,  is  the  Vegetable 

enabling  him  to  do  the  same  work  more  completely  in  Substuuce*. 

a  shorter  time  than  by  the  usual  processes.     Of  this 

the  present  state  of  bleaching  affords  innumerable  proofs. 

Even  this  process  of  wfitering  may  be  greatly  improved 

and  considerably  hastened.     Several  days  are  required 

before  the  fermentation  is  carried  to  a  suflScient  length, 

and  with  every  attention, ,  there  is  a  chance  of  injuring 

the  material.     But  it  is  found  that  this  process  may  hk 

performed  by  means  of  a  weak  alkaline  ley  without  this* 

danger. 

229.  The  method  recommended,  is  to  convey  the 
steam  of  water  impregnated  with  caustic  soda,  in  the 
mauner  which  will  be  described  hereafter  for  the  bleach- 
ing of  cotton  and  linen,  through  the  plants  of  hemp  and  . 
flax  contained  in  a  chamber  of  twenty  or  thirty  feet 
square.  The  expence  is  trifling,  as  the  ley  need  not  be 
stronger  than  what  was  recommended  for  ungumming 
and  bleaching  silk. 

130.  When  the  watering  is  completed,    the  plants 
are  to  be  kiln-dried.      There   now  remains  only  the 
woody  part  inclosed  in  the  fibres :  to  separate  these  Is 
the  object  of  the  processes  of  beating  and  heckling.  . 
This  is  either  performed  by  mallets  and  a  sort  of  wooden  - 
anvils,  and  in  this  way  hemp  is  beaten  in  houses  of  cor- 
rection 9  or  in  mills  erected  for  this  purpose.    In  either  - 
way  the  wpod  is  broken  so  as  to  allow  of  its  being  more 
easily  detached  from  the  fibres  by  heckling. 

131.  This  refuse  should  not  be  thrown  away,  as  it 
may  be  without  much  difficulty  converted  into  paper. 

132.  The  fibres  are  nowready-for  spinning  and  weav- 
"  ing,  operations  which  it  belongs  not  to  this  article  to  de- 
scribe: we  shall  therefore  take  up  the  cloth  as  it  proceeds 
from  the  hands  of  the  weaver,  when  it  comes  properly 
under  the  direction  of  the  bleacher. 

133.  The  pieces  of  hempen  and  flaxen  cloth,  as  thej  - 
come  from  the  loom,  are  covered  with  a  dry  coating 
of  paste  made  of  flour  and  water,  which  is  called  the 
dressing.  This  paste  is  applied  to  the  threads  of  the 
weaver,  to  render  the  stretching  of  them  more  easy^ 
and  its  removal  is  the  first  object  in  every  method  of 
bleaching. 

134.  For  this  purpose,  all  that  is  necessary  is  to  steep  . 
the  pieces  in  water  for  about  forty-eight  hours.     Some 
manufacturers  boil  the  pieces  in  the  water,  but  this  is  • 
improper,  as  the  paste  is  not  soluble  in  that  fluid,  even  . 
at  the  boiling  temperature,    but  must  undergo  a  de- 
composition by  fermentation.     To  effect  this  the  water  - 
should  be  of  a  temperature  from  60®  to  75^  Fahren- 
heit \  the  fermentation  then  proceeds  gradually,  and  the 
cloth  sustains  no  injury.  After  remaining  for  a  sufficient 
time,  the  pieces  are  taken  out,  and  well  rinsed  in  running 
water,  either  by  treading  with  the  feet  or  passing  them 
under  a  fluted  cylinder  of  wood. 

135.  By  this  operation  the  cloth  is  not  only  freed  :* 
from  the  paste,  l)ut  it  acquires  a  degree  of  whiteness,  ^ 
and  becomes  of  a  lighter  gray  than  before  it  was  sub- 

'  jected  to  tbe  water  \  for  by  the  fermentation  the  tex« 

ture 


(g)  It  is  very  nsnal  in  Scotland  to  steep  flax  in  bums  or  rivulets,  as  these  are  commonly  found  most  coaveni- 
ent  \  but  as  the  smell  of  the  potrifying  plants  is  intolerably  offensive^  and  even  unhealthy,  and  as  the  process  ie  -^ 
found  to  destroy  any  fish  that  may  inhabit  the  stream,  tbe  practice  ought  to  he  discouraged,  and  ia  seme^  eovo* 
tries  is  forbidden. by  the  laws. 
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Vegeuble  tore  of  the  pieces  is  loosenedi  the  threads  swell,  and 
Snbitmacei.  p^^^  ^f  ^|,^  colouring  matter  is  decomposed. 

f  36.  The  gray  substance,  which  it  is  the  principal 
business  of  the  bleacher  to  remove,  is  of  a  resint>us  na- 
ture )  and  as  the  theory  of  the  processes  which  we  are 
presently  to  describe  depends  on  an  intimate  knowledge 
*of  its  properties,  we  shall  be  somewhat  particular  re- 
specting it. 

137.  Kirwan,  to  whom  chemistry  in  all  its  depart- 
ments is  so  highly  indebted  g  has  submitted  this  matter 
to  a  set  of  ingenious  experiments. 

He  procured  from  the  bleach  grounds  a  quantity  of 
what  the  workmen*  called  dead  ley^  which  is  the  alka- 
lioe  ley  in  which  cloth  had  been  steeped,'  and  is  con- 
sequently charged  in  abundauce  with  the  colouring  mat- 
ter. He  found  this  liquor  to  be  turbid,  of  a  bluish  red 
colour,  having  a  peculiar  taste,  and  a  strong  odour. 
It  possessed  neither  alkaline  nor  acid  properties. 

138.  To  five  pints  of  this  liquor  he  added  two  oun- 
ces of  weak  muriatic  acid,  or  spirit  of  salt  \  no  efier- 
vescence  was  produced,  but  a  considerable  quantity  of 
greenish  matter  fell  to  the  bottom,  and  the  liquor  above 
remained  of  a  reddish  amber  colour. 

139.  He  next  day,  by  means  of  a  syphon,  decanted 
off  the  supernatant  liquor  from  the  green  precipitate, 
i]p<Mi  which  he  poured  two  pints  of  distilled  water,  stir- 
red them  well  together,  and  allowed  tbe  matter  again 
to  subside  :  he  then  decanted  off  the  water,  and  added 
a  like  quantity  of  friesb.  This  water  still  exhibited 
strong  marks  of  acidity,  and  was  of  a  reddish  colour. 
He  could  not  believe  tnat  after  .the  addition  of  so  much 
water,  this  acidity  could  arise  from  the  muriatic  acid 
which  he  had  employed,  as  this  was  scarcely  more  than 
sufficient  to  saturate  the  alkali,  which  the  liquor  had 
originally  held  in  composition.  He  concluded  there- 
fore that  the  liquor  had    contained    a  peculiar  acid, 

.•which  from  its  weaker  affinity  with  the  alkali,  had  been 
separated  from  it  by  the  muriatic  acid.  He  set  apart 
two  pints  of  this  for  farther  experiments. 

X40.  After  successive  washings  of  the  precipitate,  till 
it  no  longer  appeared  to  retain  any  acid,  he  threw 
it  on  a  filter :  after  being  dried  for  some  time,  it  became 
a  tenacious  mass  of  a  greenish  colour. 

141.  A  veiy  small  portion  of  it  was  thrown  into  60 
times  its  weight  of  boiling  water,  but  not  a  particle  ap- 
peared to  be  dissolved.  The  remainder  was  dried  in  a 
sand-batb,  after  which  it  was  brittle,  of  a  glossy  black 
without,  and  internally  of  a  dull  green  :  it  weighed 
about  an  ounce  and  a  half. 

142.  From  eight  pints  mor6  of  the  dead  ley,  he  ob- 
tained a  larger  quantity  of  this  green  matter,  on  which 
he  made  the  following  experiments  : 

1.  A  portion  of  it  was  digested  with  rectified  alco- 
hol ;  a  reddish  tincture  was  produced,  and  a  consider- 
able part  of  the  matter  was  dissolved  ^  but  on  the  addi- 
tion of  distilled  water,  the  solution  became  milky,  and 
a  white  precipitate  gradually  subsided.  The  black 
mass  obtained  in  the  former  experiment,  gave  the  same 
results. 

2.  These  two  matters  were  digested  for  a  long  time 
in  linseed  oil  and  essential  oil  of  turpentine,  but  were 
not  dissolved  in  either. 

^  3.  The  black  matter  thrown  on  red-hot  coals,  burned 
iivith  a  yellow  flame,  and  emitted  a  black  smoke,  leaving 
behind  a  coaly  matter. 
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4*  The  green  matter  exposed  to  the  action  of  solphii-  Vmij 
ric,  muriatic,  and  nitrie  acids,  gave  a  brown  tinge  toSibtiK 
the  former,  and  a  green  to  the  latter* 

143.  It  is  pretty  evident  from  these  experiments,  Unt 
the  extractive  matter  of  the  fibres  of  flax,  which  is  db* 
tained  from  them  by  the  action  of  alkalies,  is  a  resin  of 
a  peculiar  nature,  differing  from  pure  reaios  in  its  being 
insoluble  inessential  oils,  and  in  this  respect  having  sone 
resemblance  to  lacs. 

144.  Kirwan  thought  it  neoessary  to  try  the  actioQ 
of  alkalies  on  this  matter.  Eight  grains  were  digested 
in  a  saturated  solution  of  crystallized  soda,  at  the  tesi- 
perature  of  60^  Fahrenheit,  which  was  immediately 
tinged  of  a  deep  brown  colour.  Two  measures  of  tbs 
solution  of  soda,  weighing  each  265  grains,  did  not  en- 
tirely dissolve  the  matter,  but  two  measures  of  a  solo- 
tion  of  potash  dissolved  the  whole. 

A  measure  of  caustic  soda  of  the  specific  gravity 
'•053f  dissolved  nearly  the  whole,  leaving  a  small  qntn- 
tity  of  a  white  substance. 

A  measure  of  caustic  potash  of  the  specific  gravity 
1.039  dissolved  the  whole. 

A  measure  of  an  alkaline  solpboret  or  liver  of  snl* 
phur,  of  the  specific  gravity  1.170,  also  dissolved  the 
whole. 

A  measure  of  ammonia  dissolved  a  small  portion  of  it 

Z45.  These  experiments  were  sofficient  to  satisfy  Mr 
Kirwan ;  but,  for  the  purposes  of  the  manofacturer,  he 
judged  it  proper  to  repeat  thera  with  the  ordinary  sa- 
line substances  employed  in  bleaching,  and  with  soap. 

He  therefore  dissolved  an  ounce  of  the  soda  of  esm- 
merce,  and  as  much  Dantzic  potash,  each  in  six  ooaoes 
of  distilled  water  \  he  added  eight  grains  to  an  ooace 
measure  of  each  solntion,  and  allowed  them  to  digest 
together  in  a  temperature  of  180^  Fahrenheit  fiir  three 
hours  and  a  half.  At  the  end  of  this  period  it  wss 
found  that  more  was  dissolved  in  the  potash  than  in  the 
soda,  and  an  ounce  of  this  latter  was  required  to  osm- 
plete  the  solution,  whereas  this  was  effected  by  the  ad- 
dition of  half  an  ounce  of  the  Dantzic  potash  liquor  j 
thus  shewing  the  superiority  of  the  potash  ofer 
soda. 

An  ounce  of  white  soap  was  dissolved  in  e^fateen 
ounces  of  distilled  water  ^  the  solution  remained  turbid, 
and  could  be  rendered  transparent  only  by  bringing  it 
to  the  boiling  heat,  an  operation  which  he  found  ex- 
tremely difficult  'j  for  when  the  fluid  was  near  boiling, 
it  was  thrown  out  to  a  distance  of  more  than  three  feet 
from  tbe  matrass.  After  completing  the  solution,  he 
found  that  three  ounces  of  it  weke  required  to  disiidve 
eight  grains  of  the  colouring  matter. 

146.  In  forming  an  accurate  idea  of  the  compaiatite 
effect  of  these  solutions,  it  must  be  observed,  that  an 
ounce  of  the  soda  of  commerce  contains  only  114 
grains  of  pofe  soda,  and  consequently,  soppodngthe 
solution  to  have  been  made  as  above,  in  six  ounces  of 
water,  each  ounce  will  contain  19  grains  of  soda,  while 
an  ounce  of  tbe  solution  of  Dantzic  potash  contains 
fifty  grains. 

147.  He  tried  the  effect  of  lime  00  the  colooriog 
matter,  on  which  it  produced  little  effect  \  three  ounces 
of  water  saturated  with  lime  were  employed,  which  ooB- 
tatn  at  most  three  grains  of  that  earth. 

148.  Having  been  so  fiill  on  the  nature  and  previoss 
preparation  of  flax  and  hemp,  it  remains  only  tossy 

somethisg 
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l«tmbte  tometkitig  on  cotton  before  we  proceed  to  tiM  bleaching 

UMiMt.  of  these  sobstances. 

Z49.  Cotton  is  a  filanentoos  sabstance  or  dowOf  which 
is  fonnd  sOrrounding  the  seeds  of  the  cotton  plant. 

This  substance,  as  it  is  first  obtained  from  the  plants 
b  covered  with  a  brownish  coloored  matter,  by  which 
it  is  rendered  dirty  and  opaque.  This  matter  is  of 
a  greasy  nature,  in  whidi  it  resembles  the  oil  contained 
in  wool,  as  is  evident  from  the  slowness  with  which 
raw  cotton  imhibes  water,  and  the  avidity  with  which 
it  attracts  it  after  having  been  scoured.  Scouring,  by 
removing  this  greasy  matter,  also  renders  it  clear  and 
transparent. 

150.  There  is  considerable  variety  in  the  quality  of 
cottons,  arising  from  their  different  kinds,  the  climate 
in  which  they  were  prodnced^  and  the  degree  of  cul- 
ture which  they  received*  They  are  sometimes  of  a 
yellow  colour,  sometimes  white,  but  most  commonly 
their  colour  is  a  dirty  yellow. 

151.  The  bleaching  of  cotton  does  not  call  for  those 
preparatory  operations  which  we  have  described  as  ne- 
oessary  for  hemp  and  flax.  It  is  first  to  be  scoured  by 
steeping  it  in  a  slight  alkaline  solution,  or,  what  is  bet- 
ter, by  exposing  it  to  the  vapour  bath  in  the  manner 
which  we  shall  soon  direct.  After  this  operation,  the 
cotton  is  to  be  placed  in  baskets  in  the  stream  of  a 
river  or  other  running  water,  so  sis  to  be  well  rin- 
sed. 

152.  After  the  immersion  of  cotton  in  an  alkaline 
^  ley,   there  is  always  left,   however  completely  it  be 

rinsed,  a  small  quantity  of  an  earthy  sediment*  This 
may  be  removed  by  the  caatioos  use  of  acids.  Wo 
know  that  cotton  bears  the  action  of  acids  mnch  bet- 
ter than  either  hemp  or  flax,  and  that  it  may  remain 
exposed  to  them  for  some  time  without  injury.  Ad- 
vantage has  been  taken  of  so  fortunate  a  discovery,  and 
it  is  found,  that  by  keeping  the  cotton  for  a  short  time 
pressed  down  in  a  very  weak  solution  of  sulphuric  acid 
and  subsequent  thorough  washings  to  remove  all  the 
acid,  this  earthy  sediment  may  be  completely  re* 
moved. 

153.  The  methods  which  have  been  employed  or  re» 
commended  for  the  bleaching  of  hemp,  flax,  and  trottoni 
may  be  reduced  to  five,  viA. 

1st,  By  the  action  of ihe  atmospheric  air,  assisted  by 
alkalies  and  soaps. 

ad,  By  tlie  action  of  water  only. 

jd.  By  the  action  of  the  oxygenated  muriatic  acid, 
or  dephlogisticated  marine  acid  of  Scbeele :  and  this 
method  may  be  resolved  into  four  j  according  as  the 
acid  is  employed  in  its  simple  state  of  combination  with 
water,  6r  in  combination  with  other  matters. 

tf ,  By  the  action  of  oxy-muriatic  acid  alone. 

^,  By  the  action  of  «oxy -muriatic  acid  combined  with 
potash. 

c,  By  the  action  of  oxy-muriatic  acid  combined  with 
lime  or  other  earths. 

1/,  By  the  actioh  of  oxy-mnriatic  acid  combined  with 
iulphuret  of  lime. 

4th,  By  the  action  of  diluted  sulphuric  acid. 

5th,  By  the  actioO  of  steam  impregnated  With  can- 
itic  alkali,  or  by  employing  this  alternately  with  the 
oxy  muriate.     Of  these  we  ehall  treat  in  the  above  or* 
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154.  This  is  the  method  which  was  commonly  adopt-  ^ 
ti  till  within  these  twenty  years,  and  is  still  retained  in 
some  old  mannfactories.  After  steeping  the  cloth,  as 
has  been  related  (134O9  ^0  remove  the  weaver's  dress« 
ing,  the  pieces  are  dried  in  the  field,  and  then  submit- 
ted to  the  operation  of  buckings 

For  this  purpose  .a  ley  is  prepared  by  dissolving  a 
quantity  of  potashes  in  soft  wster,  and  boiling  it  for 
about  half  an  hour,  when  it.  is  allowed  to  settle,  and 
forms  what  is  called  the  mother  ley.  For  bucking,  this 
mother  ley  is  weakened  by  the  addition  of  1 6  or  18 
times  its  bulk  of  water  \  and  to  this  is  generally  added 
a  quantity  of  soap,  or,  for  the  sake  of  economy,  a  few 
vallons  of  ley  which  has  already  been  employed  for  the 
first  buckings.  This  liquor,  which  has  been  called  the 
bucking  ley^  is  now  heated  to  abont  xoO  degrees,  and 
poured  on  the  pieces  sorted  according  to  their  quality* 
After  pressing  the  cloth  well  down  in  the  ley,  it  is 
drawn  off,  heated  a  little  higher,  and  again  poured  up- 
on the  cloth.  This  operation  is  repeated  at  intervals| 
allowing  the  ley  to  remain  longer  each  succeeding  time, 
and  moderately  increasing  the  beat  to  the  bucking  tern* 
perature,  for  five  or  six  hours.  Then  the  cloth  is  left 
steeping  for  three  or  font  hours,  when  it  is  taken  out, 
well  rinsed,  and  carried  to  the  field. 

155.  Here  it  is  spread  out  vpon  the  grass  and  secured 
by  pins }  water  is  sprinkled  on  it  so  as  not  to  allow  it  to 
become  dry  for  some  hotors.  After  it  has  lain  about 
half  a  day  the  watering  is  less  frequent,  a^d  at  night  it 
is  left  to  the  full  action  of  the  air  and  deWs.  On  the 
succeeding  days  it  it  watered  three  or  four  tioses  a-day 
if  the  weather  be  dry,  and  thus  it  remains  on  the  field 
till  the  air  seem  to. have  less  effect  in  whitening.  It  is 
then  brought  back  to  the  coppers,  and  bucked  again 
with  a  ley  somewhat  stronser  than  the  last,  rinsed,  and 
again  spread  out  on  the  field.  It  is  thus  alternately 
bucked  and  watered  10  or  kj  times  according  to  the 
weather,  making  the  .bucking  stronger  and  stronger 
till  about  the  middle,  and  then  weaker  and  weaker  tiM 
the  last,  after  which  it  undergoes  the  process  oi  scoor» 
ing  or  steeping  fn  some  acid  liquon 

I J6.  The  acid  which  has  been  usually  Mn ployed  in 
the  process  of  scouring  is  generated  by  the  fermenta* 
tion  of  bran  and  water ;  or,  where  the  bleachfield  was 
in  the  neighbourhood  of  a  dairy,  sour  whey  was  used 
for  this  purpose.  It  has  been  fonnd  that  a  very  weak 
solution  of  sulphuric  acid  is  more  convenient  and  not 
more  injurious  than  these,  and  this  is  now  generally 
employed.  The  cloths  are  steeped  in  ^e  souring  fof 
five  or  six  days,  if  it  he  formed  of  milk  ot  bran,  or  a 
less  time  where  the  sulphuric  acid  is  nsed,  atid  they 
are  then  given  to  the  Washers  to  be  rubbed  with  soap, 
which  is  more  particularly  necessary  to  the  selvages,  as 
these  resist  the  action  of  the  air  and  alkalies  longer  than 
the  rest  of  the  cloth. 

157.  After  heinff  well  soaped,  the  doth  is  ^again 
bucked  in  a  strong  ley,  rinsed,  and  again  watered  and 
exposed  to  the  aif ,  and  all  these  pitjifcesses  are  repeated 
in  succession  till  it  has  acquired  the  requisite  degree  of 
Whiteness.  It  most  be  observed  that  the  strength  of 
the  acid  liquors  is  diminished  at  each  nitbeeding  im* 
mersioOk 

4Q  ij8.  The 
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Vegeiabl^  XjS.  The  theory  of  tbes^  ofterationa  was^  till  lately, 
Substances,  very  little  ander8tood|  but  it  admits  of  an  easy  expla* 
•  "  nation  b^r  the  prineiples  of  mqdera  cfc#ini>try^  It  has 
been  proved,  a»  will  b«  fibewn  in  cheou^tryf  (ha»t  tbe  aic 
of  the  atmocpiiere  consJiiU  priQcipally  of  tivo  ain  ok 
glasses,  oxyg<*n  gaq  ox  viul  aiff,  and  a7.otic  gas,  in  thq 
proportion  of  abou^  .23  of  the  former  to.  -77  of  the  lat-i 
ter.  The  only  active  principle  in  mmt^  of  the  operas 
tion.s  of  art  and  oajture/ appearA  to  bfi  the  oxy^en^  and 
this  uniting  with  various^  inflammable  b^die^.  ])rpduceB 
acids.  Now  the  colouri^p  n^attor  of  cjotb  is  a  com- 
pound inflammable  mat^t^r  or  reain^  compojied' cliiefly  of 
carbon  (the  base  of  diarcoal),  and  hydrogen  (the 
base  of  hydi*ogenous  gas  or  infiammai^le  air)«  As  hafi 
been  shewn,  this  is  partly  soluble  in  alkijies.;  hence  thii 
use  of  the  alkaline  leys  in  bucking  is  to  dissolve  as 
much  as  possible  of  the  colouring  matter;  but,  as  the 
action  of  the  alkali  extends  only  to  the  surface  of  the 
clotb,  it  is  soon  over.  The  si^bseqoeot  exposure  to  tho 
air  promotes  the  union  of  the  carbon  and  hydrogeA 
with  the  oxygen  of  the  atmosphere,  producing  carboDlQ 
acid  gas,  or  lixed  air,  ai>d  water. 

When  it  was  the  fashion  to  denominatie  every  comr 

bination  of  oxygf  n  with  an  inflanunabto  substance,  coca* 

*yi^^^'iS"bu8tion,  this  was  considered  as  a  species  of  burning*. 

mB^A'      ^^9'  The  grei^t  objection  to  thi^  method  of  bUach- 

ing^  p.  53.  '"^  *^  '^^  tedioosness,  two  or  three  mQnthyi  beipg  requisite 

to  give  the  cloth  the  necessary  whitenessw     The  simpli« 

pity  of  it,  and  the  little  apparatus  it  requires,  recommend 

k  however  on  soms^  occasions^  and  accordingly  it  is  em- 

'ployed  by  tbo^e  country  peopje  who  nake  their  own 

cloth,  particuUrly  in  Scotland. 

The  bueking  of  coarse  ^ths  19  expedited  by  boiling 
them  in  the  ley,  but  this  is  seldom  required  for  the  fines 
kinds- 

II.  Bleaching  hy  Water  (mly, 

x^.  We  have  observed  (i|50»  ^hat  during  the  pro* 
eoM  of  steepiag,  the  cloth  af:quirei  some  degree  of  whitef 
ness)  and  it  was  long  ago  remarked,  that  the  pnip 
from  which  piaper  is  formed,  while  acted  on  by  the 
atampers,  was  rendered  whiter  than  before  \  it  is  found 
too,  when  the  stalks  of  hemp  and  flax  remain  too  long 
in  the  ?rater  in  which  they  are  steeped,  they  become 
considerably  whiter,  while,  however,  their  texture  i^ 
much  injured.  A  manufacturer  of  Amiens,  M.  Brasse, 
conceived  that,  by  cautious  management,  he  might 
tarn  these  facts  to  account,  and  bleach  by  means  of  wa- 
ter alone,  which  would  be  certainly  one  of  the  most 
economical  methods.  He  allowed  the  hemp  (for  tQ 
this  his  experiments  seem  to  have  been  confined)  to  re* 
main  steeping  till  the  bark  was  pretty  much  desti-oyed  by 
the  fermentation.  He  then  drew  it  through  the  teeth 
of  a  heckle  or  oomb,  which  easily  toi'e  avay  the  half 
putrid  bark,  permitting  the  fibres  to  pass  uninjureid  her 
Iween  the  teeth.  During  this  process  the  hemp  wgs  per- 
petually immersed  in  water,  by  which  me^ns  the  grec^n, 
hark  was  much  more  easily  separated,  and  the  fibres 
acquired  9,  much  greater  degree  of  brilliancy.  Indeed, 
the  whiteness  produced  in  this  vjfay  is  truly  surprising, 
and  it  is  much  to  be  regretted,  tha^  this  canoot  be  ob- 
tained without  injuring  the  quality  of  jth^,  cloth,  whicb 
is  prepared  from  the  hemp  thus  treatcjd.  By  this  ope- 
ration, however,  the  hemp  does  not  acquire  sp  pure  1^ 
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wbiUi  a^  to.  ff e4^  qoofifefeiify .  Ike  elb^r  pfcccnieti  b«|  vcgn^ 

by  it  these  would  be  greatly  shorteujed. . 

161..  A^.it  is  i(  i««tt^.of  the  gmtfest.QopffegpeDfe  to 
the  bleacher,  to  be  porfeclly  i^quainted  with  the  n^tore 
pf  tlie  snbstnooes  which  he  employs,  a^  well  ae  the  most 
economical  and  com^eaient  melbode  of  pfocoriAg  09 
purifying  them,  we  shall  take,  an  opportuailj,  in  the 
coun«  of  this  article,  of  treating  th^i^e  subjef^U  piett]| 
folly.  There  is  no  material  which  \mmb  been  ntiofe  ei^ 
tensively  ent^loyed  in  Ueaching  than  potash  or  pet^ 
ashes. 

1.62m  If  a  pile  of  wood,  oac  a  heap  of  land-pUiiU  tot 
lerably  dry,  be  kindled  and  burned  in  the.  opro  air  till 
the  whole  i?  Qoo^uoed,  there  rieosaine  a  eoqsidcreblc 
^UJlAtitjr  of  a^hes,  which  on  beiag  boiled  in  water,  inn 
part  IQ  this  fluid  a  strong  seJioe  taste,  and  give  it  the 
property  of  tinging  aymp  of  violete,  or  anj  Uoe  ve* 
^table  ipfusion,  of  %  green  coloiir*  It  waa  lo^g  age 
known,  that  this  liquor,  thue  impr^atod,  poeeeseed  the 
italoaMe  pt^perty  of  laciUtating  the  remoTal  of  dirt  and 
grease  fmm  cloth  or  Hoen,  and  with  these  Tiews  it  h«f 
been  esmployed  from  time  immetOPHal >  and  is  still  oacd 
foi;  this  purpose  hy  the  covntry  people.  At  length  it  wee 
discovered,  that  by  driving  off  the  water  by  evapoiatioo, 
the  i^seful  part  of  the  liquor  ought  he  obtained  in  the 
form  of  a  whitish  solid  sohstatice,  which  being  thoi 
rendered  capable  of  being  carried  tQ  any  distaece,  er 
kept  in  a  dry  place  to  any  length  of  time,  was  much 
more  convenient  than  the  liquor  itself.  It  ie  said  that 
the  Germans  were  the.  first  vfho.  prcicored  this  salt  in  the 
solid  state  from  the  a^bes  of  wood ;  and  as  it  waa  preparr 
ed  by  boiling  in  icon  pote»  it  received  tlie  name  of /poIoiA 
ox  poUuhut^ 

163.  Potashes  ba^e  ]o;>g  been  a  c^oasiderahle  and 
UlkQratiye  article  of  cenamerce,  and  a  great  quantity  if 
mumally  imported  into  the  Britiah  empire,  for  the 
purposes  of  several  manufactures,  but  particolarly  for  the 
process  of  bleaqbieg.  The  greatest  quantit  j  ia  hrongfal 
from  Buseia  aqd  Ao^rica,  and  of  these  the  American 
is  considered  as  the  best.  Good  petadiea  should  be 
very  soluble  in  water,  and  should  leave  a  small  quanti? 
ty  of  sediment,  and  they  should  heve  the  propiErty  of 
easily  deUquescwg  or  becoming  moist  when  freely  ex? 
posed  to  the  air.  But  as  the  ^ale  of  potashes  is  ext^me? 
ly  extensive  and  beneficial,  it^has  been  found  cd»' 
venient  to  the  vender  to  increase  their  bulk  by  the  adr 
dition  of  some  other  substance  which  he  can  procure  at 
a  cheaper  rate  \  it  is  therefore  of  moch  importance  that 
the  aianufacturer  should  be  able  to  detect  this  imposts 
tion,  which  he  will  npt  find  a  diflicnlt  matter. 

164.  The  9,slie8  of  most  plants,  besides  the  alkaline 
salt,  which  is  more  properly  called  potass^  and  of  which 
we  shall  speak  presently,  contain  a  compound  salt,  for- 
q^ed  of  this  poUss  united  to  sulphuric  acid,  called  sul- 
pbat  of  potasss.  This  salt  is  an  injurious  addition  tq 
ihe  potass,  as  it  pofts^t es  uq  detergent  proiperties,  ai)d  is 
yftry  little  soluble  in  water,  one  part  requiring  16  of 
Vf^^^^  at  an  ordinary  ten)perature  to  dissolve  it.  This 
salt  is  sometimes  added  to  the  potass  by  the  merchant 
or  the  m.9nufa9turer  to  increase  its  bulk,  and  as  it  is  a 
very  cheap  article  in  comparLsoo  with  potass,  the  adul- 
teration, turns  out  very  profitable. 

V  During  amineralogical  excursion  throngh  England,** 
says  Mr  Higgins,  *'  in  the  summer  and  auUinin  of  the 

year 


•Ht'tgkm 
'5- 


^e§f ubl«  f^'^  ^^^Sf  ^^^  cRfferfent  itiamjfaetnrW  Wfcf<A  fell  in  m^ 
€ttb«tfmeei.  way'wpre  not  passed  over.  Upon  inquiring  of  the  di- 
stitlc^rs  of  aqnafoftis  (ntCroUs  Acid)  how  they  disposed  of 
the  large  residuam  l&ft  in  the  stilly  which  is  snfphat  of 
potash,  and  which  is  of  little  or  no  use  in  the  arts,  they 
informed  me  it  was  bought  up  by  the  Irish  merchants. 

**  Sulphat  6f  )M)ta^h,  when  ground  down,  cannot 
readily  b^  didtlngoished  as  to  its  external  appearance, 
from  pearl-ash,  and  being  so  much  cheaper  than  the 
lalter,  is  well  calcnlated  for  the  above  fraudulent  pur- 
pose. 

"  By  no  tneans  do  I  intimate  that  this  is  a  common 
practice,  as  from  experience  I  know  the  contrary. 

••  However,  to  pass  it  over  in  silence  would  be  un- 
pardonable, when  it  is  considered  that  the  bleacher  is 
mt  the  expence  of  an  article  of  no  us^  whatever  in 
bleaching,  and  that,  by  the  adulteration,  the  propor- 
tion best  known  by  experience  to  answer  hb  purpose,  is 
varied  ^  by  which  means  his  process,  although  not  alto- 
gether frustrated,  must  be  materially  retarded*." 

165.  The  difficult  solubility  of  sulphat  of  potash  ren- 
ders it  easy  to  separate  it  from  the  pure  alkaline  salt. 
Higgins  gives  the  following  method. 

'*  Three  pounds  oT  pearl-ash,  and  two  qnarts  (a 
tScotcli  pint)  of  Vrater,  should  boil  together  for  a  few 
minutes,  then  be  removed  from  the  fire  and  suffered  to 
stand  for  tWenty-four  hours,  when  the  clear  liqnor  is  to 
he  decanted  off.  Half  a  pint  more  of  cold  water  is  to  be 
poured  upon  the  dtegs,  and  this  again-  drawn  off  when 
clear.  The  insoluble  salt  is  afterwards  to  be  well  dried 
«nd  weighed,  which  being  a  foreign  salt,  will  give  pret- 
ty nearly  the  quantity  of  impurities  in  the  potash. 

**  I  would  recommend  the  above  mode  of  analysis 
to  the  bleachers  before  they  purchase  or  use  this  pot- 
t  A.  p.  Id.  ash  t.** 

166.  Thongh  the  potash  in  the  state  in  which  it  is 
sold  answers  sufficiently  well  for  many  purposes,  it  is 
not,  however,  pore  potash,  but  is  ir  compound  salt 
formed  of  this  united  to  carbonic  acid,  or  fixed  air, 
»nd  it  is  called  by  modem  chemists  carbtmat  of  potash. 
It  is  necessary  for  some  processes  to  have  it  iu  the  pare 
and  capstic  state,  in  which  it  acts  nouch  more  power- 
folly.  The  carbonic  acid  is  carried  off  by  means  of 
lime,  for  which  it  has  a  greater  affinity  than  for  pot- 
ash. For  this  pnrpo^ie  a  quantity  of  qnicklime  fresh 
burnt  is  to  be  slaked  with  soft  water  in  a  wooden  or 
iron  pot,  and  afterwards  the  potash  is  to  be  added  dis« 
solved  in  water,  after  being  purified  in  the  manner  a- 
1>ovc  directed.  They  must  stand  toj^ethcr  well  covered 
from  the  air  for  some  honrs,  frequently  shaking  the  ves- 
sel, and  then  the  fluid  may  be  dmwn  off  clear  for  use. 
Tliis  is  commonly  called  soap-leys,  as  it  is  used  in  the 
hnannfactnre  of  soft  soap ;  it  is  called  caustic  alkalt\ 
from  the  violent  action  which  it  exerts  on  animal  and 
vegetable  matters,  which  it  corrodes  or  burns  very 
speedily  1  whereas  the  action  of  carbonat  of  potash  is 
much  less  violent,  and'this  is  therefore  distinguished  by 
the  name  df  mtid  alkali.  The  use  of  the  caustic  ley 
requires  great  caution,  but  when  sufficiently  diluted  it 
It  petfectly  saf^. 

167.  It  is  proper  to  remark  here,' for  the  sake  of  ma- 
Irafaeturers  who  are  not  scientific  chemists,  that  the 
lime  is  of  no  farther  use  here  than  taking  the  carbonic 
acid  from  the  potash,  by  uniting  with  which  it  is  con- 
vertsd  Iftto  4ib«lk  #r  catboiiat  of  lime.     The  eSe«t 
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wbich  the  lime  has  in  reDdering  the  alkali  caustic,  was  Vpjrctfitik 
Jong  known  to  manufacturers,  and  they  were  led  to  sup-  SubttHnrw. 
pose  that  it  entered  as  an  in^edient  into  the  soap  ley, 
and  was  itself  useful  as  a  detergent  substnnce.     This 
capital  error  led  some  into  tjie  employment  of  qnick- 
lime   in    bleaching   without    any  addition,    by    whicit 
means  the  texture  of  the  cloth  was  greatly  injured. 

168.  As  potash  is  the  alkali  which  has  been  most 
Employed  in  bleaching,  "we  have  mentioned  it  first ; 
there  is,  however,  another  of  still  greater  consequence 
in  most  manufactures,  and  which  deserves  our  particu- 
lar attention,  from  its  being  employed  in  the  method 
of  bleaching  by  steam,  to  be  described  hereafter.  This 
is  called  soda  or  mineral  alkali. 

When  sea-weed  or  wrack,  and  several  plants  which 
grow  on  the  sea-coasts,  particularly  several  species  of 
salsola  and  salicornia,  are  burned,  the  ashes  fprm  an  im- 
pure alkaline  mass  of  a  different  nature  from  that  pro- 
duced by  the  burning  of  land  plants.  What  is  obtain- 
ed on  our  coasts  from  the  sea- weed  is  (failed  kelp^  and 
that  which  is  brought  from  the  continent,  especially 
from  Spain,  is  called  barilla^  or  barilka.  The  latter 
is  the  purer  of  the  two,  and  is  generally  employed  in 
the  manufacture  of  soap.  When  these  masses  are  redu- 
ced to  powder,  boiled  in  water,  and  the  liqnor  filtered, 
sufficiently  evaporated  and  set  by  to  cool,  a  quantity  of 
large  beautiful  crystals  are  obtained,  which  are  cdrbo- 
nat  of  soda ^  or  sah  of  soda. 

1 69.  The  soda,  as  contained  in  barilla^  is  in  a  much 
more  caustic  state,  or  less  of  it  is  combined  with  car- 
bonic acid,  than  potash  in  the  raw  state ;  neither  of 
these  alkalies  will  crystallize  in  the  caostic  state,  but  by 
standing  for  some  time  freely  exposed  to  the  atmosphere, 
they  imbibe  from  it  carbonic  acid  gas,  and  are  then 
capable  of  crystallization.  It  is  therefore  necessary  to 
allow  the  solution  obtained  from  barilla  or  kelp  to  stand 
thus  exposed  for  about  a  week.  It  must  then  be  eva- 
porated to  a  proper  degree,  determined  by  experience 
or  by  the  areometer  for  salts,  and  set  by  to  crystallize. 
To  make  sure  of  obtaining  crystals,  which  it  is  not  al- 
ways easy  to  procure,  it  would  be  better  to  evaporate 
to  dryness,  then  dissolve  the  dry  mass  in  the  least  pos- 
sible quantity  of  boiling  water,  and,  on  cooling,  crystals 
'will  be  formed. 

170.  Soda,  as  existing  in  barilla  and  kelp,  is  some- 
times contaminated  by  the  mixture  of  muriat  of  soda, 
or  common  salt,  from  which  it  may  be  freed  by  careful 
evaporation.  Carbonat  of  soda  is  less  soluble  in  cold 
than  in  hot  water,  while  the  solubiKty  of  muriat  of 
Boda  is  much  the  same  in  both.  After  obtaining  the 
first  crop  of  crystals,  therefore,  which  will  be  pure  car- 
bonat of  soda,  the  remainder  of  the  solution  must  be 
gently  evaporated  to  about  one  half,  when  part  of  the 
muriat  will  separate  and  remain  at  the  bottom  of  the  ves- 
sel :  the  hot  liquor  is  now  to  be  poured  off  from  it  and 
set  by  to  cool ;  when  a  fresh  crop  of  crystals  will  be  ob- 
tained, and  thus  the  remainder  is  to  be  successively  treat- 
ed till  all  the  soda  is  procured,  and  all  the  salt  separated. 

171.  For  most  purposes  of  the  manufacturer,  soda  is 
Inquired  in  its  caustic  state,  and  for-this  purpose,  (he  car- 
bonic acid  is  removed  by  means  of  qnick-lime.  But  as 
barilla  contains  most  of  it  in  a  state  sufficiently  caustic  for 
the  ordinary  purposes  of  the  bleacher,  he  is  seldom  at  the 
pains  of  purifying  it.  The  usual  way  is  to  tie  up  a  quan- 
tity of  powdered  barilla  irt  a*  thick  canvas  hiigj  which 
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Vcf^iable  is  nwprndcJ  iO'  die  copper  in  wlucli  tb*  cloth  i*  boiled, 
SaltmuicM,  A  auffiownt  quontiiy  of  tlic  loda  U  thiu  diwd*«d  in  the 
'  I  <  '  water,  aad  imbibed  by  tlie  clolh,  while  the  ioMtobte 
drags  remaiii  behin<t  in  the  canvas  bag.  For  the  finer 
clothsi  howrever,  and  for  Uie  purpMci  of  hlcKcbing  with 
vapour  impregnated  with  camtic  (oda,  it  would  be  much 
better  tu  ohtain  the  Mda  in  iti  puieit  form. 

172.  Soap  it  an  article  of  the  utmott  importance  (o 
the  bleacher,  and  which  we  aie  aaturaily  led  to  coosi; 
der  after  iprakiog  of  potash  aod  soda. 

TheKc  alkalies  readily  combine  with  vegetable  oils 
and  animal  fat,  and  on  this  property  is  founded  the 
manafactDre  of  the  detenive  tabstances  denominated 
toapt.  There  is  a  difierence  sufficiently  marked  be- 
tween the  soap  produced  by  tba  anioo  of  fatty  fnatlen 
witli  soda,  and  that  formed  from  their  union  with  pot- 
ash. The  former  combination  produces  »  hard,  the 
latter  a  soft  soap.  The  invention  of  this  valuable  sub- 
stance is  attributed  by  Flinj  to  ihe  Ganls.  The  or!- 
gimU  compositioD  of  soap  seems  to  have  been  much  the 
saoM  in  all  ages,  but  the  first  attempts  to  make  it  ap- 
pear to  have  been  extremely  rude.  The  aooienU  form- 
ed their  soap  of  goats  fat  mixed  with  the  ashes  of  bf^cfa. 
Various  improvement!  have  been  successively  aud  gra- 
dunlly  introduced  into  the  manufacture,  in  proportion 
as  accident,  the  parent  of  the  moit  important  disco- 
veries, pointed  out  their  necessity. 

173.  In  France  two  kinds  of  soap  are  man n factored } 
bard,  formed  of  soda,  combined  with  oUve-oil,  and 
tott,  composed  of  potash  and  vegetable  oils,  of  inferior 

In  Hungary  and  some  parts  of  Germany,  soap  is 
made  of  tallow  and  barilla.  A  hard  soap  is  prepared 
in  Hussia  of  >ad  salt  batter,  but  it  is  held  in  little  esti- 
mation, as  the  nneidity  of  the  butter,  and  the  quan- 
tity of  cbecsy  matter  which  it  contains,  contribute  to 
render  it  of  a  very  inferior  quality.  We  are  infomed 
by  Weiglib  that  they  also  form  a  very  bard  soap  of 
yellow  and  white  beet  wax,  which  has  a  very  agree- 
able smell  of  almonds. 

174.  In  firitaiii,  where  vegetable  oils  are  by  no 
BK>oi  plentiful,  aod  are  eoDicqueutly  expensive,  tbey 
maoufecture  ibis  soap  entiroly  with  animal  fiii,  employ- 
ing either  tallow,  fish -oil,  kitchen  grease,  or  stale  but- 
isr.  There  are  four  kinds  of  soap  manufactured  here. 
I,  A  bard  white  aoap  formed  of  soda  of  Alicanl,  and 
of  Vaiecb,  combined  with  tallow,  a.  A  marbled  soap, 
made  of  aoda,  tallow,  and  kitchen  grease ;  the  mar- 
bling is  produced,  not  by  a  metallic  oxide,  as  is  the  case 
in  France,  but  hj  mixing  a  little  ley  towards  the  end 
of  the  boiling  with  the  whole  matter,  drawing  off  the 
■orplui  to  prevent  the  marbled  part  from  setting,  and 
then  quickly  conveying  the  soap  into  the  frames  to 
400!  suddenly  1  this  is  at  least  the  way  in  which  the 
mi  marbled  soap  is  made  with  us,  hut  the  moiled  ap- 
pearanoe  in  the  blue  marbled  wasb-balls  i^  said  to  be 

«  IAhOUm  occasioned  by  indigo*.    3.  A  hard  yellow  soap  compos- 

Mag^tar    ed  of  soda,  talhiar,  and  roain,  which  last  saem^  to  he 

Mr  ilo^  added  to  make  tbe  toap  cheaper,  as  it  certainly  doe* 

not  increase  iti  detersive  property,  and  iodeed  it  is 

said  that  the  nte  at  rosin  is  very  injurious  both  to  the 
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arms  and  haodt  of  tbe  wasbera  wbo  en^oy  tbia  aoap,  Tc|<uU 
which  it  initalet  exceedingly,  and  to  tbe  linen  waabedSeteun 
with  it,  to  which  it  gives  a  yellow  colour.  4.  A  soft '—  y— 
soap,  formed  of  whale  or  other  fish  oil  combined  with 

175.  Attempts  were  long  made  to  discover  subttan- 
ces,  which  might  supply  the  place  of  these  fatty  mat- 
ters, in  the  manufacture  of  aoap.  It  was  reserved  for 
Chaptal  to  point  out  the  road  to  this  valuable  end,  by 
introducing  his  soap  formed  of  wool,  and  tfane  convert- 
ing scraps  of  cloth  and  pieces  of  old  woollen  gamwots, 
iota  an  excellent  soap.  He  has  been  followed  in  Bri- 
tain by  Sir  John  Dalrymple,  who  conceived,  that  by  a 
proces*  similar  to  Chaptal's  he  might  form  a  soap  of 
the  muscular  parts  of  the  fat  fish.  Some  sncceasfui 
experiments  oom^etely  proved  the  justice  of  tbe 
idea  (h). 

III.  0/ Bleaching  BflAe  Oxygenated  Munatic  Acid. 

176.  The  poiriatw  acid  (see  CHUiirrar),  or  tpirit 
oftaU,  is  not  proved  to  contain  oxygeo,  to  which  moat 
other  acids  appear  to  owe  their  acidity.   It  is,  however, 

.  capable  of  combining  with  this  principle,  by  the  ail- 
dition  of  which  it  acquires  new  aod  very  extraordi. 
nary  properties.  It  will  take  oxygen  from  moot  of  the 
metallic  oxides  or  calces,  as  red  lead,  or,  what  is  more 
commonly  employed,  the  black  oxide  of  manganeae. 
If  tbe  mnriatio  acid  be  digested  for  some  time,  over 
either  of  these  oxides,  it  acquires  a  most  penetratii^ 
and  suffocating  odonr,  and  instead  of  reddening  a  blue 
vegetable  infusion,  it  banishes  the  colour  altogether. 
It  is  this  latter  property  of  destroying  coleors,  wbick 
renders  ihe  oxygenated  muiiatic  acid  of  soch  import- 
ance in  bleaching. 

For  the  discovery  of  this  acid,  we  are  indebted  te 
the  immortal  Scheele  of  Sweden,  who  was  also  ncqaaint* 
ed  with  its  property  of  discharging  vegetable  colonrs. 
The  true  application  of  this  property,  however,  to  the 
purposes  of  bleaching  we  owe  to  M.  Bertbollet,  of 
whosepaper  in  the  annals  of  chemistry,  [AnnaUt  d*  Chi- 
mw,)  we  shall  present  a  brief  abstract,  as  this  was  the 
foundation  of  all  those  improvements  which  have  been 
lately  made  in  tbe  art,  «nd  of  which  we  are  prcaeatly 

177.  The  oxygenated  muriatic  acid  is  obtained  in 
the  form  of  an  air  or  gas,  and  was  procured  by  Scheele 
in  the  following  manner.  He  put  a  quantity  of  black 
oxide  of  manganese  reduced  to  powder,  into  a  glass  r- 
tort,  and  poured  on  it  some  muriatic  actd.  To  the  re- 
tort he  fixed  a  receiver,  capable  of  holding  twelve  con. 
ce* ;  hut  c<yitaining  only  two  drvchms  of  water.  On 
placing  the  retort  in  a  sand  hath,  so  that  any  acid  which 
came  over  onchanged  might  fall  back,  and  applying 
heat,  the  receiver  was  soon  filled  with  a  yellow-colour- 
ed gas.  Having  filled  one  receiver,  he  applied  otbers 
snceesilvely,  till  no  more  gas  waa  extricated,  or  till  be 
had  obtained  xufficient  for  his  experiments. 

178.  The  experiments  made  by  Scbecle  to  aaccrtain 
tbe  nature  and  piDperty  of  this  acid  were  few  and  sim- 
ple j  be  suspended  several  substances  in  tbe  necks  of  tbe 
ceceivers,  and  observed  the  following  fiicts. 

i.Tht 


I  For,  a.  fnU  iccwmt  of  tbe  mwnfrctDre  of  thii  KUg^  wie  AfmalM  dttdrUrt  Uam/acturrt,  par  (TBwlly. 


til. 


BLEACH  IN  G. 


teU«  X.  The  corks  which  closed  the  mouths  of  the  vessels 
'^^^  which  cootaiaed  the  gas,  were  rendered  yellow,  as  if 
they  had  beea  corroded  bv  nitric  acid  (aqaafoVti<i). 
2»  Paper  tinged  blue,  with  infusion  of  litmus  or  tourn- 
■of,  was  rendered  nearly  white.  3.  The  red,  blue,  and 
yellow  parts  of  flowers,  as  well  as  the  green  leaver  of 
▼egetables,  were  by  the  action  of  the  gas  rendered  pale 
and  colourless.  4.  When  those  changes  were  produ- 
ced by  the  action  of  water,  by  which  this  gas  had  been 
absorbed,  the  water  was  changed  into  very  weak  com- 
mon muriatic  acid.  5.  Neither  acids  nor  alkalies 
were  capable  of  restoring  the  original  colours  dms 
changed. 

179.  Berthollet  repeated  and  confirmed  these  ex* 
periments  of  Scheele's,  and  explained  the  theory  of  the 
changes  produced  by  the  action  of  this  new  substance. 
**  I  have  shown,*'  says  he,  '*  that  one  portion  of  the 
commoB  muriatic  acid  employed  in  the  preparation  dis- 
solves the  oxyd  of  manganese,  and  displaces  a  part  of 
the  oxygen^  or  basis  of  vital  air,  which  was,  in  that 
aubetance,  combined  with  the  metal  in  larger  propor- 
tion than  is  necessary  for  enabling  it  to  be  dissolved  in 
acids.  This  superabundant  and  now  disengaged  oxy- 
ffen  being  in  a  non-elastic  form,  or,  as  Priestley  calls 
it,  Ml  a  naaceni  staU^  and  being  thereby  greatly  disposed 
to  enter  into  new  combination,  unites  itself  to  the  other 
portion  of  the  muriatic  acid,  and,  in  consequence  of 
this  union,  the  oxygenated  muriatic  acid  gas  is  pro- 
duced.'' 

Having  examined  and  ^explained  the  experiments 
of  Scheele,  Berthollet  goes  on  to  make  others  of  his 
own. 

180.  His  first  object  was  to  examine  the  deme  of 
solubility  of  the  gas  m  water,  which  he  suspected  to  be 
greater  than  Scheele  had  supposed. 

i8x.  **  He  soon  perceived,  if  a  body  with  a  recurved 
tube  be  filled  with  this  water,  impregnated  with  the 
dephlogisticated  or  oxygenated  muriatic  acid,  and  the 
outer  extremity  of  the  tube  be  immersed  under  a  re- 
ceiver filled  with  Water  \  if,  in  this  situation,  the  fluid 
be  exposed  to  the  light  of  the  sun,  bubbles  are  soon 
disengaged,  which  pass  into  the  receiver,  and  are  found 
to  consist  of  pure  or  vital  air.  When  the  bubbles  have 
ceased  to  be  disenfraged,  the  liquor  »  found  to  have 
lost  its  characteristic  smell,  colour,  and  all  its  distinctive 
properties }  and  is  found  to  consist  of  mere  water,  con- 
taining a  proportion  of  common  muriatic  acid.  This 
simple  experiment,  M.  Berthollet  observes,  ought  to 
.he  sufficient  to  afford  a  conviction,  that  the  oxygena- 
ted muriatic  acid  is  really  nothing  but  a  combination 
of  the  muriatic  acid  with  basis  of  vital  air,  or  oxygen, 
which  is  found  so  abundantly  in  the  black  oxyd  or 
calx  of  manganese,  that  nothing  more  is  necessary  than 
to  urge  this  oxyd  by  a  strong  heat,  in  order  to  ob- 
tain a  large  quantity.  Manganese,  thus  treated,  is  no 
longer  proper  to  form  the  oxygenated  muriatic  acid  \ 
because  it  is  deprived  of  that  portion  of  oxygen  which 
IS  required  to  combine  with  part  of  the  muriatic 
•Old. 

i8a.  '*  He  remarks,  that  light  possesses  the  property 
of  disengaging  the  oxygen  which  was  combined  with 
the  muriatic  acid,  by  restoring  that  elasticity  of  which 
it  was  partly  deprived  ;  a  restoration  not  to  he  effected 
by  mere  beat:  he  concludes  therefore  that  the  light 
combinei  with  the  oxygen,  and  that  the  elastic  state 
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of  vita]  air  is  owing  to  this  combination :  which  air,  Vegt table 
by  losing  a  second  time  its  elasticity  in  the  process  of  Meanest, 
combustion,  that  is  to  say,  by  a  rapid  combination  with         » 
some  other  body,  again  suffers  the  principle  of  light  to 
escape,  at  the  same  time  that  much  heat  is  disengaged  \ 
the  relation  of  which  last  substance  with  light  is  still  an 
object  for  future  discovery. 

1 83.  **'  If  vegetable  colours  be  plunged  in  the  oxy* 
genated  muriatic  acid,  they  disappear  more  or  lesa 
speedily,  and  more  or  less  perfectly.  When  the  sub* 
stance  under  examination  possesses  a  mixture  of  differ- 
ent colouring  parts,  some  disappear  more  readily,  and 
leave  only  those  which  more  effectually  resist  the  power 
of  this  agent,  but  have  nevertheless  suffisred  a  consider* 
able  alteration.  The  yellow  colouring  matters  usual* 
ly  resist  the  most  strongly,  but  at  length  they  all  dis- 
appear ;  and  when  the  oxygenated  muriatic  acid  hat 
exerted  its  whole  action,  it  is  found  to  be  reduced  to 
the  state  of  ordinary  muriatic  acid.  Hence  it  followwy 
that  the  colouring  matters  have  depsived  it  of  its  oxy- 
gen, or  vital  air  \  and  have,  by  this  combination,  ac* 
quired  new  properties,  at  the  same  time  that  they  have 
lost  that  of  producing  colours.  This  ingenious  che* 
mist  declines  entering,  in  his  present  memoir,  into  the 
properties  of  these  oxygenated  substances ;  and  pro- 
ceeds to  observe,  that  the  oxygenated  muriatic  acid 
owes  its  property  of  destroying  colours  to  the  oxygen^ 
which  not  only  is  combined  abundantly  with  it,  buC 
likewise  adheres  with  very  little  force,  and  readily  passes 
into  a  state  of  combination  with  such  substances  as  have 
a  certain  degree  of  ^affinity  with  it.  The  habitudes  of 
such  a  variety  of  colouring  matters  as  exist  in  na- 
ture, with  the  oxygen,  with  light,  with  alkalies,  and 
with  other  chemical  agents,  cannot  but  form  a  highly 
interesting,  and  almost  entirely  unexplored,  part  of  na- 
tural philosophy. 

184.  **  After  having  observad  the  action  which  the 
oxygenated  muriatic  acid  exercises  in  general  upon  co- 
louring matter,  he  concluded  that  it  might  produce  the 
same  effect  upon  those  substances  which  colour  thread 
and  linen,  and  which  the  art  of  bleaching  proposes  to 
destroy.  Without  confining  himself  to  describe  the  pro- 
cess as  now  practised,  he  enters  into  a  concise  detail  of 
the  imperfect  essays  he  made  at  first,  a  detail  which  will 
be  by  no  means  without  its  utility  to  such  as  are  desir- 
ous of  carnring  the  process  into  execution. 

^  185.  '*  He  at  first  used  a  very  concentrated  liquor^ 
which  he  renewed  when  exhausted,  until  the  thread  or 
cloth  appeared  sufficiently  white  \  hut  in  thia  way,  ho 
soon  perceived  that  their  texture  was  considerably 
weakened,  and  that  they  were  even  entirely  deprived 
of  their  solidity.  He  therefore  slightly  diluted  tho 
liquor,  and  succeeded  in  bleaching  his  cloth,  without; 
altering  it  \  but  it  soon  became  yellow  by.  keeping,  and^ 
more  especially  when  it  was  heated,  or  subjected  to> 
the  action  of  an  alkaline  lixivium-  He  directed  hie 
reflections,  therefore,  to  the  circumstances  of  the  usual 
process  of  bleaching,  which  ho  endeavoured  to  imitate  y 
because  he  bad  adopted  the  opinion,  that  the  oxygeiuiF^ 
ted  muriatic  acid  ought  to  act  in  the,  same  manner  as 
the  exposure  oC  cloth  upon  bleach-grounds  ^.  which  ex- 
posure alone  is  not  sufl&cient  for  the  purpoeo,  but  ap- 
pears merely  to  dispose  tho  colouring  matter  to  solution 
in  the  alkali  of  lixiviu.ms.  He  examined  tho  dew 
which  is  c'^P^^^  ^'^^  ^  atmospheiOi  and  like- 
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V«i^tab)e  ^^  thAt  wlitch  111  afforded  by  the  nocturnal  transpira- 
Snbftmccc  tton  i)f  plants  ^  and  observed  that  both  the  one  and  the 
»  other  were  saturated  with  oxygen  to  such  a  degree,  as 
to  destroy  the  colour  of  paper  weakly  tin^d  ivith  tourn- 
6ol ;  and  he  remarks  that  the  ancient  prejudices  respect* 
iilg  May  dew,  which  is  the  season  wherein  the  transpira- 
tion of  plants  is  abundant,  might  probably  depend  oh 
Bottle  observation  of  this  nature. 

1 86.  **  He  therefore  employed,  alternately,  the  Hxi- 
TiUms,  and  the  action  of  the  oxygenated  muriatic  acid  ; 
by  which  means  he  obtained  a  permanent  white.  And 
as  it  is  the  practice,  in  the  ordinary  way  of  bleaching,  to 
pass  the  cloth  tbroogh  sonr  milk,  or  vitriolic  acid,  dilu- 
ted with  a  large  quantity  of  water,  he  made  the  trial 
likewise- of  passing  his  cloths  through  a  very  diluted  so- 
lution of  vitriolic  acid,  and  observed  that  the  white  was 
tnuch  brighter. 

187.  '*  A.8  soon  as  he  had  made  use  of  the  interme- 
diate lixiviums,  he  found  that  it  was  hot  necessary  to 
use  a  concentrated  liquor,  or  to  leave  the  eloth  long  in 
the  iluid  at  each  immersion.     By  this  observation  he 
avoided  two  inconveniences,  which  might  have  render- 

-f*d  the  process  impracticable  in  the  large  way :  the 
iirst  is,  the  suffocating  smell  of  the  fluid,  which  would 
be  very  incommodioos,  and  even  highly  dangerous  to 
be  fespired  for  a  long  time,  and  Vrhicfa  has  discoufaged 
fleveral  operators  from  pursuing  their  attempts  in  this 
way  :  the  second  is,  the  danger  of  weakening  the  cloth. 
At  this  period  of  his  experiments  he  likewise  gave  up 
the  idea  of  mixing  alkali  with  the  oxygenated  muriatic 
acid,   as  he  had  before  done  in  most  of  his  experi* 

•  Jawnnl  ments  ♦. 

rf«  PAjff.         ,88^  K  rj.|jj^  ^^g  ^1^^  gj^j^  ^f  the  expisnments  of  this 

^  ^*  excellent  chemist  when  he  repeated  them  in  the  pre- 
Bence  of  the  celebrated  Mr  Watt.  A  single  glance, 
be  observes,  is  sufficient  to  a  philosopher  whose  abilities 
Ind  been  so  long  exercised  upon  the  arts.  Mr  Watt 
i*6on  afterwards  wrote  to  him  from  England,  that  in 
his  first  operation  he  had  bleached  500  pieces  of  cloth 
on  the  premises  of  Mr  Grigor,  who  has  large  bleacb- 
^ouflds  at  Glasgow,  and  continues  to  use  this  new  pro- 
cess. 

189.  '*  In  th^  mean  time  M.  Bon  jour,  who  had  as- 
sisted M.  Berthollet  in  his  experiments,  and  who  to  a 
iarge  share   of  sagacity  has    added  a  very  extensive 
knowledge   in   chemistry,    entered  into  au  agreement 
with  Mr  Constant  of  Valenciennes  to  form  an  establish- 
'ment  in  that  town.     The  project  was  opposed  by  the 
pi-ejudices  and  intereist  of  the  bleachers,  who  were  ap- 
prehensive of  the  competition  of  a  new  method.     Mr 
.  Constant  could  not  even    procure  a  piece  of  ground 
in  the  town  of  Valenciennes :  but  die  Count  de  Be- 
lainge  favoured  this  enterprise,  and  ^ave  up  a  piece  of 
ground  tvhich  possessed  every  advaiitage  \  but,  being 
at  a  certain  distance  from  Valenciennes,  would  have 
the  disadvantage  of  distance,  if  any  manufactory  should 
l>e  established  at  Valenciennes  itself.     M.  Bonjourhad 
given  op    the   welUgrounded  hopes   which  his  know- 
ledge and  talents  gave  him  reason  to  expect  at  Paris : 
and  bad  in  return  found,  in  the  enterprise  to  which  he 
'bad  devoted  his  attention,  nothing  but  those  disgust- 
ing eiroomstanees  which  nsnally  accompany  new  pro- 
'cesses  in  the  arts.     He  addressed  himself  to  the  Bn- 
^teau    de  ComDo^rce,    not  to    reward   his    services. 


bnt  to  request  that  he  might  be  defended  from  ye«e!ib!« 
the  disadvantages  and  obstacles  which  prejudice  aod  Sebsusctv 
an  opposition  of  interest  had  created  in  Valenci- 
ennes, by  granting  to  him  a  certain  space  of  two 
leagues  round  Valenciennes  and  Cambray,  in  which  he 
alone  might,  during  a  certain  number  of  years,  exer- 
cise this  new  art ;  without  constraining  in  any  respect 
those  who  might  choose  to  adhere  to  the  ancient  procrs* 
ses,  or  attempt  new  processes,  in  which  no  use  should 
be  made  of  the  oxygenated  muriatic  acid.  He  offered 
to  instruct  in-his  manufactory,  in  all  the  details  of  bis 
process,  all  such  as  might  he  desirous  of  using  it,  and 
might  obtain  the  sanction  of  the  ministry.  It  is  pro- 
bable that,  if  his  request  had  been  granted,  the  esta- 
blishment at  Valenciennes  might  have  produced  a 
greater  degree  of  confidence  in  those  who  had  under- 
taken to  make  the  necessary  advances.  It  is  probable. 
Continues  M.  Berthollet,  that  they  might  have  shorten- 
ed their  trials,  instead  of  establishing  the  process  at 
Conrtray,  as  they  have  done  \  many  artists  might  pro- 
bably have  been  formed  under  the  direction  of  M. 
Bonjour  \  and  a  great  number  of  establishments  might 
have  been  formed  in  the  French  provinces,  by  avoiding 
those  fruitless  trials  which  tend  to  throw  discredit  upon 
an  useful  art. 

190.  '*  As  soon  as  M.  Berthollet  had  reason  to  hope 
that  the  process  might  be  executed  in  the  large  way, 
he  endeavoured  to  diminish  the  price  of  the  liquor,  by 
decomposing  the  marine  salt  in  the  very  operation 
which  served  to  form  it.  His  first  trials  were  unsuc- 
cessful ;  but  Mr  Welter,  a  young  ingenious  chemist, 
to  whom  M.  Berthollet  had  entrusted  the  managetnent 
of  the  process,  observed  that  it  might  be  of  advantage 
to  dilute  the  vitriolic  acid  \  and  the  operation  then 
succeeded  in  the  most  satisfactory  manner.  He  imme- 
diately wrote  to  M.  Bonjour  and  Mr  Watt,  the  latter 
of  whom  informed  him  that  he  had  made  this  change 
from  the  first :  and  the  operation  was  long  afterwards 
described  by  M.  Chaptal  in  a  memoir  forwarded  by  bim 
to  the  Academy  of  Sciences.  Mr  Watt  had  likewise 
made  use  of  a  certain  cask  or  butt,  of  a  construction 
which  M.  Berthollet  was  not  acquainted  with  \  but,  be- 
fore this  apparatus  was  mentioned,  Mr  Welter  had  con- 
structed one,  which  is  not  only  very  proper  to  prepare 
the  oxygenated  muriatic  acid,  but  very  well  calculated 
foT  several  other  chemical  operations. 

191.  *'  The  intention  of  this  apparatus  is  to  mnlti- 
ply  the  surfaces  of  contact  between  the  gas  and  the  wa- 
ter, as  it  is  evident  that  the  combination  can  take  place 
only  at  their  surfaces.     That  part  of  the  gas  which  did 

,  not  enter  into  combination  in  the  lower  space,  where  it 
is  first  conveyed,  passes  into  a  second  cavity  or  space, 
which  is  above  the  tube  intended  to  give  it  vent.  The 
vessel  which  is  intermediate  between  the  pnenniatic 
cask  and  the  distillatory  matrass,  is  designed  to  retain 
that  part  of  the  muriatic  afcid  which  is  not  oxygenated : 
a  small  quantity  of  water  is  put  into  this  vessel,  a  gla« 
tube  being  plunged  therein,  the  height  of  which  ex- 
ceeds that  of  the  column  of  water  the  gas  must  over- 
come in  the  cit^k.  The  gas  which  passes  out  of  the 
matrass  compresses  the  water  in  the  intermediate  ves- 
sel with  a  force  equal  to  that  opposed  to  its  disen- 
gagement ^  so  that  the  water  rises  in  the  tube  of  safety, 
and  forms  a  column  eqnal  to  the  weight  of  the  water 

which 
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'tf^le  wJiM>  PH^MM  on  the  lulie.  throttgb  wlilch  ibct  gftseoteiy 
tl^  ^ai^kr  Bvt  if,  during  the  opecatioii^  a  auddea  cool- 
ing or  mpid  absorpitioQ  of  gas  vkould  Uke  place,  the 
vfj^ter  de9Ceud«  again  in  the  lube»  the  air  of  tiie  atmot- 
sphere  eotecQ,  and  prevents  a  vacuum  from  being  formed 
within*  which  would  have  been  attended  with  a  resorp- 
tion of  the  liquor,  and  consequently  break  the  distilling 
vessel  by.  the  sudden  cooling. 

I9^«  '*  If  the  oxide  or  calx  of  manganese  be  of  a 
goiod  ki^d|  in  small  crystals,  and  contain  very  little 
foreign  matter,  the  proportions  which  M.  Berthollet 
fo^vpd  be^t  calculated  for  distillation, .  are  the  follow- 
ing: 

193.  **  Six  ounces  of  pulverized  calx  of  manganese^ 
one  pound  of  pulverized  sea  salt,  twelve  ounces  of  con- 
centrated vitiioUc  acid,  and  from  eight  to  twelve  ounces 
•of  water.  If  the  calx  of  manganese  contain  foreign  earth 
qr  meti^Uic  siAhstanpes,  the  quantity  must  b«  augmented 
in  proparti<%n  to  its^  impurity.  It  will  be  known,  after 
|be  operation,  whether  a  sufficient  quantity  has  been 
c^pployed  9  because  &  small  quantity  ought  to  remain  on- 
decomposed,  and  of  its  original  black  colour  :  from  this 
observation,  the  quantity  proper  to  be  used  in  the  fol- 
lowing operations  may  be  ascertained. 

194^  **  When  the  calx  of  manganese  is  found  to  con- 
tain calcareous  spar,  as  may  be  known  by  its  efferves- 
cing upon  the  contact  of  a  small  quantity  of  vitriolic 
acid,  it  is  prooer  ta  wash  it  before  the  operation  with 
dilvt^d  vitriolio  acid,  to  separate  the  calcareous  part, 
wbich  might  he  troublesome  on  account  of  the  efier- 
vesQence  it  produces  :  tbe  calx  must  be  dried  after  this 
iVMbing. 

195.  '*M«  Bectholkt  if  of  opinion,  from  bis  trials, 
that  when  the  calx  of  manganese  contains  much  phlo- 
giAticated  air,  it  is  scarcely  proper  to  form  the  oxyge- 
Datfd  muriatic  acid:  M.  Fourcroy,  however,  asserts, 
that  the  phlogisticated  air  escapes  in  distillation  fron| 
manganese  by  a  degree  of  heat  less  than  ignition,  but 
that  ignition  is  necessary  to  deprive  it  of  its  vital  air. 
It  might  perhaps  be  found  advantageous  to  make  use  of 
this  inibrmation  to  purify  such  manganese  as  contains 
phlogisticated  air,  by  distilling  off  this  last  aerial  sub- 
stance by  a  moderate  beat  before  it  is  applied  to  the  pur- 
pose of  oxygenating  the  marine  acid. 

196.  '*  A  greater  or  less  quantity  of  water  must  be 
added,  not  only  according  to  the  degree  of  the  con- 
centration of  the  sulphuric  acid,  but  likewise  according 
to  the  quantity  of  matter  subjected  to  distillation.  If 
this  quantity  be  considerable,  the  acid  roust  be  more 
diluted  than  if  it  be  small.  It  might  b^  more  advan- 
tageous to  make  u^  of  an  acid  wJiich  had  not  been- 
concentrated  i  because  the  operation  of  concentrating 
it  adds  (0  its  price,  and  it  is  obiigrd  to  be  again  di- 
luted with  water.  But  M.  Berthollet  observes,  that 
this  saving  can  only  take  plaipe  when  the  manufactory 
of  the  vitriolic  acid  is  neur  at  hand  ;  for  in  those  situ- 
ations where  this  acid  is  to  be  brought  from  a  con- 
siderable distance,  the  expence  of  carriage  of  a  greater 
quantity  of  fluid  might  exceed  that  of  concentrating 
it« 

197*  '*  When  the  materials  are  prepared,  the  calx 
of  mmiganese  must  be  carefully  mixed  with  the  sea- 
salt,  %nd  the  mixture  introduced  into  the  distillatory 
v^sself  pU^ed  00  a  sa^d  bath  :  the  vitriolic  acid  must 
then  bs  diluted,  and  s>ifi<j:ed  to  cool  i  afur  wbich  it  is 
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to  be  poured  on  the  mixture,  and  the  tube  of  pommnni-  Vegeuble 
cation  between  the  matrass  and  the  intermediate  vessel  Subsunces. 
quickly  fitted  in.  A  particular  attention  to  the  lutings 
is  required  in  this  operation.  M.  Cliaptal  takes  notice 
that  when  the  vapour  is  perceived  to  escape  by  the  ^meil, 
it  is  sometimes  difficult  to  ascertain  the  imperfect  place  ^ 
but  that  if  H  feather  dipped  in  volatile  alkali  be  passed 
on  such  occasions  over  the  lutes,  it  will  shew  tlie  faulty 
place,  by  the  white  cloud  of  ammoniac  formed  in  con- 
sequence of  the  combination  of  marine  acid  with  the  vo* 
latile  alkali. 

198.  **  The  size  of  the  vessels  ought  to  be  sucb,  that 
the  matrass  should  be  about  one-third  empty  ;  and  that,, 
for  the  quantity  here  laid  doWn,  the  casks  should  con- 
tain 100  pints  of  water,  with  an  empty  space  of  the 
bulk  of  about  ten  pints  j  because,  when  the  gas  comes . 
to  occupy  the  cavities  designed  to  receive  it,  the  water- 
will  require  a  space  into  which  it  may  asceoid. 

1 99.  *'  Before  the  operation  is  begun,  the  pnenmati« 
cask  must  he  filled.     The  mixture  being  made,  the  gas,, 
which  soon  begins  to  be  disengaged,  first  drives  the  at* 
mospheric  air  out  of  the  apparatus*    As  soon  as  it  is  ap- 
prehended that  the  atmospheric  air  has  passed  into  the 
cavities,  it  is  emptied  out  by  means  of  a  recnrved  tube, 
successively  introduced  beneath  each  ;  and  in  order  tQ  • 
drive  the  water  out  which  has  entered  inta  the  tube,. 
M.   Berthollet  recommends  blowing  strongly  into  il*^ 
The  operation  is  suffered  to  go  on  witboat  the  applica- 
tion of  heat,  uniil  it  is  perceived  that  the  babbles  are 
more  slowly  emitted :  at  this  period,  a  slight  degree  of. 
heat  is  applied.     It  must  not  he  strongly  urged  at  the 
beginnLng )  but  by  a  gradual  increase  it  is  at  last  to  be 
carried  to  ebollition,  towards  the  end  of  the  operation. . 
It  ouy  be  known  when  the  operation  is  near  iu  termi- 
nation, by  the  tube  of  communication  and  intermediate' 
vessel  becoming  hot.  , 

200.  "  When  the  gas  is  no  longer  disengaged  but  la-. 
small  quantities,  the  fire  is  to  be  put  out,  and  a  sufficient  v 
time  must  be  suffered  to  elapse  until  the  matrass  is  nearly^ 
cold.     The  tube  of  communication  may  then  he  rcmo-  < 
vecl,  and  hot  water  poared  in  to  keep  the  matter  in  so» 
lution,  that  it  may  be  more  easily  taken  out :  this  resi« 
due  is  to  he  poured  into  a  large  vessel,  iptended  to  pre- 
serve it  for  a  use  to  be  presently  mentioned^     The  ope-  > 
ration  lasU  longer  in  proportion  to  the  quantity  of  mat- 
ter.    With  the  before  mentioned  quantity,  it  ought  to  - 
last  five  or  six  hours.     It  is  proper  not  to  be  too  mnch 
in  haste,  because  a  larger  quantity  of  gas  is  by  that 
n^^ans  obtained.     One  single  person  may  inspect  and ) 
manage  several  of  these  apparatus,  aQd.  the  quantities  ^ 
may  be  much  larger. 

201.  '^  The  intermediate  vessel  gradually  beoomes  > 
filled  with  a  fluid,  which  consists  of  pure  but  weak  mu« 
riatic  acid  :  several  operations  may,  however,  be  made  - 
without  taking  it  out  ^  but  when  it  is  apprehended  that 
there  is  not  a  sufficient  space  left  empty,  this  acid  is  ta- 
ken out  by  means  oi  a  syphon  :  and,  when  its  quantity 
is  considerable  enough,  it  may*be  substituted  instead  of  2 
the  mixture  of  sulphuric  acid  and  muriate  of  soda,  in  a 
similar  operation,  if  it  be  not  wanted  for  another  ose.^ 
In  order  that  the  quantity  of  common  muriatic  acid^ 
which  passes  out  of  the  matrass^  may  be  inconsiderable^ , 
it  is  expedient  that  the  first  tube  should  make  a  right 
angle,  or  even  a  more  obtuse  angle,  with  the  body*  of 
the  maUass.    During  the  opemtioB|  it  is  neoessary  to  « 

stirr 
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Ttgeubk  Stir  ^Im  water*  from  time  to  time,  by  meaos  of  the  %gi- 
Subtuneei.  tatori  in  the  apperatot,  to  favour  the  absorption  of  the 
gas  by  the  water.  When  this  is  completed,  the  liqaor 
is  scimciently  strong  to  be  used  in  bleaching.  A  sinalU 
er  proportion  of  water  may  be  put  into  the  cask,  and 
the  fluid  may  afterwards  be  properly  diluted, 

20  3.  *^  In  this  state  of  concentration,  though  the  li- 
quor retains  a  considerably  strong  smell,  yet  it  cannot 
prove  noxious,  or  even  very  inconvenient,  to  those  who 
use  it.  It  is  nevertheless  proper  to  conduct  it  into  the 
vessels  in  which  the  cloths  are  arranged,  by  wooden 
channels,  fitted  to  the  opening  at  the  lower  part  of  the 
cask.  It  is  proper  to  draw  off  the  liquor  from  the  cask 
as  soon  as  it  is  prepared,  because  it  acts  npon  the  wood, 
and  not  only  becomes  by  that  means  weaker,  but  like- 
wise hastens  the  destruction  of  the  cask :  but  when  it  is 
conveyed  into  a  vessel  in  which  cloths  are  properly 
placed,  these  speedily  weaken  it  to  such  a  degree  that 
it  does  not  perceptibly  act  upon  the  wood. 

203.  *'  The  cloths  are  to  be  prepared  by  leaving 
them  24  hours  in  water,  or  still  better  in  the  old  lixi- 
vium, to  extract  the  dressing  (  after  which  they  must 
be  once  or  twice  well  washed  in  aHcaline  lixiviums,  be- 
cause all  that  part  which  can  be  extracted  by  the  lixi- 
viums would  have  neutralized  a  portion  of  the  liquor, 
which  requires  to  be  carefully  used.  After  this  the 
cloth  must  be '  carefully  washed,  and  disposed  upon 
sticks  in  such  a  manner  that  it  may .  be  impregnated 
with  the  liquor  poured  on  it,  without  any  part  being 
compressed.  The  framing  of  the  sticks,  as  well  as  the 
«ask  and  vessel  intended  to  contain  the  cloths,  ought 
40  be  constructed  without  iron  j  because  this  metal  be- 
comes calcined  by  the  oxygenated  muriatic  acid,  aad 
^ouid  produce  iron  moulds,  not  to  be  taken  out  bat  by 
«ieans  of  salt  of  sorrel.  ' 

204.  **  The  first  immersion  most  be  longer  than  the 
following  ones  ;  it  may  last  three  hours :  after  which, 
the  cloth  is  to  be  taken  out,  lixiviated  anew,  and  then 
^t  into  a^  shallow  vessel,  in  order  that  new  liquor  may 
ht  poured  on  ttk  It  4S  sufficient  that  this  immersion, 
jind  tlie  following,  should  continue  for  the  space  of 
balf  an  hour.  The  cloth  is  taken  out,  and  cleared  of 
ihe  liquor  by  pressure ;  then  lixiviated,  and  subjected 
10  new  immersions.  The  same  liquor  may  be  used  un- 
til it  is  exhausted  \  and  when  it  is  found  to  be  much 
weakened,  a  proportion  of  the  liquor  which  has  not 
been  used  may  be  added. 

aof.  '*  When  the  cloth  appears  white,  excepting  at 
the  selvages,  and  a  few  threads  darker  than  the  rest, 
it  mast  be  impregnated  with  black  soap  and  strongly 
robbed  *,  after  which  it  is  to  be  lixiviated  for  the  last 
time,  and  immersed  once  more  in  the  liquor. 

2o6.  '*  The  number  of  lixiviations  and  immersions 
which  are  necessary  cannot  be  determined,  because  it 
varies  according  to  the  nature  of  the  cloth  :  the  limits 
of  this  number,  however,  are  between  four  and  eight 
for  linen  and  hempen  cloths.  M.  fierthollet  expresses 
his  inability  to  point  out  the  best  method  of  making 
the  alkiJine  lixiviums  \  this  useful  art  being  still  a 
matter  of  ioere  practice,  and  variously  performed  in  dif- 
ferent places.  It  appeared  advantageous  to  him  to 
render  the  alkali  caustic,  by  mixing  one-third  of  lime ; 
but  in  this  case  care  must  be  taken  that  the  lixivium 
l>e  strained  through  a  cloth,  in  order  that  the  calca- 
reous earth  may  not  mix  itaelf  with  the  liiieD»  «a  its 
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particles  might  corrode  or  wear  it  by  tbeir  hudacsk  y^^b 
By  this  management  the  Uxivium  being  rendered  merer 
active,  does  not  require  so  large  a  quantity  of  alkali  \ 
and  nevertheless,  if  the  quantity  of  alkali  be  not  toe 
considerable,'  it  produces  no  damage  to  tlie  cloth,  not^ 
withstanding  the  contrary  prejudice,  which  is  very  ge- 
neral. He  has  likewise  remarked  that  it  was  of  no  ad* 
vantage,  and  even  prejudicial,  thatthe  lixiviations  should 
be  of  long  duration  \  hot  it  is  necessary  that  the  fluid 
be  very  hot,  and  of  considerable  strength,  otherwiss 
the  cloths 'bleached  by  the  aerated  marine  acid  wsnid 
become  coloured  and  ruddy  when  submitted  to  new 
lixiviations.  This  accident  took  place  in  the  trials  al- 
ready mentioned.  Cottons  are  moch  more  easily  and 
speedily  bleached  than  linens :  two  lixiviuma,  or  at  most 
three,  with  the  same  number  of  immeraiona  in  the  li« 
quid,  are  sufficient  \  and  as  they  are  so  much  the  more 
readily  bleached,  it  u  advantageous,  when  linen,  hemp^ 
and  cotton,  are  to  be  bleached,  to  reserve  the  liqoen 
for  the  latter,  which  .have  been  already  weakened  by 
exerting  their  action  on  the  former.  Such  liquors  as 
are  so  exhausted  as  scarcely  to  act  opon  hemp  or  lineo, 
will  do  venr  well  for  cotton. 

207.  ^  Afler  the  last  immersion  in<  the  liqaor,  ths 
oloth  must  be  plunged  in  sour  milk,  or  water  addu- 
lated  with  vitriolic  acid.  The  true  proportion  is  not 
well  ascertained  \  but  our  author  thinka,  firom  his  ex* 
periments,  that  one  part  of  the  acid  by  weight,  with 
fifty  parts  of  water  may  be  employed  sncceaafuliy,  and 
without  danger.  The  cloths  are  to  be  kept  about  half 
an  hour  in  this  fluid,  warmed  \  after  which,  they  moit 
be  strongly  pressed,  or  wmnfl;,  and  immediately  plan* 
ged  in  common  water  :  for,  if  they  were  soflfered  to  dry 
by  evaporation,  the  vitriolic  acid,  becoming  concen- 
trated, would  attack  tlicm.  When  the  cloths  are  well 
washed,  nothing  more  is  necessary  than  to  dry  and  pre» 
pare  them  in  the  usual  mannerw 

208.  ^  It  is*  an  obvious  precaution,  that  this  acid 
water  be  not  too  strong,  as  it  would  of  course  injure  the 
texture  of  the  stuffs. 

209.  '*  Fig.  5.  PI.  XCI.  exhibits  the  apparatus  fcr 
preparing  the  liquid  intended  to  be  used  in  this  new  me- 
thod of  bleaching.  ABC  is  a  furnace  (  C  is  the  matrsssi 
or  distillatory  vessel  \  GHI  the  tube  of  commonics^ 
tion  with  K,  the  intermediate  vessel  \  L  the  tube  of- 
safety  j  M  a  tube  communicating  with  the  tub  N,  the 
section  of  which  tub  is  exhibited  in  fig.  6.  while  the 
lower  orifice  of  this  tube  is  seen  at  y.  In  the  tub  N 
are  fixed  three  inverted  vessels,  open  beneath,  as  lepre^ 
sented  in  fig.  7.  and  intended  to  contain  the  aeriform 
marine  acid.  PPP  are  agitators  for  the  purpose  of 
stirring  the  water  by  the  rotation  of  the  upright  post 
OQ.  The  effect  of  this  apparatus  may  be  easily  un- 
derstood, *by  considering  that  the  aeriform  dephlogisti- 
cated  marine  acid,  issuing  from  the  tube  y,  passes  into 
the  vessel  X,  until  it  has  excluded  the  water  it  may 
contain :  after  which  the  sqrplus  issues  through  the 
tube  Z,  and  runs  into  the  second  vessel ;  which,  be« 
coming  also  filled,  affords  its  surplus  to  the  third  or 
uppermost  vessel.  Hence  it  follows,  that  three  surfaces 
of  the  water  are  exposed  to  an  atmosphere  of  dephlogi- 
sticated  marine  acid  \  and  these  surfaces  must  of  course 
be  changed  by  the  rotation  of  the  agitator*.  In  this 
manner  the  water  becomes  impregnated,  and  maybe 
drawn  off  at  P.    It  is  of  consequence  to  ascertain  its 
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gvteble  relatiTe  strength,  in  order  that  the  experiments  nmy  at 
^raoe^  all  times  be  equally  socoessfuL  M.  de  Croisille  makes 
Qse  of  a  solution  of  indigo  in  the  tritrioHc  acid }  for 
which  purpose  he  takes  one  part  of  finely* pulverized 
indigOi  with  eight  parts  of  concentrated  vitriolic  acid. 
This  mixture  is  kept  in  a  matrass  for  several  hours  on 
.the  water  bath  ^  and,  when  the  solution  is  complete,  it 
is  diluted  with  a. thousand  parts  of  water.  In  order  to 
ascertain  the  force  of  the  oxygenated  muriatic  acid,  one 
measure  of  this  solution  is  put  into  a  graduated  tulse  of 
^assy  and  the  liquor  or  impregnsted  water  is  added,  un- 
til the  colour  of  the  indigo  is  completely  destroyed.  In 
this  way  it  is  ascertained,  by  means  of  the  graduations, 
how  many  measures  of  any  liquor  whose  goodness  has 
been  ascertained  by  direct  experiments  upon  linen  or 
cotton,  are  necessary  to  destroy  the  colour  of  one  mea^ 
sure  of  the  solution  of  indigo ;  and  this  number  will 
serve  to  ascertain  the  respective  force  of  all  the  liquors 
which  are  required  to  be  compared  together.  Mr 
Watt  makes  use  of  a  solution  of  cochineal  for  the  same 
purpose. 

210.  **  In  the  sixth  volume  of  the  Annals  of  Che- 
mistry, M.  BerthoUet  has  published  some  additions  to 
the  foregoing  Memoir,  which,  on  account  of  its  exten- 
sive utility,  I  have  scarcely  at  all  shortened.  They  are 
the  following :— Mr  Welter  finds  that  it  is  advanta- 
geous to  terminate  the  process,  by  exposing  the  thread 
or  cloth  for  three  or  four  days  in  the  field  j  during 
which  they  must  be  occasionally  watered,  and  after- 
wards washed  with  pure  water.  He  considers  this  ex- 
position as  indispensable.  But  M.  BerthoUet  observes, 
that  other  persons  have  bleached  to  the  perfect  satis- 
faction of  artists  without  it ;  though  he  admits  that  it 
may  happen,  in  the  large  way,  that  certain  pieces  may 
not  torn  out  perfectly  white  after  the  last  operation,  in 
consequence  of  some  of  their  parts  having  suffered  ca- 
sual pressure  ;  and  he  thinks  that,  although  a  continn- 
ance  of  the  operation  would  remove  these  imperfec- 
tions, it  might,  in  such  cases,  prove  more  advantageous  . 
to  remove  them  by  exposure  on  the  grass  ;  very  little 
loss  of  time,  and  no  considerable  extent  of  premises,  be- 
ing required  for  this  purpose. 

211.  ^*  M.  de  Ci^isille  has  excluded  the  use  of  wood 
in  every  part  of  his  apparatus  j  and  has  applied  the 
process  not  only  to  bleaching,  but  to  the  discharging  of 
colours  in  dyed  cottons  or  linens. 
'  212.  *'  M.  BerthoUet  further  observes,  that  the  pre- 
caution of  plunging  the  cottons  in  pure  water,  after 
they  have  been  taken  out  of  the  acidulated  water,  is 
not  sufficient  j  but  it  is  necessary  to  plunge  them  into  a 
weak  caustic  lixivium,  moderately  heated,  and  keep  them 
there  for  a  short  time. 

213.  **  When  the  liquor  is  suffered  to  run  immedi- 
ately into  troughs,  care  must  be  taken  to  mix  it  well 
with  the  agitator ;  because  otherwise  the  most  saturat- 
ed liquor,  which  occupies  the  lower  part  of  tbe  vessel, 
running  first,  would  exert  too  strong  an  action  ;  or  if 
half  or  three  quarters  of  the  liquor  be  drawn  off,  and 
mixed  ^ith  the  proper  quantity  of  water,  according  to 
the  precautions  before  established,  the  rest  of  the  fluid 
may  be  used  together  with  the  water  for  the  succeed- 
ing operation :  lastly,  he  observes  that  this  process, 
simple  as  it  is,  can  scarcely  be  carried  into  execution, 
without,  in  the  first  instances,  being  directed  by  a  per- 
son to  whom  the  operations  of  chemistry  are  nmiliar. 
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He  observes  that  a  diminotion,  or  evea  an  eqnality  of  Tcsstiible 
the  expences,  relative  to  the  ordinary  process,  is  not'to^alniAiicri. 
be  hoped  fbr,  excepting  for  the  bleaching  of  fine 
cloths,  unless  the  operator  possesses  a  good  process  to 
extract  tbe  soda  from  the  residue  of  the  discillalion  ; 
and  without  this  condition  the  bleaching  of  coaraer 
cloths  ought  not  to  be  undertaken,  excepting  in  those 
cases  wherein  the  advantages  arising  from  the  speed  of 
the  operation,  the  facility  of  performing  it  in  all  places 
and  at  all  times,  and  the  diminution  of  the  stock  or 
capital,  are  sufficient  to  compensate  for  the  excess-  of 
the  price.  These  observations  are  perhaps  applicable 
to  linens,  and  not  cottons.  It  is  not  possible,  he  con- 
tinues to  observe,  to  lay  down  principles  applicable  to 
every  particular  case  y  but  he  advises  those  who  may 
undertake  this  object,  to  begin  by  trials,  and  by  means 
of  those  trials  to  form  calculations,  without  any  allow- 
ance on  the  favourable  side.  On  the  other  hand,  he  ad< 
vises  the  operator  not  to  suffer  himself  to  be  imposed  on 
by  those  losses  which  arise  for  want  of  being  familia- 
rized with  the  operations  :  as  there  is  no  great  expence 
incurred  by  making  trials  for  a  time,  by  which  this 
advantage  is  derived,  that  the  operator  renders  himself 
more  expert  for  carrying  more  extensive  processes  into 
effect  •."  *  ^»^A«^- 

214.  Such  is  the  method  of  procedure  recommend- ^*^  ^'^- 
ed  by  M.  BerthoUet,  which  was  soon  found  liable  to 
many  inconveniences  j  and  various  amendments  and  al- 
terations have  been  suggested,  the  princinal  of  which 
shall  relate.      Fajot  de  Charmes  was  one  -  of  the 
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iirst  improvers  of  the  new  method.     He  states  the  fol- 
lowing objections  to  BerthoUet^s  process. 

I.  He  thinks  the  furnaces  recommended  by  Ber- 
thoUet not  well  adapted  to  the  purpose,  as  they  are 
difficult  to  procure  and  expensive  ;  as  they  will  only 
contain  each  one  matrass ;  as  they  are  not  calculated  to 
shew  the  progress  of  the  process,  are  too  speedily  heat- 
ed, and  consequently  endanger  the  lutes ;  and  lastly, 
as  they  will  not  always  guard  against  absorption,  not- 
withstanding the  tube  of  safety  in  the  intermediate  ves- 
sel. The  furnace  which  he  would  have  employed  in 
place  of  these  is  thus  constructed  : 

215,  The  furnace  is  supported  upon  a  frame- work  of 
wood,  between  which  and  tbe  hearth  tiles  are  disposed 
in  a  bed  of  clay.  The  furnace  itself  is  built  of  brick, 
which  he  recommends  to  be  lined  with  plaster  of  Pa- 
ris. It  ought  always  to  be  double,  and  is  divided  Uy 
a  partition  in  the  middle.  In  the  upper  part  at  the  front 
are  two  cavities  intended  to  admit  the  vessels  used  in 
ihe  distilling  5  they  may  be  either  round  or  square ;  and, 
as  the  latter  is  most  convenient  to  the  builder,  they 
should  perhaps  be  always  square,  provided  with  a  ledge, 
and  rounded  at  bottom.*  The  combustible  matter, 
which  may  be  charcoal,  is  horned  in  a  sort  of  chaffer, 
or  in  a  portable  grate,  which  is  introduced  by  an  open- 
ing in  the  side  of  the  furnace:  and  this  opening  may  be 
closed  during  the  process  by  a  door  of  plate-iron  so  as 
to  prevent  the  too  free  access  of  air.  From  behind 
the  distilling  vessels  and  charcoal  grate  proceeds  a  fun- 
nel, through  which  the  vapour  and  heat  of  the  fuel  is 
conveyed  into  a  cavity  with  raised  edges,  over  which 
is  placed  an  oblong  vessel  of  sheet  iron,  intended  to  be 
kept  filled  with  muriat  of  soda,  which  may  dry  during 
the  process.  At  each  extremity  of  this  cavity  is  a  hole 
which  may  be  opened  or  closed  as  required,  so  as  to 
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'Y«ircuhle  •Amh  «  |^Mt«r  ^r  1«ib  foaotky  of  «ir«  B«kv  Uic  dfj- 
SttbtUBcef.  iDg  place,  in  the  sides  ef  Uw  empty  space  at  ibe  baek 
of  the  furnace,  are  places  where  boxes  of  sheet  iroa« 
coataining  the  requisite  proportion  of  maa^aaeae  and 
salt,  ready  mixed,  are  kept  for  the  purpose  of  keeping 
the  materials  drv« 

In  each  of  the  square  spaces  is  placed  n  capsule, 
which  may  be  made  either  to  contain  sand  or  water,  in 
which  the  distilling  vessels  are  to  be  inserted*  These 
capsules  rest  with  their  rims  upon  the  edges  of  the  ca- 
vities, and  are  supported  below  by  a  small  bar*  The 
furnaces,  according  to  the  directions  of  De  Charmes, 
are  made  so  as  to  be  portable,  an  advanta^  which  may 
perhaps,  in  most  manufactories,  be  dispensed  with* 

1^1 6.  2.  De  Chaimes  next  objects  to  the  ourved 
tube  as  being  liable  to  be  broken  }  and  thus  expose  the 
workmen  to  the  noxious  gas,  of  which  tbe  accident  will 
also  cantte  a  considerable  loss.  BerthoUet's  method  of 
applying  the  tube  is  also  objectionable  from  the  destruc- 
tible nature  of  the  cork  stoppers,  and  the  difficulty  of 
preserving  the  stability  of  the  latter. 

He  proposes,  instead  of  the  matrass,,  tube^  and  intexii 
mediate  vessel,  to  substitute  tubulated  retortB,furnished 
with  curved  necks  of  glass  or  lead  ',  the  beak  of  which 
is  fitted  by  luting  t&  a  leaden  support  in  the  form  of  a 
funnel ;  and  to  that  is  adapted  the  end  of  a  leaden  tube 
which  passes  into  the  pneumatic  tube,  and  has  its  lower 
extremity  bent  to  a  right  angle,  serving  instead  of  the 
glass  tube  used^  by  Berthollet. 

2x7.  3«  Berthollet^s  pneumatic  tub  was  not  provid- 
ed with  a  cover  close  enough  to  prevent  th^  escape  of 
the  gas  \  and  his  inverted  vessels  appear  to  De  Charmes 
to  be  improper,  from  the  difficulty  there  is  of  construct- 
ing their  sides  and  borders  so  as  to  concentrate  the  gas 
in  the  best  and  most  complete  manner. 

His  pneumatin  tub  is  conical,  and  divided  into  three 
parts  by  two  false  bottoms,  which  are  made  to  rest  on 
noops  or  slidera  withjp  the  tub,  and  kept  firm  by  means 
of  pins* 

21 8.  The  distilling  vessels  employed  by  De  Charmes 
are  not  high  enoagh  to  prevent  a  portion  of  the  suU 
phuric  acid  from  passing  aver  without  combination ; 
and  they  are  besides  too  dear  for  ordinasy  use.  In 
Ireland  they  employ  leaden  alembics  of  a  sofficrent 
height,  and  capable  of  containing  40  gallons  of  liquor, 
which  is  a  capacity  amply  sufficient  for  allowing  the 
swelling  of  the  materials.  These  alembies  are  conical, 
have  a  broad  bottom,  which  is  supported  in  a  vessel  of 
water  to  regulate  the  heat ;  the  neck  is  so  long  as  to 
allow  any  sulphuric  acid,  which  may  rise,  to  fall  back 
again,  and  the  cover  of  it  is  perforated  in  two  places  $ 
one  of  the  perforations  serving  for  the  passage  of  a  rod 
of  iron  with  prongs  entering  within  the  alembic,  but 
so  covered  with  lead  as  to  prevent  the.  action  of  the  sul- 
phuric acid,  and  the  handle  passes  through  a  leathern 
collar  to  prevent  the  escape  of  gas,  the  whole  being  in- 
tended for  stirring  the  materials^  the  other  hole  in- 
lendcid  to  admit  a  leaden  funnel  carved  like  an  S,  to 
prevent  the  reaction  of  the  gas  on  the  diluted  sulphurio 
acid  which  is  to  be  introduced  through  iu^ 

219.  It  is  of  the  greatest  importance  to- prevent  the 
escape  of  the  gas,  as  well  to  prevent,  danger  to  the 
workmen  as  loss  to  the  mannfactorer.  **  C^  Widmer, 
nt  Jooy,  has  arranged  bis  apparatus  in  such  a  mannev 
as  to  Jose  the  least  gas  possible  during  the  condensn^ 


lion:  he  reeeives  the  gas  nndeff  a eafsnle  imrmtei  at  tte  V^mMi 
bottom  of  the  appailitns  ;  above  tkese  aae  liso  lesre  de^ 
gouiifrg  also  inverted,-  then  another  capsule  above  cbeee} 
then  two  more  iours  de  rouiierc^  and  tfien  anether  cap- 
•ole,  which  terminates  the  apparatus.  The  dispoeilifli 
of  his  tub  is  such,  that  be  places  aroond  in  bis  labora- 
tory several  distilling  apparatuses,  which  arc  gasng  et 
the  same  time* 

**  Apparatuses  constmcted  en  mmilar  princaplea  me 
also  ia  use  at  Glasgow  and  Mancbestcfw  Benrbenlen- 
d^Bonnenil  baa  likewise  invented  an  apparmtos,  eea» 
sisting  of  several  matrasses,  ranged  as  in  an  aiqiiafortis 
manufiietory,  the  tubes  of  which  mre  convejped  into  a 
chamber  containing  concentrating  tvbe.  Hie  appaia- 
tus  for  the  bleaching  of  paper  ia  very  ingcaiens,  and 
deserves  to  be  described.  In  the  last  places  cCbeie  have 
arianged  five  or  eix  large  casks,  like  Welie'a' 
tas,  in  such  a  manner  as  to  nrnke  each  cank 
the  functions  of  a  tobnlated  flask  *:"  s  h^ 

220.  Before  we  proceed  to  describe  the  meal  ap-M^^wL 
proved  method  of  immersing  the  cloths  in  the  ex^^^^>*5^ 
natisd  liquor,  it  will  be  |^oper  to  treat  partienlai^  of 
the  materials  employed  in  prepasing  this  liquer,  the 
mode  of  prepaiing  them  for  the  piecras,  nad  the  see* 
thod  of  adjusting  the  apparatna  and  coodoctiDg  (he  dis» 
taUation* 

221*  The  selection  and  pr^afstiea  of  the  materials 
is  of  the  greatest  importanoe,  as  on  them  will  depend 
in  a  very  gneat  measure  the  snceese  of  the  wpcnttieB. 

I'he  mauriaia  are  either  the  mnriatie  weid  aad  blaek 
exyde  of  awnganeae,  or  this  latter  aod^snlphorie  aeid 
and  muriat  of  soda^  wbieb  are  usoallv  empktjed  as  ha* 
ing  cheaper.  .  Tbc»e  are,  however,  ad  vantagee  in  using 
the  muriatic  aeid  ready  prepared,  wb«pe  the  bleach 
field  is  in  the  neigbboerbeod  of  sudi  a  nsaonfacteiy,  ss 
the  danger  of  breaking  the  vessels  (where  glaaa  is  cai» 
ployed)  from  the  inerustatien  of  t^e  rivridaafy  salt  is 
mnoh  less  in  this  eascw 

222*  The  crystallined  ore  of  mangaoeee  ia  to  be  pie* 
ferred,  such  aa  appears  to  be  cemposed  of  splendid 
needles  slightly  adhering  to  each  othn'  ^  tbia  variety  is 
generally  purer,  and  much  more  eaailr  redneed  to  pew* 
der,  and  a  smaller  quantity  of  it. is  sufficient.  It  most 
be  reduced  te  a  very  fine  powder,  a  shert  time  beibra 
it  is  wanted,  as  if  kept  long  in. the  stote  ef  powdny  it 
is  said  to  be  injured. 

22^.  The  gray  muriat  of  soda  is  empleyed  in  France 
as  being  cheaper  than  the  white,  but  probabl]e  the  pie* 
sent  regulations  of  the  salt  duties  in  this  coontry  are 
such  as  preclude  the  manufactuicr  from  employ  ing  it 
in  this  state  t.  The  salt  is  to  be  dried  eaian  ivan  jSatef  l9Uit 
in  that  part  of  the  furnace  described  in  205,,  a^  thenMs'f  1^ 
mbbedr  to  a- fine  powder,  and  passed  throogh  a  sieve  ^ 
this  is-  necessary,  to  mix  it  more  inttnsately  with  the 
manganese,  and  to  enable  the  solphnrie  acid  to  nd  ssoas 
nnifocmly  and  completely  on  it. 

224.  in  order  to  he  more  certain  aa  to  the  propei^ 
tion  of  the  ingredients,  the  sulphuric  acid  should  be 
procured  in  its  concentrated  state,  and  acid  ef  the  same 
specific  gravity  should  always  be  empleyed4  Befom 
using,  it  IS  to  be  lowered  with  its  weight  of  watery  and 
it  ia  proper  to  observe,  that  in  making  the  asixtme,  the 
water  should  not  be  added  te  the  aoid^  but  the- aeid  be 
poured  in  a^  gentle  etream-  into  the  wntci^  ponoiig  it 
down  the  sides^  of  the  glass  vesaal  in  which  the  mi»> 
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^•gviihMc  tiire  is  maJe^  adding  the  mcid  hj  portions  at  interTmk, 
and  tnrnlng  the'  head  aside  to  avoid  anj  drops  which 
mtLj  fly  op  from  the  effervescence  prodaced,  vrhich| 
bowever,  is  moch  less  in  this  way  than  when  the  mix- 
tore  is  made  in  any  other  way.  As  a  hest  greater  than 
that  of  boiling  water  is  generated,  it  is  better  that  the 
vessels  have  the  form  of  jugs  with  sponts  and  handles, 
that  the  mixture  may  be  more  easily  ponred  into  the 
distilling  vessels. 

225.  The  proportions  in  which  the  ingredients  are 
employed)  are  variously  adjusted  by  different  manufac- 
torers*    De  Charmes  recommends  the  following. 

Oxyd  of  manganese  crystalllxedi  twenty  ounces. 
Muriat  of  soda,  four  pounds. 

Sulphuric  acid  (at  60*  of  Massy^s  aerometer),  44  ozs* 
Water,  three  pounds  and  a  quarter*. 

Mr  Rupp  of  Manchester  recommends  the  following, 
as  affording  him  the  stroogest  liquor. 

Manganese,  three  parts* 
Muriat  of  soda,  eight  parts. 
Sulphuric  acid,  six  parts. 
Water,  twelve  parts  f. 

Mr  Higgins  uses  the  progortfons.  as  under : 

Manganese,  sixty  pounds* 
Muiiat  of  soda,  sixty  pounds* 
Sulphnnc  acid,  fifty  pounds* 
Water,  about  thirty  pounds  (• 

In  Germany,  and  in  France  at  present,  the  propovb 
lions  are  nearly  as  follows  : 

Manganese,  twenty  parts* 
Muriat,  sixty-four  parts* 
Acid,  forty-four  parts. 
^^^       Water,  fifty.fonr  parU  {•  1 

296,  It  would  conduce  moch  to  the  economy  of  this 
netbod  of  bleaching,  if  the  manufactory  of  sulphuric 
acid  could  be  carried  on  onder  the  same  roof  with  the 
bleaching  process,  or  if  some  method  could  b*^  devised 
to  prepare  this  acid,  without  employing  the  nitrat  of 

Stass  (saltpetre).  The  latter  hito  been  attempted  by 
e  Charmes,  and  ^B  his  experiment  may  afford  a  hint 
to  manufacturers,  we  shall  copy  it. 

**  The  present  is  certainly  the  place  to  speiik  of 
the  attempt  I  have  made,  to  procure  the  sulphuric  acid 
without  the  intermedium  of  nitre,  and  to  describe  the 
apparatus  I  made  use  6f  for  that  purpose.  It  consisted 
of  a  pitcher  or  pot  ef  stone  ware,  perforated  at  the  bot- 
tom, the  neck  of  which  communicated  with  two  small 
two-neeked  glass  bodies  connected  together,  and  eadl 
half  filled  with  water.  Under  each  of  these  glass  ves- 
sels was  lighted  charcoal,  to  keep  the  water  in  a  state 
of  evaporation,  and  under  the  earthen  pot  there  was 
likewise  fire  to  heat  and  inflame  the  sulphur,  which 
was  put  into  the  pot  through  the  opening  opposite  the 
neck.  This  opening,  which  draws  in  the  external  air 
for  the  Gombostion  of  the  sulphur,  was  closed  with  a 
stopper,  perforated  like  tlie  noa^l  of  a  garden^pot. 

"  The  sulphur,  thus  inflamed,  soon  filled  the  vacant 


part  of  the  glass  vessels  with  its  whitish  cloud v  vapour.  Yegeuble 
This  vapour,  meeting  that  of  the  water,  combined  with  Sntouneci. 
it,  and  fell  in  acidulous  drops  on  the  lower  water,  over        * 
which  the   vapour  of  the  sulphur  circulating  for  a 
time,  does  also  probably  combine  with  it  to  a  certain 
point.     Another  proof  that  this  condensed  water  did 
combine  with  the  vapour  of  the  sulphur  is,  that  the 
same  vapour  received  in  drops  beyond  the  second  glass 
vessel  by  means  of  a  recdrved  adopter,  came  out  in  the 
acid  state,  reddening  the  tincture  of  toumsol,  and  effer- 
vescing with  alkalies  if  hen  concentrated.    I  have  twice 
repeated  this  experiment  with  success,  and  with  scarcely 
any  inconvenience. 

**  1  likewise  attempted  to  bum  sulphur  and  heat  wa- 
ter, in  two  separate  vessels  communicating  with  a  third. 
The  two  vapours  combining  together  in  the  receiving 
vessel,  likewise  produced  by  their  condensation  k  fluid, 
which  afforded  the  same  indications  of  acidity  as  that 
of  the  former  experiment. 

**  When  sulphur  was  burned  in  an  earthen  vessel, 
and  its  vapour  communicated  into  an  earthen  jar,  in  | 

which  water  almost  boiling  was  poured,  the  results  were 
the  same. 

**  It  u  probable  that  if  these  experiments  were  re- 
peated more  at  large,  with  a  suitable  apparatus,  a  longer 
series  of  glass  vessels,  and  proper  furnaces,  the  success 
would  be  more  complete.  I  intend  at  some  future  time 
to  resume  this  process,  and  shall  hasten  to  communicate 
my  success  to  the  public,  if  success  should  attend  my 
endeavours  (i)^*  ^Nichot- 

227.  The  disposal  of  the  apparatus  for  the  distilla-wii'tDtf 
tion  will  next  demand  our  attention  j  and  as  much  ofCAenaM. 
the  success  of  this  operation  will  depend  on  the  good- 
ness of  the  lute,  it  is  proper  to  make  a  few  remarks 

on  this  subject*  The  following  is  recommended  by 
De  Charmes  (or  rather  M.  Baum^)  as  a  fat  lute* 
Take  any  quantity  of  good  gray  or  blue  clay,  or,  what 
answers  extremely  well,  fullers  earth.  Let  it  be  dried 
in  thin  cakes  in  an  oven  after  the  bread  is  baked,  then 
pounded  or  sifted  ;  a  certain  quantity  of  this  clay  is  to 
he  mixed  with  a  suflicient  quantity  of  boiled  linseed- 
oil,  in  an  iron  or  bell-metal  mortar,  in  which  they  must 
he  well  beaten  together  for  a  long  time,  so  as  to  form 
a  tenacious  stiff  paste  of  a  uniform  consistence,  and  per- 
fectly free  from  lumps.  A  considerable  quantity  of 
lute  IS  usually  made  at  once ;  and,  so  far  from  losing 
any  of  its  tenacity  by  being  kept,  it  is  asserted  that 
lute  which  has  been  neade  a  twelvemonth,  provided  ^ 
that  it  has  been  preserved  in  a  cool  damp  place,  as  a 
cellar,  and  in  covered  vessel ,  is  more  pliant  and  bet- 
ter thkin  when  first  made.  If  too  dry  and  hard,  it  may 
be  easily  rendered  of  a  dne  consistence  by  being  warm- 
ed and  worked  with  the  fingers,  or  beaten  in  a  warm 
mortar. 

The  lute  which*  has  been  used  in  one  distillation  must 
not  be  thrown  away,  as,  with  proper  management,  it 
may  serve  again,  and  is  even  better  than  before.  It 
must  be  carefully  freed  from  the  burnt  and  hard  parts, 
however,  as  these  would  render  it  crumbly* 

228.  **  When  the  quantity  to  be  mixed,  or  kneaded 

4  n  2  np 


(i)  Chaptal  made  a  great  number  of  experiments  in  the  large  way,  for  the  purpose  of  discovering  the  means  of 
acidifying  sulphur,  without  the  expence  of  nitre  i  but  upon  the  whole  they  were  unsuccessfiil* 
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Vcifctahle  up  again,  is  very  small,  the  trouble  of  beating  it  in 
SubsUnccf.  the  mortar  may  be  avoided,  because  the  operation  is 
pf  rformed  very  well,  by  kneading  the  matter  with  the 
liMiidd.  For  this  purpose,  a  portion  of  the  lute  already 
kneaded  in  the  mortar,  and  soaked  with  oil,  may  be 
taken  and  rolled  in  the  vessel  containing  the  pound* 
ed  and  sifted  earth ;  the  portion  of  earth  which  adheres 
may  then  be  worked  in.^  and,  by  a  repetition  of  this 
manipulation,  the  mass  will  speedily  become  enlarged, 
and  must  be  strongly  compressed,  rolled  out,  and 
doubled  again,  until  it  is  found  that  it  possesses  the  re- 
quisite softness  and  tenacity,  and  does  not  crack  when 
doubled. 

"  If  it  should  happen  that  the  lute  should  become  too 
soft  by  excess  of  oil,  and  clay  is  not  at  hand  to  correct 
this  fault,  the  mass  will  soon  acquire  firmness  by  expo- 
sing it  to  the  open  air  upon  parchment,  or  upon  a  plate. 
It  must  not  be  lai^  upon  paper,  because  it  is  very  diffi- 
cult to  separate  this  material  entirely  }  and  if  any  par- 
ticles should  remain,  there  would  be  reason  to  fear  that, 
when  incorporated  in  the  mixture,  they  would  either 
prevent  the  perfect  adhesion  of  the  lute,  or  would  al- 
low the  passage  through  that  kind  of  void  or  pore, 
which  the  fragments  of  paper  would  form.  It  is,  more- 
over, to  be  remarked,  that  this  lute  cannot  be  too  smooth 
and  uniform*  It  ought  not  to  afford  any  perception  of 
inequality  when  it  is  bandied,  or  kneaded,  nor  indicate 
the  presence  of  foreign  substances,  such  as  sand,  straw, 
earthy  particles,  &c.  which  are  capable  of  preventing 
the  intimate  connexion  of  its  parts. 

'^  I  strongly  insist  on  the  perfection  of  this  lute,  be- 
cause it  is  the -soul  of  distillation. 

229.  **  Boiledjinseed  oil  is  thus  made  :  two  pounds 
of  common  linseed  oil  being  put  into  a  saucepan,  or 
proper  vessel,  of  copper,  iron,  or  pottery,  add  three 
ounces  of  red  litharge,  finely  powdered  and  sifted ; 
after  stirring  the  whole  well  together,  place  the  vessel 
on  the  fire,  heating  it  gradually,  until  the  litharge  ia 
completely  dissolved.  It  is  necessary  to  stir  the  mix- 
ture very  frequently  with  a  wooden  spatula,  until  the 
whole  solution,  which  at  first  acquires  a  brick-dust  co- 
lour, is  completed :  it  is  then  to  be  removed  from  the 
fire,  and,  when  cold,  transferred  into  a  stone  or  earth- 
en vessel,  and  kept  well  corked.  This  is  the  boiled 
linseed  oil  above  directed  to  be  used  in  making  the  fat 
lute. 

*'  When  this  oil,  which  is  blackish  after  boiling,  is 
well  made,  it  congeals  in  the  vessel  as  toon  as  it  is  cold. 
When  it  is  required  to  be  poured  out,  it  may,  be  ren- 
dered fluid  by  bringing  it  near  the  fire.  To  save  the 
trouble  of  heating  it,  it  may  be  poured,  as  soon  as  made, 
into  a  plate  or  shallow  vessel,  or  left  in  the  vessel  used 
for  boiling  it.  It  is  seldom  necessary  to  heat  it  for  the 
mere  purpose  of  mixture  y  the  quantities  required  for  this 
purpose  may  be  taken  up  with  the  fingers,  or  in  any 
ether  manner. 

*'  It  is  proper  to  observe,  that  the  vessel  in  which 
the  oil  is  boiled  must  be  sufficiently  high,  to  afford  a 
space  for  the  swelling  of  the  fluid  ^  for,  as  soon  as  the 
beat  begins  to  act,  it  will  rise  and  overflow  the  vessel, 
if  particular  attention  be  not  paid  to  it.  As  soon  as 
this  process  begins,  the  vessel  must  instantly  be  taken 
off  the  fire,  and  the  mixture  strongly  agitated  by  plun- 
ging the  spatula  in  it,  at  the  same  time  blowing  strong* 
^  at  Atft  surface  with  the  month }  by  which  means  the 


H  I  N  G.  Part  n. 

ebullition  will  be  checked.    Aflter  this  event  has  hap-  Vcgetaiic 
pened  two  or  three  times,  it  may  with  certainty  beSabstaacei. 
concluded,  that  the  oil  will  he  sufficiently  consistent  to        w     -^ 
form  a  good  fat  lute.     By  cooling,  it  immediately  con- 
geals, as  has  been  remarked,  to  the  consistence  of  plaster, 
of  a  black  colour,  inclining  to  brown* 

230.  "  The  lute  made  of  linseed  oil  cake  is  thus 
made: 

'^  The  cake  is  first  to  be  broken  and  pounded  in  aa 
iron  or  bell-metal  mortar,  and  afterwards  sifted  through 
a  silken  sieve :  starch  is  then  to  be  boiled  up,  to  the 
consistence  of  size  or  glue  ^  a  small  piece  of  this,  being 
powdered  with  the  flour  of  the  oil-cake,  is  to  be  work- 
ed in  a  plate,  or  with  the  hands  ^  more  of  the  flour 
may  then  be  added,  and  the  kneading  continued  until 
the  mass  is  absolutely  without  any  lump,  or  inequality, 
and  its  consistence  has  become  nearly  the  same  as  that 
of  the  fat  lute ;  after  which  it  is  to  6e  kept  in  a  plate, 
or  covered  wooden  bowl,  in  the  cellar,  for  use.  The 
same  care  must  be  taken  witii  this,  as  with  the  fat  lute, 
not  to  wrap  it  in  paper,  but  in  parchment,  if  thought 
neceesaryk 

*^  This  lute  dries  and  hardens  much  on  its  outer  sur- 
face, which  remains  uninjured  at  the  place  where  it  i» 
applied  ^  but  it  is  decomposed  mo!re  speedily  than  the 
fat  lute,  on  account  of  its  peculiar  property  to  become 
hard  and  shrink  with  a  strong  heat.  In  this  state,  ia 
consequence  of  the  action  of  acids,  it  assumes  a  yellow 
colour,  and  is  then  good  for  nothing :  it  most  be  re- 
newed. 

"  A  very  good  lute  is  likewise  made  with  equal  parts 
of  the  flour  of  almonds,  of  linseed,  and  of  starch,  knead- 
ed together.  It  must  be  understood,  that  the  latter  ia 
to  be  boiled  to  the  consistence  of  starch. 

'^  To  these  different  lutes  we  may  add  that  which  is 
composed  of  lime  and  white  of  egg,  which  has  the  pro- 
perty of  acquiring  a  considerable  degree  of  hardness. 

"  Among  all  these  lutes,  that  to  which  I  have  con- 
stantly given  the  preference,  and  is  always  kept  in 
sight  in  the  present  work,  is  the  fat  lute.  The  lute  of 
white  of  egg  and  lime,  retained  by  a  cloth  and  a  ban- 
dage, may  be  advantageously  used  as  a  covering  to  the 
fat  lute. 

'*  The  fat  lutes  adhere  very  much  to  the  hands,  du- 
ring the  kneading  or  working ;  hut  it  is  not  difficult 
to  wash  off  the  remains  after  the  operation :  nothing 
more  is  necessary,  than  to  use  warm  water  and  soap,  w 
soap  leys,  after  having  previously  wiped  off  the  greater  ^  ^gi^^^ 
part  with  blotting  paper  *."  WtS« 

231.  As  the  directions  given  by  De  Charmes  (orcff/^mtK 
disposing  the  apparatus  will,  with  a  few  modifications, 
apply  to  every  case,  it  will  be  proper  to  give  them  with- 
out abridgment. 

'*  Our  distillation  may  be  performed  either  in  a  re- 
tort, or  a  tubulated  body  or  bottle.  There  c^an  be  no 
difficulty  in  properly  placing  these  vessels.  The  junc- 
tion of  the  neck  or  tube,  communicating  with  the 
pneumatic  vessel,  is  the  only  object  which  requires  par^ 
ticular  care«  The  manner  of  joining  these  two  parts, 
by  means  of  lute  alone,  will  be  explained  below. 

''As  the  ose  of  the  retort  requires  more  attention 
with  regard  to  its  form,  and  the  application  of  the  ad- 
ditional part,  the  following  details  will  be  of  use  to 
prevent  accidents. 

23^2.  *'  When  the  retorts  are  newp  aiid  have  not  be- 
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egeuble  fore  been  luted  to  any  additional  part,  tt  is  advisable  ei- 
iittancei.  ther  to  rub  a  small  quantity  of  warmed  wax  on  the  parts 
where  the  lute  is  to  be  applied,  that  is  to  say,  the  neck 
of  the  retort,  as  well  as  the  correspondent  part  of  the 
additional  piece,  or  to  suflfer  a  small  quantity  of  starch 
or  paste  to  dry  upon  those  parts  j  without  this  precau- 
tion the  lute  could  not  be  easily  applied  ;  it  would  slide 
and  roll  upon  the  glass  instead  of  adhering. 

**  Care  must  afterwards  be  taken  to  fist  round  the  neck 
of  the  retort  a  mass  of  lute,  somewhat  greater  than  is 
supposed  to  be  necessary  to  fill  the  additional  part  to  the 
place  where  it  is  to  be  fixed,  in  order  that  by  the  forcing 
of  that  piece  upon  the  neck  of  the  retort,  the  lute  may 
extend  and  iipply  itself  more  Intimately.  The  same  at- 
tention must  also  be  paid  to  the  mass  of  lute,  which  is 
required  to  secure  the  beak  of  the  additional  piece  in  its 
connection  with  the  pneumatic  apparatus.  These  obser- 
vations are  of  more  importance,  in  order  that  the  two 
pieces  may,  by  this  compression,  be  made  to  operate  as 
if  they  formed  one  entire  vessel. 

**  To  apply  these  lutes  with  ease  and  convenience,  the 
retort  is  to  be  held  in  one  hand,  in  such  a  manner  as 
that  its  belly  or  lower  part  may  not  touch  or  rest  upon 
any  thing  whatever,  because  the  slightest  blow  upon 
this  very  thin  part  will  break  it. 

**  Before  the  lutes  are  applied,  care  must  be  taken 
to  introduce  the  neck  of  the  retort  into  the  additional 
piece,  and  mark  with  lute  or  wax  upon  the  additional 
piece  the  place  where  the  extremity  of  the  retort  touches 
it  internally  ^  and,  in  like  manner,  on  the  retort  it^ 
self,  the  place  where  the  extremity  of  the  additional 
piece  touches  its  neck.  By  means  of  these  marks  it 
is  easy  to  estimate  the  thickness  of  the  masses  of  lute, 
by  placing  the  two  vessels  near  each  other  in  the  re- 
spective positions  they  oughi  to  have  been  fixed.  Last- 
ly, they  are  united  together  by  sliding  the  recurved 
additional  piece  upon  the  neck  of  the  retort,  which  is 
to  be  held  firmly  by  its  neck,  resting  tbe  hand  on  the 
sarrounding  part,  if  the  retort  is  small ;  or  holding  it 
by  the  recurved  part,  if  it  be  large,  or  the  additional 
piece  should  be  too  long  and  heavy.  The  greatest  at- 
tention must  be  paid  not  to  turn  the  parts  round,  du- 
ring this  operation,  more  than  is  absolutely  necessary 
to  bring  them  together  ^  and  if  this  can  be  done  with- 
out any  turning  at  all,  it  will  be  still  better,  as  the  lute 
will  hold  more  effectually.  The  neck  oC  the  retort 
must  be  entered  into  the  additional  piece  as  far  as  it  is 
capable  of  compressing  the  lute,  or  nearly  to  the  marks 
made  upon  the  pieces  before  they  were  put  together. 
In  this  situation  the  lute,  which  forms  a  mass  round  the 
edge  of  the  additional  piece,  must  be  raised  so  as  to  co- 
ver both  surfaces,  after  having  first  pressed  it  as  firmly 
as  possible  into  the  joint ;  smoothing  it  upon  the  two 
pieces,  so  as  to  prevent  the  smallest  opening  or  crack. 
ft  is  advisable  after  all  to  spread  a  thin  coating  of  the 
boiled  linseed  oil  over  the  lute,  which  not  only  renders 
it  smoother  and  more  perfect,  but  by  the  density  it  ac- 
quires from  evaporation,  it  forms  a  kind  of  varnish  or 
pellicle,  which  supports  the  lute,  and  prevents  the  fis- 
sures which  might  be  formed  during  the  actual  opera- 
tion. Whenever  in  the  course  of  the  work  the  lute 
should  appear  too  dry,  it  must  be  supplied  with  a  thin 
coating  of  oil. 

'*  While  the  lute  is  thus  spread  and  applied  on  the 
CKtemal  part  of  the  additional  piece  and  the  neck  of 
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the  retort,  the  compound  apparatus  is  to  be  held  by  the  Veireuble 
additional  piece  only,  and  the  retort  left  to  be  support- Saliiuacci. 
ed,  untouched,  in  the  air,  by  its  insertion  at  the  neck  ^  y  ■> 
only. 

**  Instead  of  luting  the  additional  piece  to  the  re- 
tort, simply  at  the  extremity  of  the  neck  of  this  last, 
and  at  the  place  where  the  wider  part  of  that  piece 
touches  the  retort,  we  might  apply  the  lute  upon  the 
whole  surface  comprehended  between  those  parts.  But 
I  have  found  that  it  is  sufficient  if  these  two  parts  be 
made  secure.  A  retort  luted  in  this  manner  forms  one 
single  and  entire  body  with  its  additional  neck  ^  and 
with  very  little  care  and  attention,  the  lute  will  seldom 
or  ever  have  occasion  to  be  renewed  before  one  or  two 
months  service. 

233.  "  The  tube  on  which  the  recurved  add'Uonal 
piece  rests  during  the  distillation,  and  through  which 
the  gas  is  introduced  into  the  pneumatic  tube,  is,  as  I 
have  remarked,  entirely  of  lead.  If  it  be  not  cast,  it 
ought  to  be  carefully  joined  with  strong  solder ;  and 
for  fear  this  last  should  fail,  it  will  be  prudent  to  co- 
ver it  with  a  coating  of  yellow  wax,  pitch,  or  melted 
pitch. 

**  That  part  of  the  tube,  (if  soldered  as  before  men- 
tioned) which  passes  nnder  the  lower  false  bottom, 
ought  to  be  carefully  bended  with  a  ronnd  comer,  be- 
fore it  is  coated  with  the  wax  or  pitch ;  and  in  the  bend- 
ing it  is  safer  to  cause  the  soldered  part  to  lie  within  the 
angle.  It  is  likewise  proper  to  stop  the  mouth  of  the 
tube  with  paper,  or  a  cork,  during  the  time  of  waxing 
or  tarring,  in  order  to  prevent  any  introduction  of  those 
substances  into  its  cavity,  taking  care  to  withdraw  this 
temporary  stopper  before  the  apparatus  is  applied  to  ac- 
tual use.  It  is  not  absolutely  necessary  to  coat  any  other 
part  of  the  tube,  but  that  which  is  to  be  placed  within 
the  pneumatic  apparatus,  because  it  is  easy  to  stop  any 
other  part,  out  of  which  the  gas  might  issue,  with  soft 
wax  or  lute. 

**  The  extremity  of  this  tube,  in  which  the  recurved 
neck  of  the  additional  piece  is  to  be  inserted,  must  have 
the  form  of  a  smalt  funnel,  not  only  for  the  purpose  of 
affording  the  most  convenient  support,  and  the  more 
ready  adaption  to  the  various  sizes  of  those  necks,  but 
also  because  it  more  readily  supports  the  only  kind  of 
lute  which  in  this  work  we  suppose  to  be  used.  This 
lute  is  never  deranged,  if  care  be  taken  to  press  it  against  . 
the  internal  surfaces  of  this  small  funnel,  and  of  the  glass 
or  lead  of  the  additional  piece,  so  as  to  unite  them  as 
much  as  possible,  it  being  always  understood  that  the 
lute  is  good,' and  possesses  the  propertied  before  descrtb* 
ed  in  treating  of  that  substance. 

134.  **  1  have  remarked,  that  the  use  of  the  retort 
with  its  additional  neck  might  be  dispensed  with,  by 
simply  using  a  body  or  bottle  with  a  neck  (even  a 
wine  bottle  may  be  used  in  case  of  necessity,  provided 
its  bottom  be  either  very  thin,  or  very  gradually  heat- 
ed). In  the  orifice  of  the  neck  of  these  vessels,  is  to 
be  adapted  a  tube  of  lead,  properly  bended,  and  of  a 
due  size.  This  method  is  in  fact  very  advantageous 
and  economical  ^  but  care  must  be  taken  to  join  the 
tube,  if  it  be  of  sheet-lead,  particularly  in  the  parts  be- 
low the  bottle  which  are  liable  to  become  heated,  a 
short  time  before  the  end  of  the  distillation ;  to  join  it 
I  say,  without  solder,  by  fusing  the  two  edges  together* 
For  in  process  of  time  thfrsoMeri  .though  ever  so  itrong,. 
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Vegeukle  yet  liecaote  it  coDtnns  tin»  b  IwUe  to  excessive  corro« 
.»»bitaiiaet.  gioQ  by  the  oxygenated  mumtic  acid,  whicb,  notwitk- 
staoding  its  beat^  is  aot  found  to  attack  lead  in  any 
perceptible  degree, 

**  Bot  it  may,  perhaps,  be  more  convenient  to  cast 
such  a  tnbe  at  one  heat,  as  well  as  the  additional  piece 
in  the  apparatus,  with  the  retort  j  unless,  indeed,  it 
should  be  practicable  to  have  it  made  of  stone-ware  or 
porcelain,  the  latter  of  which  is  the  least  permeahle  to 
the  gas.  Or  we  might,  with  more  advantage,  make 
use  of  a  thick  tube  of  common  glass,  which  might  be 
easily  bended  in  a  charcoal  fire,  and  might  be  adapted 
to  the  tubulated  bottle,  as- well  as  the  leaden  tube.  But 
the  danger  of  its  breaking,  and  the  difficulty  of  procur- 
ing  others  in  case  of  need,  together  with  the  expencCf^ 
,have  \fid  roe  to  reject  this,  as  well  as  the  tubes  of  pot« 
tery  or  porcelain. 

**  In  order  that  the  tube  adapted  to  the  neck  of  the 
bottle  may  accurately  fit,  and  prevent  all  escape  of  the 
oxygenated  muriatic  acifl,  it  is  defended  by  lute  in 
such  a  manner,  that  it  shall  not  be  thrust  into  the-neck 
-ef  the  bottle,  without  extruding  a  portion  of  that  sob- 
stance  ;  and  a  border  of  luting  must  then  be  applied 
TQund  the  place  of  junctioui  which  will  effectually  pre- 
vent the  escape  of  any  vapour  which  might  issue 
through  the  fixst  luting.  Lastly,  the  whole  surface  of 
this  external  luting  is  to  be  smeared  with  boiled  linseed 
ail  ^  after  which  the  distillatory  apparatus  may  be  coa» 
sidered  as  perfectly  secure. 

**  If  a  tube  of  glass  be  used,  it  may  be  so  adapted 
by  grinding  with  ^mery  as  to  fit  the  neck  of  the  glass 
l^^,  and  require  no  luting.  The  same  might  be  done 
-with  a  tube  of  porcelain,  if  the  material  were  sufficient- 
ly fio^. 

335.  **  With  regard  to  the  other  neck  which  I  have. 
recQpimended,  as  well  in  the  bottle  as  in  the  retort, 
it  serves  not  only  to  introduce  the  materials  when  the 
leaden  tube  is  previously  luted  in,  but  likewise  to  ad* 
mit  the  external  air,  if  by  chance  an  absorption  should 
he  perceived  to  take  place;  that  is  to  say,  if  the  water, 
by  diminution  of  the  heat,  which  leaves  a  kind  of  va- 
cuum, should  rise  from  the  pneumatic  apparatus  into  the 
bodj :  though  even  in  this  case  there  would  be  no  rea* 
SOB  to  fear  its  breaking,  notwithstanding  its  being  con« 
siderably  heated,  as  at  the  end  pf  the  operation.  I  have 
expressly  made  the  trial  severil  times,  and  always  with* 
out  an  J  accident.  The  fluid  becomes  gradually  heated 
in  its  passage  along  the  sides  of  the  tube  or  neck  of  the 
distilling  apparatus,  before  it  enters  and  mixes  with  the 
matter  in  the  body  itself  j  and  again,  if  the  tubulated 
bottle  and  tube  be  made  use  of,  the  water  rising  through 
the  latter,  and  falling  in  the  middle  of  that  contained  in 
the  vessel,  cannot  directly  toudi  the  sides  before  it  be« 
comes  mixed.  But,  at  all  events,  if  the  smallest  ab- 
sorption be  feared,  it  will  be  sufficient  to  raise  the  stop* 
per,  and  return  it  to  its  place  the  instant  after  the  intro-' 
ductjon  of  the  atmospheric  air.  Instead  of  a  glass  stop- 
per,  a  cock  may  be  used,  which  must  he  carefully  luted 
round  the  neck,  if  there  be  any  reason  to  think  that  the 
vapour  should  find  its  way  through,  in  consequence  of 
the  neck  being  perfectly  round. 

236.  '*  With  regard  to  the  pneumatic  vessel,  the  fol- 
lowing is  (he  method  of  placing  and  £xing  the  false  bot^ 
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.    Part  11. 

A  common  wooden  hoop  is  plained  flat  OQ  the  tide  TegeteUe 
which  is  to  bear  the  false  bottom,  and  fixed  within  the  Smfatuacc^. 
cask  with  pegs  which  do  not  pass  quite  through  the 
staves.  The  false  bottom,  secttred  together  by  two 
dove-tails  is  placed  upon  this  hoop,  and  fixed  there  by 
similar  pegs,  which  penetrate  part  of  the  bottom  itself, 
and  by  that  means  prevent  it  from  either  rising  or  turn- 
ing. The  cavities  between  the  false  bottom  and  the 
sides  are  then  to  be  closed  round  with  caulker's  stoflT 
(^braisec\  or  melted  pitch.  It  must  be  remembered,/ 
that  the  vertical  axis  with  its  cross-arms  is  to  be  placeit 
beneath  each  false  bottom.  The  arms  are  fixed  in  » 
mortice  by  means  of  two  pins,  which  prevent  then  from, 
vibrating  or  getting  loose.  The  leaden  pipe  in  which 
the  extremity  of  the  additional  neck  is  to  be  inserted,  is 
not  to  be  put  into  its  place  till  the  first  false  bottom  is 
immoveably  fixed.  A  notch  is  supposed  to  have  been 
cut  in  this  bottom  to  admit  the  tube  \  and  when  it  is 
duly  placed,  the  vacant  space  is  to  be  made  good,  first 
with  tow  and  then  with  melted  pitch. 

**  Instead  of  the  wooden  hoop,  which  affords  a  solid 
support  for  the  false  bottom,  it  may  answer  the  par- 
pose  very  well,  if  cleats  or  blocks  of  wood,  three 
inches  thick,  be  pinned  on,  at  different  parts  of  the 
circumference  }  or,  which  is  still  better»  if  the  trosble 
be  t^kea  to  fit  the  false  bottom  so  w<sll,  that  it  may 
hear  simply  upon  the  inclination  of  the  staves,  which 
naturally  oppose  its  descent.  This  method  woold  cer- 
tainly be  the  quickest,  and  is  not  very  difficult  to  be 
done. 

y  When  the  false  bottom  is  thus  fixed,  it  must  be  re- 
tained in  its  place  by  pins  placed  at  certain  distances, 
and  afterwards  made  tight  by  caulking. 

"  In  order  that  the  tube  may  not  be  ei^posed  to  vary 
in  its  position,  a  mark  must  be  made  on  the  edge  of  the 
funnel  which  terminates  one  of  its  extremities,  by 
which  it  is  easy  to  ascertain  the  position  of  the  bended^ 
part  below,  and  place  the  same  in  the  most  favourable 
situation.  It  will  be  convenient  to  fix  the  pipe  in  this 
proper  situation,  by  means  of  two  pegs,  which  mvst 
be  drawn  out  previous  to  the  last  fixing  of  the  false 
bottoiAs. 

237.  **  When  the  first  or  lowest  false  bottom  is  se- 
cured in  its  plaqs,  the  second  arm  of  the  agitator  is  to 
be  fastened  to  the  axis,  and  the  other  false  bottom  is 
to  be  placed  and  made  fast  in  the  same  manner  as  the 
first. 

**  It  is  particularly  necessary  to  place  these  two  par- 
titions in  such  a  manner,  as  that  the  holes  of  comau- 
nication  may  not  be  in  the  same  vertical  line,  but  as 
far  as  possible  from  each  other ;  that  is  to  say,  diame- 
trically opposite.  This  disposition  is  necessary  in.  order 
that  the  gas  may  have  time  to  concentrate  in  one  part, 
before  it  escapes  to  the  other.  For  the  same  reason, 
it  is  proper  to  direct  the  lower  opening  of  the  leaden 
tube  to  that  extremity  of  the  diameter  which  is  oppo- 
site the  pipe  of  communication  from  the  first  to  the  se- 
cond bottom,  in  case  one  distilling  vessel  only  is  used. 
If  two  or  more  communicate  with  each  pneumatic  ap- 
paratus, the  openings  of  the  tubes  must  be  respectively 
disposed  at  equal  distances,  as  fiur  as  possible  from  each 
other,  and  firom  the  opening  in  the  &lse  bottom  next 
above  them. 

^  If  inst^  of  false  bottoms  the  preference  shoaM 
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^6j^teli1e  be  ^Iven  to  inverted  tabs  (cuvettts)^  tbe  follontrln^  me« 
iintancei.  thod  may  be  used  to  make  tbe  rims  or  bides,  and  to  &x 
tbem  immoveablj. 

**  The  rim  may  be  made  in  two  ways  j  either  by 
ghort  staves,  fixed  with  wooden  hoops  as  dsual,  Scarfed 
or  booked  together  at  their  tWo  extreihities,  or  else,  by 
simply  fixing  a  broad  wooden  rim,  like  that  of  a  sieve, 
roand  the  bottom*  of  this  inverted  vessel,  by  means  of 
small  wooden  pins  with  beads. 

'*  Both  the«e  methods  are  good.  Tbe  second  has 
tbe  advantage  of  taking  less  room  and  being  cheaper. 
If  this  ftiethod  be  osed,  the  point  of  the  pins  mtist  be 
made  a  little  thicker  than  the  sften,  in  order  that  tbey 
tn^f  he  less  disposed  to  draw  out  of  the  boles  bored  in 
the  bottom.  With  regard  tn  the  joining  of  the  two 
ends  of  this  kind  of  broad  hoop,  it  may  be  effected 
very  firiAly  by  sewing  them  together  with  a  flat  strip 
of  osrer,  as  is  done  in  tbe  better  sort  of  chip  boxes,  or 
it  niay  be  very  Well  nfianaged  by  means  of  two  pins 
with  beads,  which  mity  be  driven  tbrough  tbe  overlap- 
ping part,  and  secured  at  the  other  side  by  driving  a 
small  iredgA  into  the  tail  of  each  piiS.  trith  regard 
to  tbe  ehipty  spaces  or  openings  which  may  be  between 
tbe  xim  and  its  bottom,  they  must  be  stopped  with  gla- 
Aiers  putty  (rustic  du  vittier\  which  may  be  smooth- 
ed with  oil.  This  potty  ii  of  etcellent  service  wbei^ 
the  mnriatic  acid  is  used  without  potass  \  but  it  is  soon 
destroyed  if  potass  be  pot  into  the  ^eumatic  vessel. 
In  this  case  tbe  Intemki  part  of  the  places  of  junc- 
tion most  be  pitched  or  caulked,  iA  has  been  already 
shewn.  ' 

**  The  method  of  ihaking  these  inverted  vessels  witb 
•taves^  and  hoops,  has  the  advantage  of  being  close, 
and  not  renoiring  any  pardcular  caulking. 

138,  ^*  Lastly,  Instead  of  these  inverted  vessels,  the 
operation  may  be  performed  merely  by  flat  boards  with- 
out rims,  provided,  however,  that  the  upper  bbard  be 
some  inches  broader  on  every  side  than  the  lower,  iii 
order  that  the  bubbles  of  gas  may  be  forced  in  their 
ascent  to  strike  each  board  in  succession,  and  remain 
for  a'  short  time  in  contact  witb  it.  The  essential  cir- 
cumstance in  this  arrangement  wiTl  be  to  keep  tbe  up- 
per part  of  the  vessel  well  closed,  which  is  to  be  de- 
fended at  the  hole  which  admits  the  axis  of  the  agitator 
by  a  central  tube  to  retain  tbe  gas ;  and  tbe  partial 
escape  which  mi'ght  take  place  between  that  axis  and 
the  covering,  must  be  more  effectually  prevented  by  a 
cloth  soaked  id  alkaline  leys.  This  method,  besides  its 
convenience,  requires  less  care  in  fixing,  but  it  renders 
it  necessary  to  work  the  agitatbr  more  frequently,  in 
order  to  hasten  the  absorption  of  the  gas  in  the  water. 
I  have  determined  to  relate  all  the  methods  which  I 
have  successfully  practised,  in  order  that  those  who  may 
undertake  any  work  of  this  nature,  may  determine  for 
themselves,  not  only  with  regard  to  general  motives  of 
preference,  but  likewise  tbe  facility  with  which  their 
own  situation  or  circumstances  may  enable  tbem  to 
carry  the  same  into  execution* 

339.  '*  Tbe  next  object  is  to  fix  these  inverted  ves- 
.sels  in  tbe  pneumatic  apparatus.  This  is  a  very  simple 
operation,  and  consists  merely  in  fixing  pieces  of  wood 
or  brackets,  three  inches  in  length,  under  each  of  the 
two  bars  which  connect  tbe  pieces  of  the  bottoms  of 
the  inverted  vessels  together.  The  bracket  pieces  ate 
Cutened  to  the  side  of  the  vessel  with  oak  pogs^aod 


C  H  I  N  G.  687 

the  cross-bars  which  rest  upon  them  are  secured  by  pins  VegeuUe 
of  the  same  material  driven  above  them  and  on  each  Stbtuncet^ 
side,  in  sbch  a  manner  that  tbe  central  perforation  Is  in 
its  true  place,  and  the  whole  is  incapable  of  being  re- 
moved or  disturbed. 

**  In  this  operation,  as  I  have  already  recommended^ 
with  regard  to  the  false  bottoms,  it  is  advisable  to  place 
the  revolving  axis  in  its  proper  situation,  in  order  to 
ascertain  that  it  Is  not  likely  to  be  impeded  in  its  ac- 
tion. It  is  best,  in^eeJj  to  avoid  fixing  either  tbe  two 
inverted  vessels  rVlhe  two  false  bottoms,  if  these  be 
used,  until  the  clear  movemeill  of  tbe  agitator  has 
been  ascertained  ;  without  which  precaution,  there 
might  probably  be  occasion  to  displace  them,  ei- 
ther in  whole,  or  In  part,  to  remove  tbe  impedU 
ments  which  might  prevent  the  free  motion  of  the 
parts. 

"  From  the  description  I4iave  here  given,  it  may  be 
seen  that  my  pneumatic  vessels  have  only  two  false  bo'tp> 
toms  or  Inverted  vessels.  I  think  it  advisable  not  to 
nse  more,  because  I  have  remarked  that  three  of  these 
tessels  requiring  a  greater  depth,  the  distillation  became 
much  more  laborious,  particularly  when  I  made  use  of 
the  intermediate  apparatus. ,  i.  The  lutes  did  not  s6 
well  resist  the  pressure  of  the  Vapour.  2.^  It  was  nol 
disengaged  with  ^e  same  spieed.  and  consequently  tbe 
operation  was  more  tedious,  ti  Is  better,  therefore,, 
to  use  shallower  vessels,  and  Enlarge  their  dimensions  in 
the  diametral  direction,  as  I  have  constantly  found*.. 
The  proportions  which  have  appeared  to  me  to  be  ad^ 
vantageous  for  a  small  common  workshop,  are  if  foot, 
ib  height,  32  inches  in  diameter  below,  and  36  inches 
diameter  above,  all  inside  measure. 

'  240.  '*  With  regard  to  tbe  kind  of  wood  for  con- 
structing the  vessels,  it  has  appeared  to  me  to  be  almost 
a  mattier  of  indifference.  I  used  fir,  oak,  and  chesnut^ 
without  observing  tb^at  either  the  one  or  tbe  other  waJs 
j^rodoetive  of  any  inconvenience  to  the  quality  or  clear* 
ness  of  the  liquor,  unless  that^  lit  the  first  or  second* 
distillation,  the  degree  of  force  was  a  little  altered,  by 
soaking  into  tbe  wood.  That  kind  of  woo4  may, 
therefore,  be  used  which  can  tbe  most  readily  be  pro^ 
cured.  1  must,  however,  observe,  that  tbe  larse  casks 
in  which  oil  is  brought  from  Languedoc,  whicb  are 
mostly  made  of  chesnut-tree,  are  very  convenient  when 
cot  in  two  to  form  tbe  pneumatic  vessels.  They  baw 
even  an  advantage  over  tbe  oak  and  fir  casks,  because 
they  are  closer  In  the  joints,  better,  hooped  with  iron  v 
and  wooden  hoops,  and  impregnated  with  the  oil.  Id 
consequenee  of  which  they  are  not  subject  to  bedome 
dry,  how  long  soever  they  may  be  out  of  nse,  provided 
they  are  kept  in  a  close  place )  whereas  the  tubs  of  fir 
wood  require  to  be  almost  constantly  filled  with  water* 
Oak  does  not  contract  so  soon  as  fir. 

**  It  must  also  be  observed  that  tbe  white  deal  musl' 
not  be  used,  because  it  transmits  water  like  a  sponge* 
'  The  yellow  deal  Is  to  be  preferred,  because  it  undei^ 
goes  less  alteration  firom  the  fluid,  no  doubt  on  «•» 
count  of  the  resin  it  contains.  But  if  the  use  of  the 
white  deal,  or  any  other  spongy  wood  cannot  be  avoid- 
ed, it  will  be  proper  to  paint  the  vessel  within  and 
without  with  one  or  two  good  cdAtings  of  white  lekd*  . 
I  havfe  had  the  great  satisfkctioo  to  observe,  that  thlk 
treatmeirt  not  only  prevents  the  water'  fi'om  passk^ 
throngh,  but  likewise  that  tho  ojgrg^nated  mndiltib 
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Vegetable  aeid  does  npt  attack  this  coIoar,|  or,  if  it  does  attack  it, 
Sabtftancet.  a  long  course  oFtime'radst  be  required  for  tLat  pur- 
*"■""  pose.     Melted  pitch  or  tar  likewise  afford  a  good  de- 

fence for  such  wooden  materials  as  have  this  defect. 
A  ihixture  of  yellow  wax  and  resin  is'Iikewise  of  ex- 
<5ellent  service  as  a  coating  for  the  whole  internal  sur- 
face of  the  pneumatic  vessel,  including  the  inverted 
vessels  and  the  agitator. 

241.  "  Besides  the  false  bottoms,  or  inverted  vessels 
we  have  described,  each  apparatus  must  likewise  have 
its  cover  chamfered,  to  fit  the  circumference,  with 
apertures  to  admit  the  tubes  and  the  central  axis  y  to- 
gether with  two  others,  namely,  one  of  considerable 
size,  to  receive  a  funnel  through  which  water  is  poured 
as  occasion  requires,  and  the  other  smaller,  to  be  open- 
ed on  such  occasions,  in  order  that  the  air  may  escape. 
The  cover  being  nailed,  or  rather  fastened  with  woed- 
eo  pins,  in  its  place,  is  afterwards  secured  by  glueing 
slips  of  paper  over  the  line  where  it  is  applied  to  the 
Tessel. 

**  Instead  of  the  wooden  pneumatic  vessel,  it  might 
be  more  advantageous  to  use  similar  vessels  of  grit- 
stone (^r^Of  rolled  or  cast  lead,  or  cement  of  lo- 
riot  (k).  Manufacturers  must  form  an  estimate  of  the 
advantages  to  be  derived  from  the  expences  they  incur. 
If  leaden  vessels  be  used,  it  will  be  proper  to  defend 
the  soldered  places  with  one  or  more  coats  of  white 
lead,  or  putty,  or  resin,  or  pitch  mixed  with  bees- 
wax. I  have  tried  these  preservatives  against  the 
destruction  of  the  solder,  and  found  them  answer  very 
well. 

242.^*'  As  it  is  useful  to  possess  a  knowledge  of  the 
lieight  and  quantity  of  water  contained  in  the  tub, 
there  is  a  tube  of  glass  fixed  against  its  outer  side,  the 
lower  end  of  which  is  bended  and  enters  the  vessel  a- 
bout  five  or  six  inches  from  its  bottom.  This  part,  into 
which  the  tube  is  stuck  by  firm  pressure,  is  te  be  pre- 
viously defended  by  lute,  which  is  afterwards  trim- 
med and  laid  smooth  upon  the  sides  of  the  tube  and 
the  vessel. 

**  Lastly,  As  it  is  essentially  necessary  to  ascertain, 
from  time  to  time,  the  strength  of  the  liquor,  and  to 
draw  it  off  upon  occasion,  I  have  usually  availed  my- 
self of  a  brass  cock,  covered  with  several  coatings  of 
'wbite  lead  for  this  purpose.  By  means  of  this  cock, 
it  is  easy  to  draw  off  any  small  quantity  of  the  fluid  at 
pleasure.  It  has  likewise  the  advantage  of  readily  fil- 
ling the  narrow-mouthed  stone-ware  or  glass  vessels,  in 
which  the  liquor  may  be  kept  when  there  may  be  any 
to  spare,  or  in  case  it  is  thought  fit  to  preserve  a  quan- 
tity always  in  readiness. 

"  When  it  is  required  to  draW  off  the  acidulated 
ivater  with  speed  and  in  abundance,  it  is  convenient 
to  use  one  or  more  wooden  tubes  or  spigots,  which  may 
be  opened  separately,  or  all  at  once,  into  appropriate 
vessels.     But  it  is  most  convenient  that  they  should 
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have  stoppers  of  cork  only,  because  t^9e  f4|f  is«p4»  VcfctaUt 
though  coverect  with  tow,  are  very  apt  to  boxst  Ure  3«b«iaiiccfc 
wooden  tubes  by  their  swelling  ^  besides  which  th^ 
very  seldom  fit  with  accuracy,  unless  tuirned.. with  ex- 
traordinary care.  •         ,  .. 

243.  ^'  TVith  regard  to  the  intermediate  vessels  oien- 
tioned  in  the  Annales  de  Chimie^  in  case  the  Qperator-i# 
determined  to  use  them,  it  is  proper  to  avoid  uttng 
stoppeTs  of  cork  to  close  the  orifices,  and.  support  tlie 
tubes  at  the  same  time.  For  this  substance  beiog  very 
speedily  acted  upon  by  the  corrosive  gas,  exposes  the 
lutes  and  closures  to  frequent  derangement,  as  well  as 
the  tubes  which  pass  through  them.  At  the  begiDoing 
of  my  operations,  I  supplied  the  place  of  these  stop- 
pers as  follows,  when  toe  necks  were  of  a  larger  di&r 
meter  than  the  tubes.  I  made  stoppers  of  glass,  with 
Ranches  on  the  sides.  These  were  ground  with  emery 
upon  the  necks  themselves,  and  they  were  perforated 
quite  through  with  a  hole,  no  larger  than  was  proper 
to  admit  the  passage  of  a  glass  or  leaden  tube.  This 
tube  was  coated  with  lute  of  sufiScient  thickness,  that 
it  could  not  pass  through  the  hole  without  fonninff  a 
protuberant  piece,  which  I  pressed  and  smoothed  against 
the  tube  as  well  as  the  orifice.  Or  if  the  stoppers  of 
cork  should,  nevertheless,  firom  convenience  he  choset^ 
the  necks  ms&y  be  covered  with  lute,  and  the  stopp^ia 
forced  in.  £1  case  the  interval  be  small,  the  partfi 
may  be  heated  a  little,  .covered  with  virgin* wax,  and 
then  forced  into  the  neck,  and  the  small  vacuitiea 
which  may  remain  may  be  filled  op  with  the  same 
wax,  melted  and  poured  out  of  a  spoon.  Instead  of 
lute,  yellow  wax  may  also  be  used  to  fix  the  tub^ 
of  safety  \  and  the  same  operation  may  be  performed 
with  regard  to  the  glass  or  leaden  tube,  which  com- 
municates from  the  tube  to  the  intermediate  Tessel*; 
Stoppers  and  tubes  luted  in  this  manner,  are,  in  aome 
measure,  fixed  for  ever  \  for  when  the  wax  ia  once  Ys^sc- 
dened,  they  are  in  no  further  danger. 

244.  ^^  If  the  operator  be  so  situated,  that  he  cai^ 
order  the  intermediate  vessels  of  whatever  form  he 
chooses,  it  will  be  advisable  to  have  the  orifices  of  n» 
greater  diameter  than  just  to  suffer  the  tubes  to.pas^ 
through.  No  other  defence  will  then  be  necessary, 
than  that  they  should  be  covered  with  lute  at  the  time 
of  placing  them,  which  will  render  tliem- sufficiently 
firm.  The  rim,  or  border  of  these  orifices,  ought  like* 
wise  to  be  large  enough  to  support  the  mass  of  liit» 


which  it  is  proper  to  apply  round  the  tube  *•"  «  jfiM- 

245.  Having  adjusted  the  several  parts  of  the  ap-Mn*0  Ik 
paratus,  we  proceed  to  prepare  for  the  distillation,  by^^^'*'''^ 
filling  the  pneumatic  tub  with  water,  or  such  fluid  as.  U 
is  intended  should  be  impregnated  with  the  gas,  and 
introducing  the  materials  into  the  distilling  vessels. 

The  cover  of~  the  tub  is  first  to  be  properly  secured 

by  pegs  and  slips  of  paper,  pasted  over  the  joinings. 

he  tub  is  then  (if  not  done  before)  to  be  filled  to 

within 


\ 


(k)  The  author  does  not  appear  to  speak  from  experience  in  this  place.  It  is  not  probable  that  any  omna- 
facturer  would  be  tempted  to  incur  the  expence  of  stone  vessels  \  but  it  is  nevertheless  propef  to  remark,  tbai 
every  stone  which  could  with  facility  be  wrought,  contains  lime  or  clay,  or  both  \  the  former  of  which  would 
no  doubt  be  speedily  corroded  by  the  liquor,  on  which  it  would  also  have  a  pernicious  effect.  It  is  not  likely 
that  clay  would  be  more  durable.  So  that  on  the  whole  there  is  no  temptation  to  use^  and  many^rensons  to  r<^eet» 
the  earths* 
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pt^VH  wilbin  u  indrftid  «  bulf  of  the  top,  wit^  soft  w»ter. 
,C«re  nuMi  be  Ukcn  to  leave  opea  the  orifice^  by  wbicb 
the  air  maj  be  allowed  to  escape  on  poariog  in  the  wa* 
ler,  as,  were  this  closot  the  water  would  insinuate  itself 
mider  the  paper,  and  destroy  the  luting. 

The  distilling  vessels  are  now  to  be  placed  in  the  cap» 
soles,  or  the  vessels  of  water,  and  firmly  secured*  Do 
Charmes  directs  the  mixture  of  manganese  and  rauriat 
of  soda  to  be  introduced  at  this  time  ;,  but  perhaps  it 
would  be  better  to  have  this  ready  done  before  fixing 
the  vessels,  and  then  nothing  remains,  but  to  add* the 
■olphuric  acid,  which  is  best  done  by  means  of  the 
crooked  funnel*  This  being  done,  the  stoppers  are  to 
be  well  secured,  and  the  various  jointures  closed  up 
with  lute,  where  this  has  not  been  done  before. 

346.  All  these  steps  (except  the  addition  of  the  acid) 
should  be  executed  the  evening  before  tbe  distillation  } 
and  the  next  morning,  tbe  acid  just  distilled  may  be 
added,  if  tbe  leaden  alembics  are  used,  but  if  glass  re- 
torts or  bottles  be  employed,  it  is  safer  to  allow  the  acid 
to  cool  before  it  is  poured  in* 

**  it  tbe  acid  has  been  poured  in  warm,  and  the  mu- 
riat  is  very  dry,  and  well  mixed,  the  sulphuric  acid 
not  more  diluted  than  has  been  prescribed,  and  the 
manganese  of  a  good  quality,  bubbles  of  air  will  be 
heard  to  pass  into  tbe  wooden  vessel,  through  the  lead- 
en tub<*,  at  tbe  end  of  two  or  three  minutes.  If  the 
above  requisites  be  wanting,  the  escape  will  not  take 

5 lace  till  somewhat  more  than  a  quarter  of  an  hour* 
n  either  case  it  is  necessary,  a  few  instants  after  the 
pouring  of  the  acid,  to  place  a  chafing  dish  with  light- 
ed charcoal  beneath  the  vessel  which  holds  the  retort* 

247.  **  About  half  an  hour  after  the  pouring  of  the 
acid,  a  considerable  efiervesceuce  takes  place,  which 
sometimes  swells  the  materials  as  high  as  the  neck  of 
the  retort,  if  this  laU  he  too  small  for  its  charge*  The 
bubbles  of  the  froth  are  large,  arid  covered  with  a  kind 
of  pellicle,  formed  by  a  portion  of  the  mixture  carried 
up  during  the  agitation.  This  intumescence  lasts  about 
two  lioiiriv,  during  which  time  the  bubbles  of  oxygenat- 
ed muriatic  acid  gas  are  most  abundantly  disenfraged 
in  tbe  water*  They  even  succeed  with  such  rapidity, 
that  the  intervals  are  not  distinguishable,  and  an  in- 
cessant noise  is  heard  in  the  pneumatic  vessel,  which 
very  often  lasts  three  or  four  hours,  according  to  the 
management  of  the  fire,  and  the  goodness  and  accurate 
mixture  of  the  materials*  The  agitation  produced  by 
this  rapid  escape  is  commonly  such,  that  it  is  scarcely 
neoesRary  to  move  the  agitator. 

**  The  fire  is  not  to  be  renewed  till  the  expiration  of 
two  hours,  even  thoui^h  it  may  have  gone  out  in  the 
mean  time.  After  this,  it  is  not  to  be  renewed  till  the 
end  of  an  hour  and  a  half,  and  after  that  period,  at  the 
end  of  an  hour,  and  so  forth,  without  any  perceptible 
increase  of  its  intensity.  It  will  be  sufficient  after  these 
periods  to  keep  up  the  fire,  excepting  that  during  the 
last  two  hours  the  fire  must  be  maintained  without  suf- 
fering the  charcoal  to  be  almost  burned  away,  as  in  the 
former  cases,  before  it  is  renewed.  The  chafing  dish 
must  be  raised  upon  bricks,  to  bring  it  nearer  the  re* 
tort,  during  the  last  hour.  I  must  observe,  with  re* 
gard  to  this  chafing  dish,  that  the  grate  must  not  be 
too  open,  lest  the  charcoal  should  be  too  rapidly  con- 
fumed.  After  the  intumescence  of  the  mixture  has 
ceased,  the  rapid  escape  of  bobbles  does  not  diminish 
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for  a  long  time,  in  conseqnenee  of  an  efervescence  Vegetable 
which  constantly  proceeds.  It  is  tme  that  this  conti^Sabuance^ 
Dually  diminishes,  and  towards  the  end  of  the  distil  la* 
tion  the  bubbles,  which  pass  into  the  tube  appear  only  at 
intervals,  notwithstanding  the  matter  in  the  retort  may, 
by  the  gradual  augmentation  of  the  heat,  be  brought 
into  the  state  of  ebullition.  Tbe  heat  is  such,  that 
eight  or  nine  hours  after  the  commencement  of  the 
operation,  the  hand  can  scarcely  be  endured  near  the 
aperture,  or  the  neck  of  the  retort,  or  other  distilla* 
tory  vessel,  though  between  the  fourth  and  sixth  hours 
the  same  parts  are  scarcely  warm.  The  distillation  of 
one  or  more  retorts  or  bodies  into  a  single  vessel,  ac- 
cording to  Jthe  doses  before  mentioned,  takes  nsually 
eleven  or  twelve  hours,  and  even  less }  the  time  for 
stopping  the  distillation  is  known  from  the  escape  of  the 
hobbles  being  very  slow,  and  the  noise  less  perceptible. 
This  slight  noise  is  even  a  mark  to  form  a  judgment  of 
the  concentration  of  the  gas,  and  the  degree  of  satura- 
tion of  the  water.^  In  xiider  to  hear  the  bubbles,  it  b 
often  necessary  to  apply  the  ear  against  the  tub.  More- 
over, the  adopter  of  the  retort  begins  to  be  heated,  and 
the  lute  upon  its  neck  becomes  a  little  softened.  Ano- 
ther indication  that  the  process  is  near  its  termination, 
is  had  from  the  long  vibrations  of  the  water  in  the  in- 
dicatory tube,  placed  on  the  outside  of  the  tub,  and 
likewise  in  the  tube  of  safety,  when  an  intermediate 
vessel  is  used. 

248.  **  If  a  proper  regard  he  not  paid  to  the  signs 
here  enumerated,  and  the  distillation  be  not  stopped, 
there  will  not  only  be  a  loss  of  time  and  fuel,  and  a 
distillation  of  mere  water }  but  the  steam,  when  an  in* 
termediate  vessel  is  used,  will  drive  the  water  through 
the  tube  of  safety,  and  itself  immediately  follow,  if  not 
instantly  remedied  by  diminishing  or  removing  the  fire, 
and  cooling  the  neck  of  the  retort  and  iti  adopter  with 
a  wet  cloth,  or,  which  is  better,  by  drawing  the  stop^ 
per  of  the  retort  for  an  instant* 

**  As  soon  as  the  distillation  is  stopped,  the  impreg* 
nated  fluid  of  the  pneumatic  vessel  is  to  be  drawn  off 
into  tubs  or  other  vessels,  proper  to  receive  the  goods 
which  are  previously  disposed  therein*  If  it  be  not 
convenient  to  use  it  immediately,  the  liquor  may  be  left 
in  the  tub  without  fear  of  any  perceptible  diminution 
of  its  virtue,  provided  the  cover  and  its  joinings  be  well 
closed  with  lute  and  stripes  of  paper  pasted  on,  and 
likewise  that  the  space  between  the  axis  of  the  agita* 
tor  and  the  cover  be  similarly  secured.  It  may  like- 
wise be  drawn  off  in  stoneware  bottles  well  closed  with 
corks,  covered  with  lute  at  the  place  of  their  contact* 
In  this  manner  the  liquid  may  be  preserved  till  wanted. 
I  have  kept  it  for  several  months  without  its  goodness 
having  been  impaired. 

249.  **  I  must  observe  in  this  place,  that  if  it  be 
wished  that  the  liquor  at  the  upper  part  of  the  vessel 
should  be  equal  in  strength  to  that  of  the  lower,  with* 
out  regarding  the  distillation  (which  may  be  uselessly 
prolonged  for  upwards  of  twenty- four  hours,  by  an 
effect  of  the  concentration  of  the  gas  in  the  bottom  of 
the  vessel,  and  the  resistance  it  then  opposes  to  its  in- 
troduction, which  singularly  contributes  to  increase 
the  heat  of  the  retort) ;  I  have  found  no  better  me- 
thod than  that  of  drawing  off  the  liquor,  either  into 
earthen  pitchers  or  vessels  filled  with  merchandise 
ready  for  immersion*     I  have  done  this  after  a  limited 
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Vegetable  timet  and  repeated  |»nM>ft  of  tbe^  good  ^aklitf  of  the 
Subsuncef .  fiuid.  At  the  l^nd  of  eight  hoon  di«tUlfttion,  I  dtetv  off 
one  fourth  of  the  contents  of  the  vessel ;  m  second  fourth- 
tiro  flours  afterwards  ^  a  tbird  fourth  after  ten  hoots  and' 
a  half,  or  eleven  hours  ^  and  the  rest  after  twelve  hoors 
distillation,  which  formed  the  comclnsioo. 

**  Wlien  the  liquor  is  entirely  drawn  off  froth  the 
vessel,  it  must  again  be  immediately  filled  with  water, 
Or  at  least  to  the  height  of  five  or  six  inched  above  the 
return  of  the  leaden  tube,  otherwite  the  gas,  which 
continues  to  escape  from  the  distilling  vessel,  and  then 
afibrdii  no  resistance,  might  attack  the  pneumatic  vessel 
itselt. 

250.  "  The  fire  most  be  taken  from  beneath  the  re- 
tort as  soon  as  the  distillation  is  finished,  not  onlv  to 
prevent  the  effect  uf  the  gaseous  vapours,  which  stiil 
continue  slowly  to  escape,  from  acting  on  the  sides  of 
the  tub,  but  likewise  to  dispose  the  retorts  or  bodies  to 
receive  a  quantity  of  warm  water,  which  is  to  be 
poured  in  up  to  the  neck.  There  is  no  reason  to  fear 
an  excess  of  quantity,  and  the  hotter  the  vessels  are,  the 
better.  It  is  essential,  however,  that  it  be  not  poured 
in  cold,  for  fear  of  breaking  the  glass.  The  adopter 
is  then  to  be  unluted  from  the  neck  of  the  leaden  tube, 
if  the  operator  chooses  ^  and  in  order  that  no  vapour 
may  escape  into  the  workshop,  a  bit  of  Iqte  or  a  cork 
may  be  applied  to  the  beak  of  the  adopter.  The  sand 
bath  easily  permits  the  retort  to  be  raised  and  returned 
again  to  its  place,  as  well  as  the'^application  of  the  lute 
or  stopper  to  the  neck  of  the  adopter,  this  last  being 
raised  with  one  hand  white  the  cork  is  put  in  with  the 
other. 

**  Nevertheless,  as  the  lutes  which  connect  the  adopter 
with  the  retort  are  somewhat  softened  towards  the  end 
of  the  operation,  it  would  be  more  prudent  to  leave 
every  thing  in  its  place,  for  fear  of  deranging  those 
lutes.  This  danger  is  greater  when  the  adopter  is  of 
lead,  because  the  great'  length  of  this  additional  piece 
tends  to  force  the  luting  stiil  more  on  that  account. 
If  it  be  required  to  proceed  immediately  to  a  new  dis- 
tillation, the  retort  or  bottle  with  its  capsule  or  pan 
must  be  immediately  taken  from  the  furnace,  and  ano- 
ther substituted  in  its  place  ready  prepared  during  the 
former  distillation.  This  necessarily  requires  a  double 
Set  of  veseis. 

251.  *^  When  the  distilling  vessel  is  cold,  or  nearly 
so,  the  whole  of  it^  contents  must  be  shaken,  by  hold- 
ing this  vessel  by  the  neck  with  one  hand,  and  apply- 
ing the  other  to  its  bottom.  'The  stopper  must  then 
be  taken  out,  and  the  vessel  speedily  inverted,  shaking 
the  residue  to  facilitate  its  escape.  In  this  last  situa- 
tflon  the  retort  is  to  be  held  by  the  neck  with  one  hand, 
and  its  side  gently  resting  against  the  other.  The  ves- 
sels into  which  the  water  and  residual  matter  of  the 
.retorts  are  poured,  should  rather  be  of  stoneware,  pot- 
tery, or  lead,  than  of  wood,  unless  these  last  be  oil  ves- 
sel^ which  are  less  subject  to  dry  in  the  part  above  the 
fluid.  If  this  circumstance  be  not  attended  to,  there 
will  be  danger  of  losing  gi%at  part  of  the  contents. 

"  It  is  most  convenient  to  disengage  the  retorts  or 
bodies  while  they  are  still  warm,  which  continues  to 
be  the  case  the  next  morning  after  distillation,  in  con- 
sequence of  the  heat  of  the  sand  bath.  If  they  be  left 
to  eoolientirely,  the  sulphate  of  soda  will  cryBtailize, 
and  it  will  be  necessary  to  dissolve  in  hot  water  such 
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killer  portions  ts  mtAtM  ^paii  lliirough  the  oeeli.  Bot 
this  inconvenience  is  ffot  likely  to  happen,  unless  the 
qnamtity  of  water  last  added  be  t»o  small,  and  the  re- 
sidues have  been  left  iloditfturbed  for  several  days.  The 
same  observation  is  Appli4»lble  to  that  kind  of  incrust»» 
tion  Whitb  h  formed  by  the  muriat,  if  not  properly 
pulverized,  dried,  or  mixed  }  this  cannot  be  separated 
from  the  bottom  of  the  retcnrt,  but  by  means  of  bot  w»» 
ter  poured  at  different  snocessive  times.  It  is  likewise 
essential  to  leave' no  crust  or  deposition  of  muriat,  or 
other  natter,  in  the  vessels  which  are  emptied,  dnlesa 
the  same  be  moveable,  in  which  case  the  risk  is  lesa. 
Btit  if  the  urgency  of  business  should  then  require  that 
the  same  vessels  be  used  without  entirely  clearing  then, 
it  will  be  necessary  to  range  Ibis  residual  matter  on  one 
side,  where  it  will  be  less  exposed  to  the  beat,  and  will 
afford  a  greater  degree  of  facility  for  the  nitric  acid  to 
act  upon  it. 

**  In  order  that  the  vapour  which  exhales  from  the 
distilling  vessels  may  not  prove  inconvenient,  it  is  ne- 
cessary to  pour  in  a  small  quantity  of  alkaline  lixivium 
in  the  first  place,  which  instantly  destroys  the  smell. 
This  may  be  done  immediately  after  the  end  of  the 
distillation,  and  the  weak  alkaline  solution  may  supply 
the  place  of  the  water  u&cd  for  diluting  the  residues. 
At  the  instant  of  pouring  this  lixivial  water,  a  strong 
effervescence  takes  place  ;  for  which  reason  it  is  proper 
to  pour  it  in  by  several  successive  portions,  waiting  a 
Htfle  between  each  time  *." 

252.  The  oxygenated  liquor  prepared  in  this  way  is 
very  effectual  in  bleaching  the  stuffs  which  are  im- 
mersed in  it  ^  but  at  the  same  time  possesses  an  odour 
so  suffocating  as  to  render  its  use  unpleasant  and  even 
injurious  to  the  workmen  employed  in  the  process, 
should  any  of  it  escape.  '*  I  have  witnessed,  (says 
O^Reilly)  in  an  extensive  manufactory  near  Paris,  the 
cruel  suffering  experienced  by  the  wretched  workmen, 
from  these  suffocating  vapours ;  I  have  seen  them  rol« 
ling  on  the  ground  in  the  excess  of  agony.  Frequent- 
ly even  severe  disorders  are  the  consequence  of  the  first 
effects  produced  by  the  oxygenated  liquor  f."  De  .  /y a^t, 
Gharmes  gives  a  long  account  of  the  sufferings  which  ^^ 
he  underwent  in  his  course  of  experiments  with  this 
acid.  It  produces  symptoms  completely  resembling 
those  of  a  violent  cold,  but  which  go  off  in  a  day  or  two 
after  having  desisted  from  the  use  of  the  liquor. 

This  inconvenience  may  be  avoided  in  two  ways  : 

1.  By  rendering  the  vessels  for  immersion  so  tight  as 
to  prevent  the  possibility  of  the  escape  of  the  gas. 

2.  By  dissolving  in  the  water  some  substance  which 
has  the  property  of  so  far  neutralixing  the  acid  as  to 
correct  its  odour,  without  destroying  its  bleaching  qua- 
lity  to  any  considerable  degree. 

253.  Mr  Ropp  of  Manchester  contrived  a  tub  for 
immersion,  which  is  admirably  adapted  to  answer  the 
first  purpose.  Its  construction  is  simple, .  and  not  ex- 
pensive. 

**  It  would  therefore,  be  desirable  to  have  an  apparatus 
for  the  use  of  the  pure  oxygenated  muriatic  acid  simply 
dissolved  in  water,  which  is  at  once  the  cheapest  and 
best  vehicle  for  it.  This  apparatus  must  be  simple  in 
its  construction,  and  obtainable  at  a  moderate  expence; 
it  must  confine  the  liquor  in  such  a  manner  as  to  pre- 
vent the  escape  of  the  oxygenated  muriatic  acid  gas, 
which  is  not  only  a  loss  of  power,  but  also  ^n  iuconve- 
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^(•ublt  0141)00  iirdio  wnrbneo  and  JaiyiPftoii  U»  tlwir  health  $ 
t»staiicct.«nil  it  mast,  at  the  tame  time,  be  so  contrived,  that  every 
^  •"-  part  of  <the  etuff  lehiebt  19  <{o»$aei)Jnit«  shall  certaialy  and 
neoessarily  be  exposed  to  the.a«tioa  of  the  Hq^ier  in  re* 
gular  successioiw  Haviagjnvent^d  an  apparal^s  capable 
of  ffdfillkg  all  these  condidoas,  I  iiave  the  pleasure  of 
submitting  a  description  of  it  to  the  society,  l^y  means 
of  the  annexed  drawing* 
ite  XCL     •«  Yi^  4*  is  a  section  of  the  appacatus^  It  consists  of 
an  oblong  deal  cistern,  ABCD,  made  water-tight.     A 
citi»  ££,  of  ash  ov  beetb  wood,  is  firmly  fixed  to  the 
middle  of  the  bottom  CD,  being  mortised  into  the  ends 
of  the  cistern.     This  rib  is  provided  with  holep^  at  FF, 
in  which  two  peKpeodicular  axes  are  to  turn.     The  lid, 
AB,  has  a  rim,  GG,  which  siaks  and  fits  into  the  ci* 
atem.     Two  tubes,  HH,  are  fixed  into  the  lid,  their 
centres  being  perpendicularly  over  the  eeaties  of  the 
sockets,  FF,  when  the  lid  is  open  the  cistern.     At  I,  is 
a  tube  by  which  the  liquor  is  introduced  into  the  appa- 
ratus. '  As  it  is  necessary  that  the  space  within  the  rim, 
GG,  be  air-tight,  its  joiats  to  the  lid,  and  the  joints  of 
,    the  tnbes,  must  be  very  close;  and^  if  necessary,  secured 
leilh  pitch.     Two  perpendicular  axes,  KL,  made  of  aah 
or  beech  wood,  ws  through  the  tnbes^  HH,  and  rest 
in  the  sockets,  FF.     A  piece  of  strong  cauvas,  M,  is 
aewed  very  tight  xoood  the  axis^K,  one  end  of  it  pro- 
jecting from  the  axis.      The   other  axis  is  provided 
with  a  similar  piece  of  canvas.     N,  pieces  of  cloth 
rolled  upon  the  axis  L.     Two  plain  pulleys,  00,  are 
fixed  to  the  axes,  in  order  to  prevent  the  cloth  from- 
alipping  down*     The  shafts  are  turned  by  a  moveable 
bandJe,  P.     Q,  a  moveable  pulley,  round  which  passes 
the  cord,  R.     This  cord,  which  is  fastened  on  the  oppo* 
aite  side  of  the  lid  (see  fig.  iv.)',  and  passes  over  the  small 
pulley  8,   produces   friction  by  means  of  the  weight 
T.     By  the  spigot  and  faosset  V,  the  liquor  is  le(  off, 
when  exhausted. 

*'  Fig.  iv.  A  plan  of  the  apparatus,  with  the  lid  ta- 
ken off. 

"  The  dimeasions  of  this  apparatus  are  calculated 
fbr  the  purpose  of  bleaching  twelve  or  fifteen  pieces 
of  $  calicoes,  or  any  other  stufis  of  equal  breadth  and 
substance.  When  the  goods  are  ready  for  bleach* 
ing,  the  axis,  L,  is  placed  on  a  frame  in  the  horizontal 
position^  and  one  of  the  pieces,  N,  being  fastened  to 
the  canvas,  M,  by  means  of  wooden  skewers,  in  the 
manner  represented  in  fig.  4.  it  is  rolled  upon  the  axis 
by  .taming  it  with  the  handle,  P.  This  operation  mnst 
be  performed  by  two  persons  \  the  one  turning  the  axis 
and  the  other  directing  the  piece,  which  must  be  rol- 
led on  very  tight  and  very  even.  When  the  first 
piece  is  on  the  axis,  the  next  piece  is  fastened  to  the 
end  of  it  by  skewers,  and  woaad  oa  in  the  same  man* 
Ber  as  the  first.  Tlie  same  method  is  pursued  till  all 
the  pieces  are  wound  upon  the  axi^.  The  end  of  the 
last  piece  is  then  fastened  to  the  canvas  pf  the  axis  K« 
Both  axes  are  afterwards  placed  into  the  cistern,  with 
their  ends  in  the  sockets  FF,  and  the  lid  is  put  on  the 
cistern  by  passing  the  axes  through  the  tubes  HH. 
The  handle  P  is  put  npoa  the  empty  axis,  and  the  pul- 
ley Q  npon  the  axis  on  which  the  cloUi  is  xolled,  and 
file  cord  B,  with  the  wei^t  T»  ia  put  ronnd  it  and 
oaei  the  pulley  6*  The  use  of  the  friction,  pooduced 
by  thi^tWeigbty.  lati^  aaake  the  cloth  wind  tight  upoa 
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the  other  axiiL     BnJt  as  th«  eflect  of  the  we^ht  will  in-  Tcgeuble 
crease  as  one  cylinder  increases  and  the  other  lessens,  I  Substances, 
recommend  that  three  or  four  weights  be  suspended  on  '       ^<^      » 
the  cord,  which  may  be  taken  ofi* gradually,  as  the  per- 
son who  works  the  machine  may  find  it  convenient.   As 
the  weights  hang  in  open  hooks,  which  are  fastened  to 
the  cord,  it  will  be  little  or  no  trouble  to  put  them  on 
and  to  rempve  them* 

**  Things  being  thus  disposed,  the  bleaching  liquor  ia 
to  be  transferred  from  the  vessels  in  which  it  has  been 
prepared  into  the  apparatus,  by  a  moveable  tube  passing 
through  the  tube  I,  and  descending  to  the  bottom  of 
the  cistern.     This  tube  being  connected  with  the  ves- 
sels, by  means'  of  leaden  or  wood  pipes  provided  with 
cocks,  "hardly  any  vapours  will  escape  in  the  transfer. 
When  the  apparatus    is  filled  up  to  the  line  a,    tlie 
moveable   tube  is  to  be  withdrawn,  and   the  tube  I 
closed.     As  the  liquor  rises  above  the  edge  of  the  rim 
G,  and  above  the  tubes  HH,  it  is  evident  that  no  eva-* 
poration  can  take  plac^it  except  where  toe  rim  does 
not  apply  closely  to  the  sides  of  the  box  :  which  will, 
however,  form  a  very  trifling  surfince,  if  the  carpenter^s 
work    be  decently  done.      The    cloth  is  now    to  be. 
wound  from  tb^  axia  L  upon  the  axis  K«  by  turning 
this  'y  and  wlien  this  is  accomplished,  the  handle  P  and 
pulley  Q  are  to  he, changed,  and  the  cloth  is  to  be 
wound  back  upon  the  axis  L.     This  operation  is,  of 
course,  to  be  repeated  as  often  as  necessary.     It   is 
plain,  that,  by  this  process  of  winding  the  cloth   from 
one  axis  upoa  the  other,  every  part  of  it  is  exposed, 
in  the  most  complete  manner,,  to  the  action  of  the  li- 
qoor  in  which  it  is,  immersed.     It  will  be  tiecessary 
to  turn,  at  first,  very  briskly,  not  only  because  the  li- 
quor is  then  the  strongest,  but  also  because  it  requires 
a  number  of  revolutions,   when   the  axis  is  bare,  to 
move  a  certain  length  of  cloth  in  a  given  time,  though 
this  may  be  performed  by  a  single  revolution  when  the 
axis  is  filled.     Experience  must  teach  bow  long  the. 
goods  are  to  be  worked  j  nor  can  any  rule  be  given  re- 
specting the  quantity  and  strength  of  the  liquor,  in  or- 
der to  bleikch  a  certain  number  of  pieces.     An  intelli*. 
gent  workman  will  soon  attain  a  sufficient  knowledge 
of  these  points.    It  is  hardly  necessary  to  observe,  that, 
if  the  liquor  should  retain  any  strength  after  a  set  of 
pieces  are  bleached  with  it,  it  may  again  be  employed 
for  another  set. 

.  '*  With  a  few  alterations,  this  apparatus  might  be 
made  applicable  to  the  bleaching  of  yarn.  If,  for  in- 
stance, the  pulley  O  were  removed  from  the  end  of  the 
axis  K,  and  fixed  immediately  under  the  tube  H  }  if  it 
were  perforated  in  all  directions,  and  tapes  0/  strings, 
passed  through  the  holes,  skains  of  yarn  might  be  tied  to 
these  tapes  underneath  the  pulley,  so  as  to  hang  iovn\ 
towards  the  bottom  of  the  box.  I'be  apparatus  being 
afterwards  filled  with  bleaching  liquor  and  the  axis  turn- 
ed, the  motion  would  <Sause  every  thread  to  be  acted  upon 
by  the  liquor.  Several  axes  might  thus  be  turned  in 
the  same  box,  and  being  connected  with  each  other  by 
pulleys,  they  might  all  be  worked  by  one  person  at  the 
same  time  j  and  as  all  would  turn  the  same  wav  and 
with  the  sapne  speed,  the  skains  could  not  possibly  en- 
tangle each  other  t.'*  f  AfoadkeA 
254.  As  far  as  respects  the  confii^en^ent  of  the  gas,  jn^m,  ^ 
this  apparatus  of  Mr  Bopp  is  axtrenely  well  contri-  v.  p.  i. 
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Vcgftobl«  T«dy  Imt  in  bis  roetbod  of  roHtng  ap  the  stufi^  there  is 
8iibfUiMei.an  IncoDvenience  which  M.  O^Reillv  has  .corrected. 
The  inconTenieoce  arises  from  the  axis  being  i!eitical, 
as  when  several  pieces  are  rolled  upon  the  same  axis| 
some  parts  of  them  are  liable  to  swaj  down,  and  thus 
render  the  action  of  the  bleaching  liquor  unequal.  He 
proposes  to  remedj  tliis  inconvenience  by  making  the 
)|xis  horixoQtaly  and  to  make  the  passage  of  the  stuff 
through  the  liquor  more  complete,  he  places  a  roller  at 
each  end  of  the  vessel,  above  and  below,  and  three  others 
in  the  middle,  as  will  be  explained  when  we  describe 
Ibe  apparatus. 

.  255*  Soon  after  the  appearance  of  BerthoUet^s  paper 
;|n  the  AfmaieM  de  Chimie^  it  was  proposed  to  employ  the 
f3fygenated  muriatic  acid,  in  the  state  of  gas  applied 
jqumediately  to  the  cloths  previously  moistened,  and  we 
believe  that  it  has  been^so  employed  by  some  bleachers. 
yUe  are,  however,  disposed  to  consider  the  method  as 
;bighly  injurious  to  cloth  so  bleached,,  although  the  dan- 
,ger  to  the  workmen  might  be  avoided,  by  the  use  of  the 
immersing  vessel  above  described. 
.  ,  256.  In  employing  the  simple  oxygenated  liquor,  it 
is  of  consequence  to  possess  some  criterion,^  which  we 
a^y  ascertain  its  comparative  strength.  Ine  method 
fopitrived  by  M.  Descroizilles  has  been  described  in  pa- 
^ritgrapb  409.  Mr  Rupp  has  improved  on  this,  by  em- 
ploying the  aeetite  of  indigo,  prepared  by  pouring  acetite 
of  lead  (sugar  of  lead)  into  a  solution  of  indigo  in  sul* 
phurio  acid,  as  long  as  any  precipitate  appeared. 

157.  The  second  means  of  avoiding  the  unpleasant 

.effects  of  the  suffocating  -gas,  we  have  said,  consist  in 

4tssolving  in  the  water  through  which  the  gas  is  passed, 

•fome  substance  which  is  capable  of  mixing  with,  and  cor* 

rectbg  it.       ;  . 

Two  substances  may  be  employed  with  this  view, 
potash  and  lime. 

258.  When  potash  is  employed,  a  quarter  of  a  pound 
of  tbe  common  potash,  purified  as  directed  in  165:  b  to 
be  used  for  every  pound  of  muriat  of  soda  introduced 
into  the  distilling  apparatus.  This  is  to  be  dissolved  in 
.the  water  with  which  the  pneumatic  tub  is  6lled.  It 
IS  most  convenient  to  dissolve  the  potash  in  a  small  quan* 
fity  of  water,  and  add  the  solution  to  the  water  in  the 
|ub  ;  but  care  must  be  taken  to  stir  them  well  together 
'  with  the  agitator,  that  the  potash  may  be  equally  com* 
,biped  urith  the  water. 

.    But,  slthough  this  weak  solution  of  potash  certainly 

jenders  the  bleaching  process  much  less  inconvenient  to 

.the  workmen  employed,  it  Ts  yet  much  more  expensive 

than  the  simple  oxygenated  liquor,  and  more  of  it  is 

necessary  to  perform  the  same  work  than  is  required  of 

this  latter.    Mr  Rupp  has  completely  proved  this  by 

a  set  of  ingenious  experiments  which  he  made,  com- 

fMuring  ti)e  quantity  of  colouring  matter  in  the  aeetite 

of  indigo,  and  in  an  infusion  of  cochineal,  destroyed 

,  bf  tjhe  same  quantity  of  the  two  liquors.    His  experi* 


ments  are  highly  interesting,  and  are  tboi  rehited  by  Tcc«tailt 
himself.  r 

**  Eacperiment  L— To  half  an  ounce  of  oxygenated 
muriatic  acid,  I  added  a  solution  of  indigo  in  acetous 
acid  (l),  drop  by  drop,  till  the  oxygenated  acid  ceased 
to  destroy  any  more  colour.  It  destroyed  the  colour  of 
160  ffnuns  of  the  aeetite  of  indigo. 

^*tlxperime»t  IL^A  repetition  of  £icperiment  I. 
IThe  colour  of  165  grains  of  aeetite  of  indigo  was  de- 
stroyed in  this  experiment. 

**  EMperiment  III.— A  repetition  of  Experiments  I. 
and  U^  The  colour  of  160  grains  of  tb6  acetite  was 
destr^ed. 

**  Ea^erimtnt  IV.«— To  half  an  ounce  of  the  oxyge- 
nated muriatic  acid,  were  added  eight  drops  of  pure 
potash  in  a  liquid  state.  This  quantity  of  alkali  wma 
about  sufficient  to  deprive  the  acid  of  its  noxious  odour. 
This  mixture  destroyed  the  colour  of  15D  grains  of  the 
acetite  of  indigo. 

««  Eaperiment  V.— A  repetition  of  Experiment  IV. 


The  colour  of  145  grains  of  the  acetite  was  destroyed. 
^  Experiment  Vl.«-i»To  half  an  ouooe  of  the  oxyge- 


» . 


nated  muriatic  acid,  ten  drops  of  the  same  alkali 
added.    It  destroyed  the  colour  of  125  grains  of  tb» 
acetite  of  indigo. 

^  Esfperimeni  VII^^A  mixture  of  half  an  oonee  of 
the  oxygenated  acid,  and  15  drops  of  the  alkali,  de- 
stroyed the  colour  of  1 20  grains  of  the  aeetite  of  in- 
digo. 

**  Though  I  had  taken  the  precaution  of  avoiding  the 
sulphuric  acid,  for  the  reason  stated  in  the  foregoing 
note,  I  was  not  quite  satisfied  with  these  experiments, 
on  account  of  errors  which  might  have  taken  place 
through  a  double  affinity.  I  therefore  made  the  follow- 
iuff  experiment,  in  which  I  employed  a  decoction  of  00- 
ohineal  in  water,  instead  of  the  acetite  of  indigo. 

**  Experiment  VIU^^-To  half  an  ounce  of  the  oxvge* 
nated  muriatic  acid,  a  decoction  of  cochineal  was  ad^ 
till  the  acid  ceased  to  act  on  its  colour.  It  destroyed 
the  colour  of  390  grains  of  the  decoction. 

**  Experiment  Ix.»-A  repetition  of  Experiment  VIIL 
The  colour  of  385  grains  of  the  decoction  was  destroyed 
in  this  experiment. 

**  Experwumt  X.— To  half  an  ounce  of  the  acid,  six 
drops  of  the  liquid  alkali  were  added.  '  This  mixture 
destroyed  the  colour  of  315  grains  of  the  decoc- 
tion. 

**  Experiment  XI.—- Eight  drops  of  the  alkali  were 
mixed  with  half  an  ounce  of  the  acid.  This  mix- 
ture destroyed  the  colour  of  305  grains  of  the  decoc* 
tion. 

In  order  to  shew  the  u^fulness  of  this  apparatus 
still  more  clearly,  I  request  the  societv  to  attend  to  the 
following  statement  of  the  expence  of  a  given  quantity 
of  bleaching  liquor,  with  and  without  alkali,  but  of 
equal  strength. 

WitA 
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(l)  It  has.  been  usual  to  estimate  the  strength  of  the  oxygenated  muriatic  acid  by  a  solution  of  indigo  in  suK 
phurio  acid.  This  method  was  inadmissible  in  these  experiments  on  the  comparative  strength  of  the  bleaching 
liquor,  with  and  without  alkali  $  because  the  sulphuric  acid  would  have  decomposed  the  muriat  of  potash,  and 
thereby  produced  errors.  I  therefore  added  torn  solution  of  indigo  in  sulphurio  acid,  after  it  had  been  ^oted 
with  water,  acetite  of  lead,  till  the  sulphuric  acid  was  precipitated  vitk  the  lead»  The  indigo  remaiued  dsvolved 
is  the  acetous  acid« 


»artlL 

abtUaeci^ 


With  Aikttii  (M). 

80  lb.  of  salt,  at  x^d.  per  lb. 
60  ]b«  of  o3  of  vitriol,  at  d^d.  per  lb. 
30  lb«  of  manganese,  -  ^ 

20  lb.  of  pearl-asbes,  at  6d«  per  lb* 
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But  it  appears,  by  tbe  foregoing  expe- 
riments, tbat  the  liquor  loses  strength 
by  an  addition  of  alkali.  The  value 
or  this  loss,  which  on  an  average  a- 
mounts  to  15  per  cent,  must  be  add- 
ed to  the  ezpence, 


JTitkout  Alkali. 
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80  lb.  of  salt, 

60  lb.  of  oil  of  vitriol, 

30  lb.  of  manganese, 


Z.  M.    d. 
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*' It  appears  from  this  calculation,  that  a  certain 
quantity  of  the  liquor,  for  the  use  of  my  apparatus, 
costs  only  2I.  5s.  \  but  tbat  the  same  quantity  of  the 
alkaline  liquor  costs  3I.  3s.  3d.  which  is  40  per  cent* 
more  than  the  other.  The  aggregate  of  so  considerable 
a  saving  must  form  a  large  sum  in  the  extensive  manu- 
.factures  of  this  country  t.^' 

259.  '*  Indeed,  tbat  the  addition  of  potash  should  di- 
minish the  bleaching  power  of  tbe  oxygenated  muriatic 
acid  might  easily  be  inferred,  from  knowing  that  the 
oxygenated  murtat  of  potash,  or  rather  the  hyperoxy- 
genated  muriat  of  potash,  does  not  in  any  degree  pos« 
sens  the  power  of  destroying  vegetable  colours,  and  con- 
sequently, the  more  completely  the  acid  b  saturated 
with  the  potash,  the  more  completely  is  its  bleaching 
power  destroyed. 

260.  The  method  of  employing  lime  in  correcting 
the  oxygenated  acid  was  first  used  m  Ireland  \  and  some 
years  ago,  there  were  not  less  than  thirty  apparatus  for 
prepsring  this  mixture  established  in  the  northern  parts 

1*1  of  tbat  kingdom  X^  It  has  been  also  employed  at  Glas- 
gow ;  and  a  patent,  which  is  now  set  aside,  was  obtain- 
ed by  a  maou&ctnrer  there  for  preparing  the  liquor, 
and  a  solid  oxymuriat  of  lime,  which  might  be  employ- 
ed at  all  times,  and  conveyed  to  any  distance. 

The  pneumatic  tub  should  be  of  such  a  capacity  as 
to  hold  800  gallons  of  water  \  and  to  this  is  to  be  add- 
ed eight  pounds  of  slaked  and  well  sifted  lime,  which  is 
to  bo  weft  mixed  with  the  water  by  means  of  the  agita- 
tor, both  at  the  time  of  making  the  mixture  and  during 
the  distillation. 

Between  the  tuh  and  the  distilling  vessel  is  placed  a 
leaden  receiver  capable  of  holding  eight  gallons,  which 
t»  to  be  two-thirds  filled  with  water,  intended  to  re- 
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tain  any  common  ihtartatTc  acid  whicif  niiiy  eoiti^  oret.'  iKiyjMbfv 
For  this  purpose  a  leaden  tube,  three  inches  Wi^hrete^^iJ^ttnef^ 
in  tbe  bore,  proceeds  from  the  alembic,  ahd  passes  niJar- 
)y  to  the  bottom  of  the  receiver,  and  ilnother  Itibe  Oftbt 
same  diameter  passes  from  (he  npper  part  of  this  latter 
to  the  pneumatic  tub.  It  is  known  that  the  Irmed  Ita- 
ter  in  the  tub  is'satnrated  With  acid,  when  on  drawhii 
off  a  portion  of  the  liquor  and  adding  Kme  to  it,  m 
lime  sinks  to  the  bottom.  The  liquor  is  Cheil  tb'he 
drawn  off  and  mixed  with  thrice  its  bulk  of  watet,  whiMk 
it  is  fit  for  bleaching.  *        >  rit 

The  oxymuriat  of  lime  is  found  to  be  superior  to  tfce 
oxymuriat  of  potash  in  bleaching,  and  it  is  certainly 
far  less  expensive.  Barytes  (ponderous  earth)  ^  ahd 
strontites  might  probably  be  nsed  with  still  greater  ad(> 
vantage,  from  their  greater  solubility  in  water,  sriid 
could  be  procured  at  a  cheaper  rate.  ' 

261.  PreTious  to  immersing  the  stuffii  In  any '6f  Ims 
oxygenated  liquor,  they  are  to  be  steeped  arid  fuHtd 
in  the  same  way  as  in  the  old  method,  to  deprive'  thi^te 
of  the  weavers  dressing,  and  the  saliva  of  the  spinrieH* 
For  this  purpose  it  is  proper  to  employ  a  weak  alkaline 
ley.  ^  ^  » 

In  Britain  and  Ireland  machinery  is  commonly  erii- 
ployed  in  the  foiling  process,  bnt  it  is  generalli^  so  d>ii- 
structcd  as  to  wear  the  cloth.  O^Reilly  has  prdposctt 
the  following  machine  for  this  purpose. 

He  constmcts  a  circular  platform,  which  revolves 
about  a  moveable  axis,  and  is  supported  at  the  extremi- 
ties of  the  spokes  by  rollers  of  cast  iron,  the  circumfer- 
ence of  the  platform  is  indented  to  receive  a  paol  or 
catch,  which  makes  it  recede  one  notch  at  each  strblbe 
produced  by  the  motion  of  the  mill-tree.  To  the  axk 
of  the  mill-tree  are  fixed  spoket  which  raiie  several 
wooden  beaters,  which  falling  on  the  platform  loaded 
with  cloth  or  tlire ad,  rinse  them  more  completely  than 
can  be  effected  in  any  other  way,  water  being  constant- 
ly supplied  from  gutters  which  are  filled  by  buckets  at- 
tached to  a  water  wheel. 

Cotton,  thread,  and  stuflb,  more  partienlarly  reqnire 
this  preparation,  as  withoat  it  the  ley  cannot  penetnite 
the  substance  of  the  cotton,  because  of  the  resinous  mat- 
ter with  which  it  is  impregnated. 

In  some  manufactories  a  bath  of  soap  is  employed  \ 
but  this  is  unnecessary,  as  all  that  is  requisite  is  to  form 
a  combination  of  the  oily  matter  of  the  cotton  with  aa 
alkali  in  order  to  render  it  soluble  in  water,  and  after- 
wards to  sobmit.  the  colouring  matter  to  the  action 
which  another  part  of  the  alkali  may  exert  on  it.  T%€ 
preparations  which  the  stuffs  must  undergo  previotis  to 
their  immersion  in  the  oxygenated  liquors  consist  the^- 
fore  in  steeping  in  an  alkaline  lev,  rinsing  in  wat^, 
and  subsequent  pressing  and  wringmg. 

262.  In  disposing  the  apparatus  for  the  immersioiiB^ 
regard  must  he  had  to  the  objects  on  which  i»e  are  'io 
wmk.  Skains  of  thread  are  to  be  suspended  in  the'tilb 
which  is  intended  to  receive  them  }  and  the  stoflb  are 
to  be  rolled  round  the  rollort  of  the  immersing  tob 
which  we  have  described.  The  method  of  doing  this 
is  as  follows :  A  piece  of  cloth  is  to  be  iastetied  tl>  one 


•f  t^ 


(m)  I  make  no  mentioa  of  the  expence  attending  the  prepanttion  of  the  liquory  it  being  the  sane  iff'  bdth 
taaes. 


'Jw 
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VegetaUe  of  t]|fl;  WizooUl  axes  Whicli  correspoDd  to  those  of  Mr 

SiUisunoM.  ftupp,  and  is  to  be  rolled  round  by  means  of  the  handle 

'    -  till  the  whole  is  upon  the  axis  \  to  this  is  fastened  a 

second  piece,  which  is  rolled  on  in  the  same  manner, 

and  thus  as  manj  pieces  as  required  are  rolled  upon 

Pli^  20f  the. axis.     The  end  of  the  last  piece  is  then  made  to 

'ff*  3«         P'^^  9^^^  ^^  roller  h  at  the  upper  part  of  the  extremity 

of  the  tnb  nextiog';  is  carried  down  below  the  roller 

/t  at  the  lower  part  of  the  same  extremity  ;  is  carried 

along  the  bottom  of  the  tnb  under  the  next  roller  up 

to  the  roller  at  the  upper  part  of  the  partition  ^  passes 

'over  this  to  the  roller  at  the  bottom  of  the  tub  on  the 

^  other  side  of  the  partition ;  so  on  below  the  lower  roller 

at  the  other  end  of  the  tub,  oyer  the  upper  roller  of 

the  same  end,  from  which  it  passes  to  the  other  horixoq-' 

^al  axi*»  and  is  there  secured* 

When  the  pieces  are  thus  fastened,  the  immersing 
tub  is  filled  with  the  liquor  intended  to  be  used  from 
the  pifenmatic  tub;  and  this,  if  it  be  the  oxymuriat  of 
liqifs,  may  be  done  by  a  funnel,  but  if  it  be  the  simple 
oxygenated  liquor,  it  is  best  done  by  a  stop^cock  pas- 
-fiing  from  the  pneumatic  tub  into  the  imqaersing  vessel : 
when  this  is  filled,  the  handle  of  the  axis  to  which  tlie- 
last  end  of  the  cloth  is  fintened  is  turned  till  the  whole 
of  the  cloth  is  unrolled  from  the  first  axis  roun^  the 
q^cond,  and  then  again  the  handle  of  the  first  is^  turned 
to  reverse  the  situation  of  the  cloth.  Thus  the  cloth  is. 
made  t0|  pass  to  and  fro  through  the  liquor  till  ihie 
atrength  of  this  is  exhausted. 

26s*  This  is  discovered  by  drawing  off  a  little  of  it,. 
'  and  adding  to  it  a  portion  of  (he  acetite  of  indigo ;  if 
the  colour  of  this  is  not  diminished,  the  liquor  had  lost 
ita  bleaching  power^  and  the  cloth  may  be  removed, 
and  the  water,  if  th^  simple  oxygenated  liquor  was 
employed,  may  be  u^d  for  a  new  impregnation. 

264*  After  the  stuffs  or  thread  have  been  removed, 
they  must  be  well  rinsed  and  again  subjected  to  an  alka- 
line ley*  The  lixiviations  and  immersions  are  repeated 
as  often  as  is  requisite  till  the  bleaching  is  completed. 

The  noniher  of  lixiviations  and  immersions  diflers 
according  to  the  articles.  Cotton  cloth  requires  only 
two  operations  of  each  }  cotton- thread  tliree  j  fine  flax 
will  require  four  ;  and  articles  of  hemp  five  or  six  al- 
ternations. 

,  265.  ^'  As  it  is.  of  essential  consequence  to  he  aware 
of  certain  events^  or  facts,  by  which  the  progress  of 
the  bleaching  may  be  ascertained,  I  shall  here  point 
^t.  the  gradations  of  colour,  which  the  pieces  assume 
after  each  immersion  in  the  oxygenated  muriatic  acid 
without  smell,  made  according  to  the  proportions  here 
described.  The  first  immersion  gives  the  thread,  or 
piece-goods,  a  reddish  colour,  slightly  inclining  to  yel- 
low ;  the  second,  a  colour  inclining  to  ruddy  yellow  ; 
the  third,  a  whitish  yellow;  the  fourth,  a  white,  slight- 
ly inclining  to  ..a  ruddy  tinge ;  and  by  the  fifth  and 
sixth,  the  white  becomes  clearer  and  clearer.  These  are 
v^ry  nearly  the  s,hades  which  are  assumed  by  coars^ 
goods,  for  the  fine  goods  frequently  pass  to  the  second 
or  third  gradation  by  one  single  inmiersion. 

*'  When  the  iiqaor  is  singly  concentrated  in  potash, 
such  as  that  which  is  denoted  in  the  Annals  of  Chemi- 
stry by  the  name  of  javeUe^  the  goods  immediately, 
and  without  previous  lixiviatioD,  assume  the  third  co^ 
'  lour;  but  I  have  observed,  that  it  is  difficult  to  bleach 
them  further  withoot  using  the  sulphuric  acid,  to  re* 
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move  the  lees  with  which  they  are  loaded.     It  must,  TegebtVe 
moreover,  be  remarked,  that  in  order  to  obtain  this  SiAttimcvf. 
tone  of  colour,  it  is  sufficient  that  the  lirivinm  be  dilu-  '  ^^  »     -^ 
ted  with  water,  so  as  to  nriark  two  or  three  dagjrees  on- 
ly on  the  aerometer,   instead  of  eighteen  or  twenty, 
which  it  may  mark  after  it  is  prepared  by  distillatioiu 

*'  There  are  some  who  do  not  approve  the  colour 
which  the  thread  acquires  after  the  first  immersion ;  biit 
it.may  Jinmediately  be  reduced  by  steeping  the  goods  in 
cold  or  hot  lees.  The  latter  produces  its  effect,  mc^re 
speedily  \  and  after  subsequent  rinsing  and  drying,  the 
goods  retain  a  gray  white  colour,  more  or  less  deep  ac- 
cording to  the  shade  it  has  received.  Many  venders 
prefer  this  gray,  or  reduced  colour,  on  account  of  its 
preferable  sale  in  certain  markets. 

^^'  With  regard  to  the  bright  and  perfect  white,  there 
are  very  few  persons  in  the  provinces  who  care  for  it, 
or  appear  to  give  it  an  exclusive  preference.  Two  rea- 
sons  may  be  given  for  this:  first,  because  a  prejudice  is 
unfortunately  established  against  the  speed  with  which 
the  new  invented  method  of  bleaching  <4>erates.:  and 
secondly,,  the  consumer  is  constantly  persuaded,  whether 
the  bleaching  may  have  been  performed  in  this  manner 
or  in  the  field,  that  when  the  gqods  have  attained  an  ex- 
treme de^ee  of  whiteness,  they  cannot  be  so  durable 
as  such  as  are  less  white.  It  is  thought  to  he  rotten, 
or  burnt ;  and  this  opinion  leads  to  a  preference  in  ia^ 
vour  of  such  linens,  and  even  cottons,  which  preserve 
after  bleaching  a  solid  shade  of  gray,  tir  dulness  in  the 
white. 

'*  From  a  prejudice  of  the  same  kind,  it  is,  that  in 
many  countriesy  the  women,  particularly  the  peasants, 
prefer  their  linen,  whether  for  clothing  or  household  use, 
simply  cleared  without  bleaching.  The  orders  of  pro- 
prietors, or  purchasers,  must  therefore  be  attended  to, 
and  the  number  of  immersions  and  lixiviations  regula- 
ted accordingly. 

''It  may  be  considered  as  a  rule,  that  when  the  goods 
no  longer  communicate  a  perceptible  colour  to  new 
lees,  they  are  entirely  finished,  and  consequently,  that 
every  subsequent  lixiviation,  or  immersion,  will  he  at- 
tended with  absolute  loss,  unless  the  immersion  is  neces- 
sary to  clear  off  the  last  lees,  on  the  supposition  that 
simple  rinsing  in  a  large  q'uautity  of  water  may  not  be  x 
sufficient. 

**  I  must,  nevertheless,  remark,  that  thread  bleached 
by  the  oxygenated  muriatic  acid,  may  be  used  by  the 
sempstress  with  much  more  speed  and  briskness  than 
thread  of  the  same  quality  bleached  in  the  field  j  it  is 
less  brittle,  and,  on  that  account,  is  better  for  the  weft, 
as  well  as  the  warp.  It  likewise  may  be  struck  much 
more  efiectually  home  to  Its  place  in  weaving,  and  does 
not  afterwards  move.  I  received  this  valuable'  observa- 
tion from  impartial  and  unprejudiced  manufacturers,  for 
whom  I  bleached  thread  according  to  this  method  for 
making  handkerchiefs  *.^^  ^  *        •NwAot 

266.  The  theory  of  these  operations  is  simply  thia.tbfi*f  D« 
The  oxygenated  liquor  supplies  to  the  cloth  the  place 
of  the  oxygen  of  the  atmospheric  air,  and  this  in  great- 
er abundance,  and  in  a  state  which  renders  its  action 
the   cloth   more   expeditious   and  more  complete. 


on 


By  the  union  of  the  oxygon  with  the  carbon  of  the 
colooring  matter  of  tbe-^sloth,  earbonic  acid  is  formed, 
to  produce  and  carry  off  which  is  the  object  of  the 
sisvexal  processes  which  we  have  described,    it  is  car- 
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Tnicm»tiTii  m4  «ff  hf  the  iuVseqiient  llxiviflffloiiSy  id  which  the 
alkali  answen  two  purposes  \  part  of  it  combroing  with 
Chetsarhoaic  acid  forigscarbohate  of  potass^  while  aQ* 
other  portion  acti  on  the  remaiaing  ooloDnng  matter^ 
and  dlstolving  p«rt  of  it  prepares  it  for  another  im- 
lacnrsion  rn  the  oxygenated  liquors. 

267.  The  expence  of  potash  soon  suggested  to  sciee- 
tiiie  bleachers  the  importance  of  endeavouring  to  dis- 
cover a  substitute  for  it  which  might  render  their 
prooesa  more  economical.  Krrwan  with  his  usual  in- 
genuity, discovered,  that  saline  sulphurets  would  an- 
swer the  purpose,  and  Mr  Higgins  has  lately  much 
improved  on  the  discovery  by  brinjo^ng  iitto  use  the 
sulphnret  of  lime,  which  he  has  fully  proved  may  be 
employed  as  a  substitute  for  potash  with  the  greatest 
ndvantage.  His  account  of  his  views,  and  of  the  me- 
thod of  preparing  and  using  this  lubstance  are  too  in* 
teiesttng  not  to  find  a  place  in  this  article. 

268.'  **  Since  I  bad  the  honour  of  being"  appointed 
oliemist  to  the  Linen  Board,  which  is  now  more  than 
three  years,  I  have  allotted  a  considerable  portion  of 
my  time  and  attention  to  the  investigation  of  the  prin- 
ciples of  that  science,  applicable  to  the  art  in  which  I 
am  thtis  more  particularly  interested.'  It  appeared, 
that  until  potash  could  be  dispensed  with,  we  must  for 
ever  remain  in  the  power  of  foreign  nations  as  to  our 
staple  commodity ;  observing  also,  that  all  the  late  im- 
provements in .  bleaching  were  exclusively  confined  to 
the  one  object,  that  of  imparting  nxygen  to  the  cloth, 
in  a  safe  and  expeditious  manner,  buC*  that  there  had 
be^  no  effort  made  to  supersede  the  necessity  of  pot- 
ash, by  far  the  most  extensive  and  uncertain  article 
employed  by  the  bleacher,  and  for  which  he  is  entire- 
ly dependent  upon  foreign  markets ;  I  directed  my  at- 
tention chiefly  to  discover  a  substitute  for  potash'^} 
which,  provided  it  should  be  of  Irish  production, 
though  it  might  be  equally  expensive,  I  conceived 
would  be  of  the  utmost  national  importance.  Impress- 
ed with  these  ideas,  I  undertook  a  series  of  experi- 
ments with  that  view. 

269.  *'  To  enumerate  the  many  disappointments 
and  failures  I  experienced  during  my  investigation, 
would  be  endless,  and  an  unnecessary  intrusion  upon 
my  rt-aderi  Knowing,  from  an-  important  observation 
of  Mr  Kirwan,  that  valine  hepars,  or  the  combination 
of  an  alkali  with  sulphur,  might,  from  its  determent 
properties,  be  advstntageoosly  employed  in  bleaching, 
as  a  substitute  for  mere  alkali,  by  an  obvious  analogy 
I  was  led  to  expect  a  similar  eftVct  from  calcareous 
bepar^  or,  more  properly  speaking,  sulphuret  of  lime, 
being  a  combination  of  lime  and  sulphur. 

1270.  **  In  tlicse  expectations  I  was  not  disappoint- 
ed, but  at  that  time  (about  three  yeai-s  since)  I  con- 
tented myself  (rather  through  necessity,  for  large  cities 
are  very  unfavt»urable  to  experiments  on  bleaching  by 
exposure  to  the  atmo«phere),  with  pointing  it  out  to 
some  of  the  principal  bleachers  from  the  north  then  in 
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the  town,  earneiftly  recomoen&ig  it  to  them  to  give  Vegetable 
It  a  fair  trial  with  and  without  potash.  Since  that  time.  Substance*" 
alkaline  salts  having  become  progressively  dearer,  and 
in  consequence  of  a  late  proposal  of  subttitoting  lime 
for  potash,  in  condensing  the  oxymnriated  gas,  1  w^ 
instigated  to  resume  the  subject,  and  make  further  and 
more  varied  trials,  f  he  result  of  which  has  been,  that 
the  use  of  the  sulphuret  of  lime  may  be  most  advanta* 
geoOsly  combined  with  that  of  the  oxymnriated  lime, 
and  that  thus  cloth  may  be  perfectly  whitened  with* 
out  the  use  of  a  particle  of  alkali.  This  then  alone 
-would  seem  to  give  it  a  decided  preference  over  the 
methods  ^t  present  in  use,  while  at  the  same  time  7t 
possesses  peculiar  advantages,  and  is  exempted  from  the 
principal  objections  to  which  other  substitutes  are  1U 
able  :  for,  ist.  Quicklime  and  sulphur,  the  mtteriala 
of  which  the  calcareous  hepar  consists,  are  hoth'  arti- 
cles of  trivial  expencci  especially  as  the  latter  enters 
but  sparingly  into  the  composition ;  2dly,  Their  com- 
bination is  effected  in  the  easiest  and  most  expeditions 
manner  possible,  and  perfectly  level  with  the  capacity 
of  the  meanest  workman  ;  jdly,  As  the  manner  of  its 
application  is,  by  steeping  the  cloth  in  it  cold,  tho^ 
saving  of  fuel  is  a  matter  of  great  magnitude  j  and,, 
lastly,  There  is  no  danger  to  be  apprehended  in  the  nse 
of  it,  from  the  unskilfulness  or  negligence  of  the  work* 
man,  as  it'appears  to  be  incapable  of  injuring  the  tex- 
ture of  the  cloth. 

271.  "  The  sulphnret  of  lime  is  prepared  in  the 
following  manner :  Sulphur,  or  brimstone  in  fine  pow- 
der, four  pounds ;  lime  well  slaked  and  sifted,  20  pounds; 
water,  16  gallons:  these  are  all  to  be  well  mixed  and 
boiled  for  about  half  an  hour  in  an  iron  vessel,  stirring 
them  briskly  from  time  to  time.  Soon  after  the  agita- 
tion of  boiling  is  over,  the  solution  of  the  sulphuret  of 
lime  clears,  and  may  be  drawn  off  free  from  the  in- 
soluble matter,  which  is  considerable,  and  which  rests 
upon  thtp  bottom  of  the  boiler  (n).  The  liqnor,  in  this 
state,  is  pretty  nearly  of  the  colour  of  small  beer,  but 
not  quite  so  transparent. 

*^  Sixteen  gallons  'of  fresh  water  are  afterwards  to 
be  poured  upon  the  insoluble  dregs  in  the  boiler,  in 
order  to  separate  the  whole  of  the  sulphuret  from  them* 
When  this  clears  (being  previously  well  agitated)  it  is 
also  to  be  drawn  off  and  mixed  with  the  first  liquor ; 
to  these  again,  33  gallons  more  of  water  may  be  addedy 
which  will  reduce  the  liquor  to  a  proper  standard  for 
steeping  the  cloth. 

"  Here  we  have,  (an  allowance  being  made  for 
evaporation,  and  for  the  quantity  retained  in  the 
dregs)  6o  gallons  of  liquor  from  four  pounds  of  brim- 
stone. 

272.  •*  Although  sulphur  by  itself  is  not  in  any  sen- 
sible degree  soluble  in  water,  and  lime  but  very  spa- 
ringly so,  isater  dissolving  but  about  tW^^  P^^^  ^^  ^^* 
weight  of  lime )  yet  the  sulphuret  of  lime  is  highly  so- 
luble (o). 

273- 


(n)  Although  lime  is  one  of  the  constituent  principles  of  the  sulphuret,  yet  being  so  intimately  united  to  the 
sulphur,  it  has  no  longer  the  property  of  lime }  upon  the  same  principle  that  sulphuric  acid  in  sulphat  of  potash, 
has  not  the  property  of  that  acid. 

(o)  When  the  above  proportion  of  lime  and  sulphur  is  boiled  with  only  12  gallons  o£  water,  the  sulphu- 
ret partly  crystallizes  upon  cooling,  and  when  once  crystallized,  ic  is  not  easy  of  soUitioQ.^ 


696  B  L  E  A 

Vei^euUe  273.  **  Wbeo  tbe  Iben  if  freed  from  the  weaTers 
Sitot— oet.  dressing,  in  the  manner  Already  described,  it  is  to  be 
'  steeped  in  the  solution  of  solpburet  of  lime  (prepared  as 
above)  for  about  twelve  or  eighteen  hoorS|  then  taken 
oat  and  very  well  washed  ^  when  d^,  it  is  to  be  steep- 
ed in  the  oxymmriate  of  lime  for  twelve  or  fonrteen 
faoorSy  and  then  washed  and  dried.  This  process  is  to 
be  repeated  six  times,  that  is,  six  alternate  immersions 
in  each  liquor,  which  I  found  sufficient  to  whiten  the 
linen. 

**  When  I  submitted  the  linen  to  six  boilings  in  pot- 
ash, and  to  six  immersions  in  the  oxygenated  liquor,  it 
Was  not  better  bleached  than  the  above. 

**  The  thfee  first  boilings  in  potash,  it  is  true,  pnn 
duced  a  somewhat  better  effect  than  as  many  steeps  in 
the  sulphuret }  but  towards  the  conclusion,  that  is, 
when  the  linen  was  bleached,  the  smallest  difference 
was  not  observable  as  to  colour.  The  linen  bleached 
with  the  potash  was  thinner,  or  more  impoverished  than 
that  treated  with  sulphuret,  and  tbe  latter  stood  the  test 
of  boiling  with  soap  much  better  than  the  former,  al- 
though it  did  acquire  a  slight  yellowish  tinee,  which  I 
should  suppose  a  week^s,  or  at  most,  a  fortnight's  grass, 
as  they  term  it,  would  remove. 

274.  "  I  contrasted  the  effects  of  hot  and  cold  sul- 
phuret in  various  temperatures,  and  although  the  dif- 
ference appeared  in  favour  of  the  hot  liquor,  yet  it  was 
so  trifling  as  not  to  deserve  consideration,  or  the  expen- 
diture of  the  smalfest  quantity  of  fuel. 

275.  **  When  I  steeped  the  linen  in  the  sulphuret 
first,  and  afterwards  boiled  it  in  potash,  and  then  im- 
mersed it  once  in  the  oxygenated  liquor,  a  better  ef- 
fect was  produced  than  from  two  previous  boilings  in 
potash,  or  from  two  steeps  in  the  sulphuret  \  so  that  the 
two  substances  seem  to  co-operate  with  each  other. 

**  Indeed,  from  what  I  have  seen,  two  successive 
steeps  in  fresh  sulphuret,  previous  to  the  immersion  in 
the  oxygenated  liquor,  seemed  to  afford  very  little  bet- 
ter effect  than  a  single  one,  which  is  not  the  case  with 
respect  to  potash. 

^  276.  ^*  It  was  observable,  that  the  cloth  was  inva- 
riably thicker  or  more  swelled  coming  out  of  the  sul- 
phuret, than  after  being  boiled  in  potash,  and  remain- 
ed so  even  when  washed  and  dried. 

^  It  appears  to  me,  that  the  sulphuret  opens  the 
fibres  of  tbe  linen  more  speedily  and  better  than  the  lat- 
ter, by  softening  and  swelling,  rather  than  dissol- 
ving, the  resinous  or  colouring  matter.  This  accounts 
for  the  better  effect  of  potash  upon  the  linen  when 
previously  steeped  in  the  sulphuret,  than  when  used  by 
Itself. 

277.  **  Probably  those  bleachers  who  do  not  at  pre- 
sent find  it  convenient  to  use  the  oxygenated  liquor, 
hot  continue  to  bleach  by  exposure  to  air,  may  derive 
some  advantage  from  this,  by  using  the  sulphuret  and 
potash  conjointly  or  alternately. 

'•  Mr  John  Duflfy,  of  BalPs  bridee  (who  from  his 
knowledge  of  chemistry  is  vety  well  acquainted  with 
the  principles  of  bleaching),  was  kind  enough  to  repeat 
the  above  ftxperiments,  and  his  report  to  me  oorre- 
spotided  with  my  own  observations. 

278.  *^  ft  is  almost  impossible  to  ascertain  to  the 
full  extent,  more  especially  by  small  experiments  in 
an   elaboratory,  the  many  advaotages  any  substance 
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not  hitherto  used  in  Ueadiiog,  will  afford  bj  Taiying  yMctabb 
the  mode  of  application*  < 

**  The  experimenter  does  a  great  deal  by  discover- 
ing the  efficacT,  proving  the  practicability,  and  ascerw 
taming  the  safest  and  most  economical  method  of  di* 
rectly  nsug  it,  and  also  the  best  proportion  of  it.  Be- 
fore he  can  arrive  at  any  one  of  these,  many  a  round 
of  changes  are  necessary  j  indeed  a  greater  number  thaa 
any  man  who  is  not  used  to  experiments  can  be  aware 
oL  But  I  should  hope  that  the  bleacher  need  not  hesi- 
tate to  use  it  in  the  state  in  which  I  present  it  to  him, 
more  especially  as  he  runs  no  risk  of  injuring  tbe  cloth 
with  it.  If  he  can  make  more  of  it  hereafter,  I  shall 
feel  happy  upon  the  occasion  3  no  discovery  was  ever 
brouffht  to  perfection  at  once. 

**How  gradually,  and  yet  how  progressively,  the 
steam  engine,  frtim  its  fiist  invention  by  the  marquis  of 
Worcester,  was  brought  to  its  present  degree  of  per- 
fection !  Undoubtedly,  it  was  just  so  with  respect  to  al* 
kalies,  the  substances  now  used  by  the  bleachers  j  it 
must  have  taken  a  considerable  time  after  their  first 
application  in  bleaching,  before  they  could  be  made 
the  most  of. 

279.  **  I  will  now  conclude  by  pointing  out  the  ad- 
vantage likely  to  accrue  from  the  use  of  the  sulphuret, 
to  the  nation,  and  also  the  saving  to  the  individual. 

280.  **  Hence  it  seems,  that  the  quantity  of  foreign 
alkalies  imported  into  the  kingdom  every  year,  amounts 
to  265,968  pounds  J  and  that  the  quantity  used  in 
bleaching  alone,  amounts  to  about  215,307  pounds  an* 
nually. 

**  The  average  price  of  brimstone  for  the  last  three 
years,  is  about  25I.  a-ton,  which  is  at  tbe  rate  nearly 
of  lid.  a*ponnd ;  four  pounds  of  brimstone,  and  twenty 
pounds  of  lime,  as  already  observed,  will  produce  60 
gallons  of  liquor.  In  this  country  twenty  pounds  of 
Rme  may  be  valued  at  about.  4d.  so  that  the  bleacher 
may  have  the  60  gallons  at  tbe  expence  of  is.  id. 

281.  **  By  what  I  could  learn  from  different  bleadi- 
ers,  the  common  allowance  of  alkali  for  60  gallons  of 
water  is  six  pounds  of  barilla  or  four  pounds  of  potash 
at  the  very  least,  and  most  bleachers  use  more  than 
this.  The  price  of  four  pounds  of  potash  at  the  rate  of 
651.  a- ton,  is  about  2s.  4d.  which  is  2d.  more  than 
double  the  price  of  the  sulphuret  j  but  as  tbe  brimstone 
must  be  ground,  an  allowance  should  be  made  for  it ; 
and  being  easy  of  pulverization,  a  farthing  per  pound 
is  an  ample  consideration  for  the  expence  attending  it» 

282.  **The  saving  of  fuel  only  remains  now  to  be 
taken  into  consideration  $  and  as  this  cannot  be  calcu- 
lated with  any  degree  of  accuracy,  1  shall  content  my* 
self  by  particularizing  facts.  In  the  first  place,  but 
16  gallons  of  liquid  are  to  be  boiled  in  preparing  60 
gallons  of  the  sulphuret,  while  the  whole  60  galiona 
must  be  boiled  when  the  alkali  is  used ;  hence  it  might 
appear  that  two- thirds  of  the  fuel  are  saved  in  the 
quantity  of  liquor,  but  it  is  not  quite  so  much,  soppoeo 
we  estimate  it  at  one  half,  which  is  rather  under-rating 
it.  Let  us  add  to  this  the  time  necessary  to  boil  tbe 
different  liquors ;  the  sulphuret  rei|uires  but  about 
half  an  hour,  and  the  alkaline  lixivium  at  the  very 
least  seven  hours,  to  boil  the  linen  in  it,  which  is  in  the 
proportion  of  one  to  fourteen. 

283.  **  The  saving  altogether  to  the  bleacher  from 
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egetal»re  this  statement,  is  obvioaslj  very  considerable  \  and  as 

b«tsnce«.the  Wicklow  copper  mines  are  sufficient  to  supply  the 

w         whole  kingdom^  or  indeed  two  such  kingdoms,  with 

Abundance  of  sulphur,  let  the  consumption  be  ever  so 

great,  the  entire  of  the  alkali,  or  215,307  pounds,  must 

be  annually  saved  to  the  nation. 

**  But  suppose  two-thirds  only  of  the  quantity  of 
alkali  generally  consumed  in  bleaching  were  dispensed 
with  by  the  use  of  the  sulphuret  (which  is  a  supposition 
not  warranted  by  my  experiments),  still  the  saving  to 
the  nation,  and  to  the  individual,  must  evidently  bo 

ff«*^«  great  indeed  V  " 

***y*  284.  The  goods  which  have  been  bleached  in  the 

methods  above  described,  require  to  undergo  what  are 
called  dressings,  to  give  them  a  clear  and  bright  white. 
This  is  particularly  necessary  for  the  finer  piece  goods, 
sewing  thread,  stockings,  gloves,  and  all  cotton  ar- 
ticles. 

After  the  last  immersion,  the  goods  are  to  be  pressed 
or  wrong,  and  then  immersed  in  a  bath  of  water,  hold- 
ing in  solution  about  a  hundredth  part  of  its  weight  of 
sulphuric  acid.  The  acidulous  bath  may  be  employed 
cold,  but  it  is  better  to  heat  it  so  moderately,  that  the 
hand  may  be  borne  in  it.  The  best  way  to  make  the 
mixture  of  sulphuric  acid  and  water,  is  to  invert  the 
bottle  containing  the  acid  in  the  water,  when  the  acid 
by  its  greater  specific  gravity  quits  the  bottle,  and  by 
agitation  for  a  considerable  time  combines  with  the 
water. 

It  is  usual  to  leave  the  goods  for  some  days  in  the 
bath,  but  it  is  safer  to  allow  them  to  remain  only  a  few 
hours,  and  to  renew  the  bath  till  they  are  sufficiently 
white.  Too  many  articles  must  not  be  crowded  toge-* 
tber,  nor  too  much  pressed,  that  the  acid  may  exert  its 
action  equably. 

After  removing  the  goods  from  the  acid  bath,  they 
must  be  wrung,  and  washed  repeatedly  in  fair  water  till 
they  no  longer  retain  any  marks  of  acidity. 

285.  It  is  customary  to  give  to  linen  cloth  a  bluish 
shade  :  this  is  produced  by  dispersing  through  the  water 
in  which  it  was  last  rinsed,  a  little  indigo  or  Prussian 
blue  'y  or  it  may  be  given  by  a  solution  of  white  or  mot- 
led  soap,  in  which  the  cloth  is  washed,  while  it  still  re- 
tains a  little  acid. 

286.  As  accidents  are  apt  to  occur  during  these  pro- 
cesses, it  is  proper  to  inform  the  artist  how  these  may 
be  remedied. 

287.  "  Accidents  in  the  dtstiilation.^^The  principal 
accident  which  is  capable  of  interrupting  the  distilla- 
tion, is  when  the  lutes  of  the  adopter  sufier  the  gas  to 
escape.  The  most  speedy  remedy,  in  this  case,  to  pre- 
vent the  exhalation  of  the  acid,  which  cannot  be  retain- 
ed but  with  difficulty,  seldom  for  any  length  of  time, 
and  then  very  imperfectly,  in  consequence  of  its  great 
expansion  ^  the  shortest  method,  I  say,  at  least  if  the 
distillation  be  not  near  its  conclusion,  is  to  remove  the 
fire  immediately  from  beneath  the  capsule  of  the  re- 
tort, and  to  suffer  this  last  to  cool  for  a  certain  time,  by 
raising  it  a  little  in  its  sand  bath.  If  it  be  not  possible 
to  take  it  out  of  the  furnace,  together  with  its  capsule, 
on  account  of  the  heat,  or  its  sticking  too  fast,  the 
adopter  must  be  united  from  the  funnel  of  the  leaden 
tube,  and  the  aperture  of  this  tube  closed  with  a  cork, 
or  lute,  to  prevent  the  gas  of  the  pneumatic  vessel  from 
evaporating  \  after  which  the  retort  must  be  raised,  and 
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placed  gently  upon  a  bag  of  straw,  or  on  coarse  cloths  Ve^euble 
folded  together;  and  then  holding  the  retort  by  its Sobttancet. 
neck,  near  the  flexure,  the  adopter  most  be  entirely 
unluted,  by  twisting  it  round  and  drawing  it  off.  The 
orifice  of  the  neck  of  the  retort  is  then  to  be  closed 
with  a  cork  stopper,  but  not  so  closely  but  that  a  very 
small  portion  of  gas  may  be  suffered  to  escape,  for  fear 
of  an  explosion.  The  stopper  of  the  neck  may,  for 
greater  safety,  be  slightly  raised.  This  precaution  is 
necessary,  on  account  of  the  great  expansion  of  the 
muriatic  acid  gas.  The  old  lute  must  then  be  taken 
off,  as  well  from  the  adopter  as  the  retort,  and  the 
places  to  which  they  were  applied  must  be  well  clean- 
ed, in  order  to  receive  fresh  lute,  after  having  carefully 
wiped  off  the  moisture  with  a  cloth  or  a  sponge.  If 
the  lute  which  comes  off  be  still  good,  it  may  be  knead- 
ed again^  adding,  if  required,  a  small  quantity  of  boiU 
ed  oil,  or  it  may  be  mixed  with  new  lute,  if  it  be  burn- 
ed or  decomposed.  This  decomposition  in  the  fat  lute 
may  be  known  by  the  white  or  reddish  colour  which 
it  acquires,  and  the  facility  with  which  it  breaks,  on 
account  of  its  having  lost  the  gluten  which  afforded  it 
that  toughness  and  tenacity,  on  which  its  goodness 
chiefly  depends. 

288.  **  With  regard  to  the  lute  of  linseed  cake,  it. 
must,  in  almost  every  case,  be  totally  renewed,  particu- 
larly when  internally  applied,  because  the  heat  hardens 
it  toe  much  to  admit  of  its  being  kneaded  again,  with 
any  moderate  degree  of  facility  ;  the  decomposition  of 
this  lute  is  known  by  the  yellow  colour  it  acquires,  and 
the  contraction  it  undergoes  from  the  effect  of  tlie  heat* 
The  lutes  being  kneaded  to  a  proper  consistence,  and  du- 
ly placed  according  to  the  direction  laid  down  in 
(232.)  the  adopter  is  to  be  fixed,  previously  removing 
the  stopper  from  the  mouth  of  the  retort,  and  placing 
another  in  that  of  the  small  end  of  the  adopter,  to  pre- 
vent any  inconvenience  from  the  vapour  which  might 
issue  out  during  the  time  of  fixing  it.  This  vapour  is 
likewise  condensed  within  the  adopter,  in  consequence 
of  its  coldness.  The  retort  is  then  to  be  placed,  as  be- 
fore, on  the  furnace,  the  adopter  uncorked,  and  its  beak 
luted  into  the  tube  of  lead  ;  after  which,  the  fire  is  to 
be  replaced  beneath  the  capsule,  and  distillation  very 
speedily  recommences,  and  proceeds  as  usual.  The  ope-  ^ 
ration  is  a  work  of  some  delicacy^  it  requires  to  be  per-', 
formed  with  speed,  and  great^care  must  be  taken  while 
placing  the  lutes  and  the  adopter  in  their  proper  situa- 
tions, to  stand  always  in  such  a  position,  that  the  our- 
rent  of  the  external  air  may  drive  the  vapour  from  the 
operator  himself. 

289.  ^'  If  the  accident  here  described  should  take 
place  towards  the  end  of  the  distillatioui  as  it  may 
sometimes  happen,  in  consequence  of  the  strong  heat 
which,  at  that  time,  may  soften  the  lutes,  it  will  be 
sufficient  if  the  fire  be  taken  from  beneath  the  capsule. 
The  distillation  soon  ceases  when  this  is  done,  particu- 
larly if  care  be  taken  to  condense  the  gas,  by  the  pra« 
dent  application  of  wet  cloths  on  the  neck  of  the  retort, 
as  well  as  of  the  adopter. 

290.  '*  This  inconvenience  would  not  take  place,  if 
the  workmen  in  those  glass-houses  which  are  principal- 
ly employed  in  the  fabrication  of  chemical  vessels, 
could  make  retorts  with  necks  recurved  in  the  form  of 
the  adopter.  These  kind  of  vessels  may  be  jissiduously 
supplied  by  making  use  of  a  tube  of  lead,  so  formed  as 

4T  to 


698 


BLEACHING. 


Partll. 


Vegetable  to  Berve  insteacT  of  the  adopter,  as  I  faave  idreaJy  ob- 
SHbtumcei;  served,  with  regard  to  ibe  tabalated  bottles  or  bodies 
(p).  If,  by  accident,  the  lute  which  is  adapted  should 
fail,  or  sofier  the  gas  to  pass  through,  it  may  easily  be 
stopped,  by  applying  a  new  lute  to  the  place  of  junction. 
Instead  of  the  leaden  tube,  we  may  substitdte,  with  still 
greater  convenience  (the  danger  of  breaking  except- 
ed), a  tube  of  glass,  of  which  the  end  nearest  the  bot- 
tle, or  tobolated  body,  should  be  ground  ^ith  emery. 
By  these  means  tbere  would  be  no  application  of  lute, 
and  consequently  no  danger  to  be  feared  with  regard 
to  the  filtration  of  the  gas,  the  escape  of  which  is  easi- 
ly perceived  by  the  smell  which  diffuses  itself  through 
the  workshop,  and  is  more  particularly  perceived  when 
the  nose  is  applied  near  the  vessels,  or  the  lute.  But 
as  this  last  method  of  discovering  the  place  where  the 
lute  has  failed  may  be  attended  with  the  most  serious 
consequences,  if  the  greatest  precaution  be  not  used, 
it  is  more  prudent  to  apply  an  open  bottle  of  ammoniac 
near  the  suspected  place  ^  at  the  instant  that  it  is  pre- 
sented, a  white  fume  is  formed,  which  immediately 
points  out  the  defective  spot.  The  bottle  must  be  pre- 
sented above  the  current  of  air,  which  takes  place  near 
the  lute^  or  in  the  workshop.  If  this  precaution  be 
not  attended  to,  the  operator  might  be  ibduced  to  re- 
move a  good  lute,  instead  of  one  which  was  really  de* 
fecttve. 

291.  "  On  the  other  hand,  if  in  the  course  of  the  di- 
stillation, and  for  want  of  keeping  up  the  heat,  the  fluid 
ih  the  pneumatic  vessel  should  be  absorbed  and  rise  into 
the  distilling  apparatus,  it  is  necessary  the  instant  it  is 
perceived  to  withdraw  for  a  moment  the  stopper  out  of 
the  neck  of  the  retort,  where,  as  I  have  already  bad 
occasion  to  observe,  the  absorption  instantly  ceases.  Ne- 
vertheless, if,  for  want  of  being  observed  in  time,  the 
water  should  rise  so  far  as  partly  to  fill  the  retort  or  bo« 
dy  (for  it  never  entirely  fills  it),  the  distillation  will  be 
stopped,  from  the  coldness  of  the  water,  and  its  too 
great  quantity.  The  shortest  remedy  is  to  draw  out  the 
excess  of  water,  irhlcb  is  thus  introduced  into  the  distil- 
ling vessel,  by  the  assistance  of  a  glass  pump,  or  syphon, 
and  afterwards  to  heat  the  same  vessel,  first  returning 
the  water  into  the  pneumatic  vessel,  if  thought  expedi- 
ent :  but  if  the  distillation  be  properly  attended  to,  this 
accident  can  never  happen. 

292.  ^  Accidents  in  the  Hxiviaiions  and  immersibne, 
I  place  the  accidents  arising  firom  these  two  operations 
in  the  same  class,  because  they  can  scarcely  take  place, 
bat  by  the  joint  operation  of  both. 

**  Any  article  which  is  badly  cleared  of  the  lixlvi- 
urn,  add  afterwards  inimersed  in  the  oxygenated  muri- 
atic acid,  bepomfes  almost  immediately  of  a  nankeen  co- 
lour, particularly  in  the  folds,  either  in  spots  where  cer- 
tain ^rts  have  not  been  sufficiently  rinsed,  or  else  the 
colour  is  geneiral,  if  the  whole  has  not  be^n  well  rin- 
sed. 

^^  The  sahie  accident  happens  if  soot  has  fallen  on 
the  UneB  or  (hreadl  The  difierence  is  simply  in  the 
colour,  which  approaches  more  to  brown.  The  colours 
are  capable  of  becoming  more  and  more  deep  if  the 


mismanagement  Be  not  remedied  as  soon  as  peiveived,  Tr^tsble 
and  that  before  the  goods  aM  subjected  to  other  im-  SobttMcca. 
mersrions  in  the  alkaline  lees,  or  of  the  oxygenated 
muriatic  acid.  The  same  accident  is  to  be  expected, 
if  the  goods,  though  white  at  the  time  of  their  immer- 
sion, are  suffered  to  remain  too  King  in  the  bleaching 
liquor.  This  does  not  fail  to  happen,'  particolarly  if  the 
articles  which  are  suffered  to  remain  even  in  a  weak 
Eolution,  are  kept  in  that  state  the  whole  night.  The 
next  day  they  are  found  to  be  yellow,  or  charged  with 
lixivium. 

293.  '*  The  only  method  of  remedying  these  acci- 
dents consists  in  the  use  of  water,  slightly  acidulated  with 
sulphuric  acid,  no  natter  whether  cold  or  hot,  bet  the 
hot  Glutton  operates  more  speedily.  The  spotted  or 
tinged  goods  are  to  be  soaked  in  this  water  for  a  few 
minutes,  or  a  quarter  of  an  hour,  accordingly  as  the  co- 
lour may  be  more  or  less  deep,  in  consequence  of  a  se^ 
ries  of  Hxiviations  or  immersions,  mom  or  less  rrpeat- 
ed.  In  this  situation  the  offensive  colour  is  sees 'almost 
immediately  to  disappear. 

294.  '^  Instead  of  making  a  sulphuric  solution  ex- 
pressly for  thilt  purpose,  diat  which  has  served  for  thei 
dressing  may  answer  very  well :  neither  of  tbeae  need 
be  stronger  than  haa  been  there  directed,  nnlesa  the 
goods  be  considerably  charged  with  coleor,  and  there 
be  a  great  quantity  to  immerse  at  oace.  The  acido* 
lated  Water  is  tried  by  the  aerometer,  and  if,  in  conse- 
quence of  having  been  used,  it  should  not  be  suflBci- 
ently  strong,  it  may  be  restored  by  adding  the  i^qui* 
site  quantity  of  acid  for  that  purpose.  It  is  necesisarj, 
when  any  new  acid  is  poured  in,  to  mix  it  well 
with  the  water  before  any  goods  are  immersed  there* 
in. 

"  It  must,  in  this  place,  be  observed,  that  thoogh  the 
thread  and  [iiece-goeds  may  become  charged  with  a  fo- 
reign colour,  in  consequenOe  of  the  accidents  here 
pointed  out,  both  these  articles  are  freqoently  very  well 
bleached  at  the  under  surface.  It  is  even  a  proof  that 
the  muriatic  acid  has  operated  effectually,  in  causing  the 
lixivium  to  produce  such  an  effect :  but  these  accidents 
are  difficult  to  be  observed  on  objects  simply  cleared,  or 
in  the  crude  state.  In  the  latter  case,  a  permanency 
of  the  original  colour  may  alone  shew  the  necessity  of 
using  the  sulphuric  acid,  particolarly  when  the  lees  and 
the  muriatic  acid  which  have  been  used  are  not  at  al^ 
exhausted. 

295.  **  Accidents  attending  the  preparation  or  dressing. 
Whftu  the  piece-goods  are  immersed  in  a  solution  of 
soap,  after  having  been  'taken  ont  of  the  sulphuric 
acid,  while  they  are  still  too  strongly  acidulated,  or 
instead  of  rinsing  them  they  be  immediately  conveyed 
from  the  acid  into  the  solution  of  soap  \  this  last  aolution. 
is  subject  to  curdle,  or  become  immediately  decompos- 
ed \  whence  the  operator  has  the  mortification  to  observe 
the  whole  surface  of  the  goods  covered  with  an  infinite- 
number  of  small  spots  of  6il,«  in  the  fbrm  of  clots,  of  a 
yellowish  colour,  and  very  tenacious,  particolarly  eii 
stockings  or  cotton  goods,  becanse  they  incorporate  as 
it  were  with  the  nap  or  textore  of  the  goodi :  they  dis- 
appear 


(r)  This  last  method  appears  to  be  preferable  to  every  other;  becanse  it  requires  Otily  a  slight  attention  to  the 
Inte^  and  can  never  produce  those  dangers  which  arise  from  the  ose  of  retorts. 
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Vegetable  appear  in  consequence  of  much  washing  or  rinsing.  I 
Sulwunoe».jau8t  fMiriioularly  mention  an  accident  which  may  hap- 
pen to  any  one,  namely^  that  of  placing  by  mistake 
etockings  or  other  bleached  objects,  which  have  re- 
ceived their  first  treatment  in  the  solution  of  soap,  upon 
articles  which  have  been  exposed  to  the  yapour  of  sul- 
phur. I  have  placed  stockings  upon  gauxe,  which  had 
been  whitened  by  sulphur,  and  found,  that  after  they 
had  remained  in  this  akuation  for  the  course  of  a  night, 
they  became  entirely  of  a  brown  red  at  the  place  of  con- 
tact. They  appeared  as  if  burnt  or  marked  with  a  hot 
iron.  This  colour,  which,  no  doubt,  was  produced  by 
the  combination  of. the  volatile  sulphuric  acid,  with  the 
alkali  of  the  soap,  with  which  the  stockings  were  still 
impregnated  to  a  certain  degree,  immediately  disappeared 
upon  exposing  them,  first,  to  the  action  of  a  bath  of  the 
odorant  oxygenated  muriatic  acid,  and  afterwards  to 
another  of  water,  slightly  acidulated  with  the  sulphuric 
<acid. 

296.  **  Every  salt  with  excess  of  acid,  such  as  the 
aalt  of  sorrel,  removes  the  ruddy  spots  here  mentioned 
with  equal  ease.  It  is  true,  tbst.this  salt  cannot  with 
convenience  be  used,  on  account  of  its  deacoess ;  but 
Che  residue  of  the  distilling  vessels,  that  is  to  say,  the 
water  which  holds  in  solution  the  residue  of  the  distil- 
lation of  the  oxygenated  muriatic  acid,  is  very  service- 
able in  this  process,  and  may  be  advantageously  used 
cither  hot  or  cold,  to  remove  those  very  teuacious  spots, 
which  are  not  at  aU  capable  of  being  removed  by  soap 
or  alkaline  leys, 

297.  ^'  When  the  spots  o(  oxide  of  iron,  commonly 
distinguished  by  the  name  of  ironmould,  are  small, 
they  may  easily  be  taken  out  with  the  salt  of.  sorrel  in 
.powder,  laid  upon  the  spot  itself,  which  is  afterwards 
to  be  moistened  with  a  small  quantity  of  water  j  or 
4he  part  which  is  spotted  may  be  steeped  in  a  solution 
of  the  same  salt.  It  soon  becomes  fainter,  and  at 
length  disappears,  after  which  the  place  most  be  very 
well  rinsed.  The  sulphuric  acid  may  be  usefully  ap- 
plied instead  of  the  salt  of  sorrel,  as  Berthollet  seems 
to  affirm  in  his  memoir ;  and  I  have  proved  with  suc- 
cess, that,  though  the  spots  may  penetrate  quite  through 
the  cloth,  and  be  very  broad,  yet  if  they  be  soaked  in 
a  bath  of  sulphuric  acid,  either  warm  or  cold,  when  the 
goods  are  taken  out  of  the  bath  of  muriatic  acid,  the 
effect  will  be  that  the  spots  insensibly  disappear.  If  the 
goods  be  of  close  texture,  the  operation  of  the  acid  is 
slower  (q). 

298.  **  With  regard  to  the  spots  of  rust  which  are 
frequently  seen  on  thread  or  cotton  stockings,  they 
are  produced  by  the  needles  of  the  engine,  and  com- 
monly disappear  during  the  dressing,  that  is  to  say,  in 
the  bath  of  sulphuric  acid.  The  same  observation  is 
true  of  the  spots  of  rust  which  sometimes  appear  on  the 
piece-goods,  in  consequence  of  their  having  been  in 
contact  with  iron.  In  general,  the  older  any  iron- 
mould  may  be,  the  more  tenacious  it  is,  and  the  more 
difficult  to  be  effaced  j  hut  every  spot  may  he  made  to 
disappear  in  time. 

299.  '*  It  frequently  happens  that  piece-goods  are 
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spotted  with  tar,  during  their  carriage  by  water,  in  Vegetable 
boats,    where  they  are  liable  to  be  placed    upon   the  S^ubstanccs. 
pitchy  parts  of  the  vessels,  or  in  contact  with  ^tarred         ▼ 
ropes.   These  spots  may  be  soon  taken  out,  by  rubbing 
them  with  oil  of  olive,  which  dissolves  the  tar^  or  still 
better,  by  holding  the  part  in  spirit  of  wine,  if  this  pro- 
cess should  be  thought  more  convenient.     The  latter  me- 
thod operates  by  the  complete  solntion  of  the  tar. 

300.  *'  With  regard  to  spots  of  wine,  cyder,  or  any 
kind  of  fruit,  they  may  be  effaced  by  dropping  a  few 
drops  of  the  oxygenated  muriatic  acid  upon  them,  which 
causes  them  almost  instantly  to  disappear.   But  there  are 

•  certain  fruits,  such  as  plums,  of  which  the  spots  are 
more  difficult  to  efface  y  they  nequiring  one  or  two  lixi- 
viations.  Those  that  are  gray,  or  reddish,  at  first,  assume 
a  fine  yellow  colour  in  the  muriatic  acid,  which  does  not 
disappear  during  a  subsequeut  Uxiviation,  but  requires  a 
second  immersion  in  the  bleaching  liquor. 

301.  *'  I  must  not  omit  a  second  very  simple  and 
economical  method  to  take  out  every  kind  of  spot 
occasioned  by  fruits,  such  as  strawberries,  gooseber- 
ries, &c.  It  consists  in  causing  the  spotted  part  to 
imbibe  water,  and  afterwards  to  born  one  or  two 
common  brimstone  matches  over  the  place :  the  sul- 
phurous gas  which  is  discharged  soon  causes  the  spot  to 
disappear. 

302.  "  There  is  a  kind  of  indelible  spot  which  is 
produced  from  red  ochre  and  the  charcoal  black,  with 
which  the  weavers  mark  the  turns  of  the  beam,  in  order 
to  ascertain  the  length  of  the  chain  of  piece-goods.  This 
kind  of  mark,  which  is  impiessed  on  the  goods  at  equal 
distances,  is  so  far  from  being  effaced,  that  it  seems,  in 
some  measure,  to  receive  strength  from  the  oxygenated 
muriatic  acid,  notwithstanding  the  intermediate  action 
of  the  leys." 

Use  of  ike  Oxygenated  Muriatic  Acid  in  discharging 
the  colours  of  dyed  or  printed  goods, 

303.  There  are  several  processes  allied  to  bleaching, 
which  depend  on  the  agency  of  the  oxygenated  muriiitic 
acid,  and  of  whioh  we  shall  therefore  treat  before  pro- 
ceeding to  describe  the  remaining  bleaching  processes. 
These  are  the  discharging  of  dyed  or  printed  colonrs  j  • 
the  bleaching  of  papery  the  cleaning  of  books,  maps, 
and  prints  j  and  the  bleaching  of  wax. 

304.  White  silk  and  wool,  on  being  steeped  in  oxy- 
genated muriatic  acid,  acquire  a  yellow  colour  ^  hence 
this  acid  is  of  no  use  in  bleaching  these  animal  substan- 
ces. It  readily  discharges  the  simple  colonrs  with 
which  silk  has  been  dyed,  such  as,  indigo  blue,  gray, 
lilac  and  crimson, *and  gray,  orange,  green,  Saxon  blue, 
apple  green,  fawn  colour,  brown  lemon,  and  dipped 
blue,  with  which  wool  has  been  dyed.  It  leaves  the 
goods,  however,  of  the  same  yellow  cast  as  it  imparts 
to  white  wool  and  silk ;  but  this  yellow  colour  is  readi- 
ly altered  to  a  clear  white,  by  immersion  in  the  sulphu- 
rous acid,  as  described  in  the  bleaching  .of  these  sub- 
stances. 

Silk  dyed  with  some  compound  colours,  as  violets^ 
greens,  browns,  blacks,  acquires  the  same  yellow  co-. 

lour. 


(^)  The  salt  of  sorrel  is  sold  in  London,  in  small  bottles,  by  the  perfnmers  and  apothecarief|  onder  the  name 
of  9ait  ofknwu    The  salphoric  acid,  as  prescribed  abovey  must  of  course  be  diluted. 

4Ta  • 
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V«>^table  loar,  bnt  not  so  speedily,  two  immersiona  being  usaalljr 
SubkUncet.  found  necessary  to  discharge  the  colours  completely. 
In  the  brown  violet  and  puce  colours,  which  are  com- 
posed of  blue  and  red,  the  blue,  commonly  first  disap- 
pears, and  by  a  subsequent  immeision  the  red  is  dis- 
charged. The  same  happens  with  the  yellow,  which 
forma  a  part  of  the  composition  of  green  and  orantre, 
the  blue  of  the  former,  and  the  red  of  the  latter  re- 
maining. In  blacks  which  are  composed  of  brown 
laid  upon  a  blue  or  a  root  colour,  the  brown  first  va- 
nishes. 

TVben  more  than  one  immersion  is  required,  it  is 
proper  to  use  a  bath  of  sulphuric  acid  between  them } 
and  this  is  particularly  necessary  where  iron  has  enter- 
ed into  any  of  the  colours. 

These  effects  of  the  oxygenated  muriatic  acid  serve 
to  explain  the  action  of  the  air  in  discharging  the  less 
permanent  colours  of  woollen  and  silken  goods,  and  in 
giving  to  white  clothes  a  yellow  colour.  It  is  ievident- 
]y  oxygen  which  is  in  botb  cases  the  active  principle, 
but  its  action  is  more  speedy  in  the  acid  than  in  the  at- 
mosphere, from  the  facility  with  which  the  former  is 
decomposed. 

305.  The  colours  employed  in  dyeing  or  printing 
cottons  or  linens  are  of  two  kinds  \  chemical,  or,  as  they 
are  sometimes  called,  false  colours,  and  fast  or  true  co- 
lours. The  former  disappear  in  a  very  short  time  up- 
on one  immersion  in  the  acid,  except  one  description  of 
yellow,  which  contains  in  its  composition  sulphate  of 
copper  (blue  vitriol),  sulphate  of  iron  (green  vitriol  or 
copperas),  an^  acetite.  of  lead  (sugar  of  lead).  Goods 
which  have  been  dyed  with  this  colour  must  first  be 
well  scoured  with  soap,  which  so'far  separates  or  de- 
composes the  colour^  that  a  subsequent  immersion  will 
readily  discharge  it,  whereas,  without  this  previous 
scouring,  the  acid  would  have  completely  fixed  the 
colour. 

Several  of  the  fast  colours,  as  the  blues,  yellows,  and 
blacks,  require  a  lixiviation  before  immersion  j  and 
two,  or  sometimes  three,  immersions,  with  intermediate 
baths  of  sulphuric  acid,  are  necessary  completely  to  re- 
move them.  Most  other  fast  colours  yield  to  a  single 
immersion.  A  peculiar  exception  to  this  is  the  Adria- 
nople  red,  which  never  becomes  entirely  white,  how- 
ever numerous  the  lixiviations,  immersions,  and  acid 
baths  employed. 

306.  '*  There  is  another  thing  no  less  worthy  of  re- 
mark, with  regard  to  die  black  colour,  which  forms 
the  outline  or  .border  of  designs,  namely,  that  if  the 
muslin,  or  cleared  fine  piece,  upon  which  the  different 
flowers  were  designed  which  have  been  discharged,  be 
folded  together  iu  several  folds,  or  placed  upon  a  dark- 
coloured  ground,  the  effaced  outline  becomes  visible 
according  to  the  exposure  of  the  piece  under  a  certain 
obliquity  of  the  light,  exhibiting  the  appearance  of  a 
slight  trace.  The  kind  of  outline  which,  under  these 
circumstances^'  becomes  visible,  cannot  be  compared  to 
any  thing  better  than  the  embroidery  of  muslins  pla- 
ced on  a  coloured  ground.  This  trace  seen  at  a  cer- 
tain distance  has  the  same  effect,  and  even  when  close- 
ly observed,  it  is  impossible  to  det<;rmine  what  it  is,  be- 
cause it  is  not  visible,  except  under  a  certain  reflection 
of  the  light }  nevertheless  the  whole  piece  appears 
wbitCt  and  of  a  very  superior  quality.    I  have  remark- 
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ed,  that  this  effect  does  not  take  place  excepting  with  Tcgetable 
regard  to  the  old  prints  of  flowered  designs  of  the  troe  Sobf  uncei. 
India  calicoes  imported  from  that  part  of  the  globe.         ^      ' 
For  in  the  printed  goods  of  our  manufactures,  such  as 
those  of  Paris,  Joly,  St  Denis,  and  Beaovais,  all  the 
traces  of  the  designs  completely  disappeared,  to  my 
great  surprise.     It  must,  therefore,  necessarily  be  ad- 
mitted, that  the  difference  in  these  results  depends  on 
the  qualities  of  the  mordants,  which  are  more  or  less 
oily,  or  the  manner  of  striking  the  blocks  in  the  act  of 
printing. 

<*  If  thb  effect  were  produced  by  the  mordant  with 
the  outlines  of  the  designs  in  the  pieces  of  printed 
goods,  it  might,  perhaps,  be  of  advantage  to  take  the 
same  method  of  obtaining  a  substitute,  instead  of  the 
rich  expensive  embroideries  with  which  the  fine  mus- 
lins of  India  and  Switzerland  are  covered.  These  d^ 
signs  likewise  do  not  appear  in  their  full  effect,  but 
when  they  are  placed  upon  a  transparent  stilff  of  a 
deep  colour,  which  exhibits  all  the  outline.  This  bb^ 
thod  of  producing  so  rich  an  effect  would  be  extreme- 
ly simple,  singularly  permanent,  and  highly  economi- 
cal. I  think,  however,  that  I  may  add,  that,  after  ma- 
ny trials,  I  have  at  last  succeeded  in  discharging  this 
mordant,  sometimes  by  a  bath  of  snlphuric  acid,  rather 
stronger  tlian  usual,  and  at  other  times  by  soaping  the 
goods  before  and  after  the  bath.  This  managemeDt  k 
very  essential  to  be  known,  in  order  that  the  operator 
may  not  be  exposed  to  the  mortification  of  seeing  tlie 
same  designs  return  again  by  the  second  action  of  the 
madder  applied  to  the  same  bleached  piece  in  a  subse- 
quent printing  process.  To  obviate  every  accident  ^ 
this  kind,  it  will  be  proper  to  inform  the  owner  which 
of  the  methods  have  been  used  to  bleach  their  goods, 
and  in  case  the  new  method  may  have  been  osed,  it 
would  then  be  prudent  to  pass  them  previously  through 
a  good  bath  of  sulphuric  acid  *•''  •  JHeM- 

307.  Colours  laid  in  oil,  which  do  not  contain  mad-sM*!  i># 
der,  must  be  first  heated  in  an  alkaline  ley,  and  then' 
scoured  with  soap. 

B  leaching  <if  Paper* 

308.  The  bleaching  of  paper  has  been  rendered  con- 
siderably more  expeditious  by  the  use  of  the  oxygenat- 
ed muriatic  acid.  The  following  processes  are  given 
by  De  Charmes,  as  extracted  firom  different  French  me* 
moirs. 

Bleaching  of  old  printed  Paper s^  to  be  worked  up  again, 

309.  *'  I.  Boil  your  printed  papers  for  an  instant  \n 
solution  of  soda  rendered  caustic  by  potash.  _  The  soda 
of  varech  is  good. 

'  ^'  2.  Steep  them  in  soap  water,  and  then  wash  them, 
afler  which  the  material  may  be  decomposed,  or  redu- 
ced to  a  pulp,  by  the  machinery  of  the  paper-milL*  The 
washing  with  soap  may  be  omitted  without  any.  great 
inconvenience. 

Bleaching  of  old  written  Papers^  to  be  worked  up  again. 

310.  *'  Steep  your  papers  in  a  cold  solution  of  sul« 
phuric  acid  in  water,  after  which  wash  them  before 
they  are  taken  to  the  mill.  If  the  acidulated  water  be 
heated,  It  will  be  so  much  the  more  effectual. 

Bleaching 
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f  e^tiible  Bleaching  of  printed  Papers  without  destroying  the  teX' 
Dbstancei.  ture  of  the  Leaves. 

31 1.  **  I.  Steep  the  leaves  in  a  caustic  solution  of 
soda,  either  hot  or  cold.     2.  And  in  a  solution  of  soap. 

3.  Arrange  the  sheets  alternately  between  cloths,  in 
the  same  *  manner  as  the  paper-makers  dispose  thin 
Rheets  of  paper  when  delivered  from  the  form.  4.  Sub- 
ject the  leaves  to  the  press,  and  they  will  become  whiter, 
unless  they  were  originally  loaded  with  size  and  printers 
ink.  If  the  leaves  should  not  he  entirely  white  by  this 
first  operation,  repeat  the  process  a  second,  and  if  ne- 
cessary, a  third  time.  The  bleached  leaves,  when  dried 
ftnd  pressed,  may  be  used  again  for  the  same  purposes 
as  before. 

Bleaching  of  old  written  Papers  without  destroying  the 

texture  of  the  Leaves. 

3r2.  '*  I.  Steep  the  paper  in  water  acidulated  with 
•ulpburic  acid,  either  hot  or  cold.^  2.  And  in  the  solu- 
tion of  oxygenated  muriatic  acid.  These  papers,  when 
pressed  and  dried,  will  be  fit  for  use  as  before. 

The  method  of  bleaching  Rags  of  the  natural  brown  co» 
lour  for  the  Manufactory  of  white  Paper, 

313.  '*  I.  Let  the  rags  be  opened  or  separated  from 
each  other,  after  previous  soaking  or  raaceratioo  for  a 
longer  or  a  shorter  time,  according  to  their  texture  and 
qaantity.  2.  Give  a  lixiviation  in  caustic  vegetable  or 
mineral  alkali.  3.  Pass  them  through  the  oxygenated 
muriatic  acid,  more  or  less  concentrated  with  alkali. 

4.  Let  the  mass  be  then  worked  for  a  sufficient  time  in 
the  apparatus  of  the  paper-mill,  and  it  may  be  advan- 
tageously substituted  instead  of  that  which  is  afibrded  by 
white  rags. 

**  The  white  colour  will  be  still  better,  if,  after  the 
maceration,  the  rags  be  opened,  and  subjected,  as  usual, 
to  the  action  of  the  mill ;  after  which  the  paste  itself 
mvst  be  subjected  to  one  lixiviation,  one  immersion,  and 
a  bath  of  sulphuric  acid.  The  mass  being  then  well 
washed  and  pressed  out,  may  be  thrown  into  a  trough  to 
be  manufactured. 

Method  of  bleaching  Rags^  of  all  Colours  whatever ^  tn 
order  to  make  white  Paper, 

314.  "  I.  Let  the  rags  be  opened,  as  before.  2. 
Steep  them  in  |he  oxygenated  muriatic  acid.  3.  If, 
as  it  commonly  happens,  the  colour  is  discharged  by 
this  first  immersion,  let  these  bleached  and  decomposed 
rags  be  imn^ersed  in  water  acidulated  with  sulphuric 
•cid.  4.  Complete  the  disorganization  by  the  mallets  or 
cylinders  of  the  mill,  after  having  previously  well  washed 
tbem. 

*'  If  the  colour  should  not  be  sufficiently  discharged 
by  the  first  immersion  in  the  oxygenated  muriatic  acid, 
which  is  very  seldom  the  case,  give  them  another  alka- 
line lixiviation,  and  afler  that  a  second  immersion  in 
the  oxygenated  muriatic  acid  ;  after  which  steep  them 
in  water  acidulated  with  sulphuric  acid,  either  hot  or 
co^d,  the  latter  of  which  isjhe  most  active  and  effec- 
tual }  and,  lastly,  let  them  be  subjected  to  the  action  of 
the  mallets  or  cylinders. 

*'  Red  and  bftte  colours  are  most  tenacious.  With 
regard  to  black,  it  will  be  sufficient  if  they  be  steeped 
after  opening,  their  texture,  i.  In  a  diluted  solution  of 
•Qipborio  acid  •,  aod,  2«  In  a  solntioo.  of  the  oxygena« 


C  H  I  N  G.  701 

ted  muriatic  acid.  If  the  operator  could  know  that  Vei>ttable 
these  rags  had  been  dytd  in  the  raw  state,  a  still  more  Suhtunces. 
brilliant  white  might  be  obtained  by  following  the  se- 
cond method  described  in  the  preceding  article.  '  But 
it  very  seldom  happens  that  coloured  ra^  have  not 
been  bleached  before  they  were  dyed.  The  manipu- 
lations may  be  performed  with  sufficient  speed  to  bleach 
at  least  three  thousand  pounds  weight  in  the  course  of 
the  day,  without  appropriating  any  extraordinary  edi- 
fice or  workshop  to  this  purpose*."  *  Jnehol- 

315.  But  by  far  the  best  method  of  bleaching  P^'ctMrmei, 
per,  is  by  applying  the  gas  to  it  while  in  the  state  of 
paste  'y  the  method  of  doing  which,  with  the  steps 
which  led  to  it,  are  thus  related  in  a  Memoir  of  C« 
Loysel,  in  the  Ann,  de  Chimie^  as  translated  by  Mr 
Nicholson,  in  his  valuable  Journal,  from  which  we  have 
extracted  it. 

316.**  The  process  of  bleaching  the  past£  of  the  paper- 
maker,  even  when  produced  from  the  most  common  rags, 
will  communicate  to  it  the  quality  of  the  best  sort.  By 
these  -means  our  paper  manufactories  may  supply  our 
wants  in  fine  white  paper,  and  even  obtain  the  prefer- 
ence in  foreign  markets.  The  result  of  this  operation 
would  be,  that  a  greater  number  of  workmen  would 
find  employment,  and  the  advantages  of  this  increase 
of  industry  would  be  of  still  greater  national  value,  than 
even  the  foreign  export  which  might  be  expected. 

"  The  success  of  bleaching  the  paste  of  paper  by  the 
method  of  Citizen  Berthollet  is  no  longer  problemati- 
cal. The  application  which  has  been  made  to  the  pa- 
per used  in  making  assignats,  has  placed  this  question 
beyond  all  doubt  as  to  its  solution. 

317.  *'  It  was  at  the  commencement  of  the  year  2« 
that  the  committee  of  assignats  and  moneys  of  the  na- 
tional convention,  of  which  I  was  a  member,  resolved 
to  employ  this  method,  together  with  that  of  stereo- 
typage,  which  had  been  adopted,  to  oppose  new  obstacles 
to  the  practice  of  forgery. 

'*  We  particularly  consulted  Citizens  Bertbollet, 
Fourcroy,  and  Guyton  on  this  enterprise.  Their  ap- 
probation of  tbe  project,  and  the  information  they  af> 
forded  us,  soon  gave  as  the  power  of  realizing  it* 
We  were  also  assisted  with  the  knowledge  of  Citi- 
zens Welter,  Athenas,  Alban,  Camy,  Marchais  and 
Ribaucour,  who  with  great  zeal  communicated  their 
processes,  and  permitted  us  to  inspect  their  several  ma-  " 
nufactories. 

318.  *' Our  first  processes  were  executed  precisely 
according  to  the  method  of  Citizen  Berthollet.  The  - 
rag  was  subjected  in  succession  to  different  leys,  to 
baths  of  the  bleaching  liquor  and  sulphuric  acid  point- 
ed out  in  his  memoir.  Berthollet  bad  shown,  and  we 
were  also  convinced  by  our  own  experience,  that  the 
gas  is  less  confined  in  the  simple'  fluid,  prepared  with- 
out addition  of  fixed  alkali,  than  it  is  in  that  which  con- 
tains potash  or  soda ;  and  that  it  is  consequently  more 
disposed  to  separate  and  enter  into  new  combinations. 
We  therefore  at  first  made  use  of  this  simple  liquor  ^ 
but  tlie  workmen  soon  exhibited  a  strong  repugnance 
to  its  use  on  account  of  the  fumes  it  emits,  which  are 
extremely  inconvenient,  even  when  chalk  is  diffiised  in 
the  liquor.  This  inconvenience  forced  us  to  abandon 
it,  though  with  regret.  This  sacrifice  was  so  much 
the  more  considerable,  as  it  occasioned  a  loss  of  tim<2» 
and  considerable  increase  of  ezpence.   We  decided  that 
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Vegetable  we  woafd  receive  the  gas  la  a  solution  of  potash  ^  bu^ 
Substnnrtfs.as  the  doses.in  which  this  alkali  may  be  used  have  li- 
mits of  great  extent,  we  endeavoured  to  keep  as  near 
as  possible  to  that  preparation  which  is  sufficient  to  pre* 
vent  the  spontaneous  disengagement  of  the  gas,  and 
by  that  means  catise  the  liquor  to  lose  tbe^dour  we 
were  desirous  of  avoiding.  This  dose  was  5  kilograms 
of  potash  to  100  litfes  of  water  (il  pounds  avoirdu- 
pois, to  214  ale  gallons.) 

319.  "  The  rags  bleached  in  this  manner  became  of 
the  most  brilliant  white.  NeverthelesS|  a  part  of  this 
perfection  disappeared,  when  tlte  rag  was  converted 
into  paste,  and  that  paste  into  paper.  It  was  easy  to 
discover  the  cause;  namely,  that  the  interior  parts  of 
the  thread  in  the  rag  were  less  exposed  to  the  action  of 
the  liquor  than  those  at  the  surface.  This  motive  de- 
termined us  to  abandon  the  bleaching  of  the  rags,  and 
to  operate  upon  the  paste  itself. 

320.  "  We  were  here  opposed  by  new  obstacles. 
When  the  rag  is  converted  into  a  paste  proper  to  be 
worked,  'its  coherence  is  such  that  it  settles,  and  no 
longer  permits  the  leys  and  baths  of  the  bleaching  li- 
quor to  penetrate  through  all  its  parts,  in  consequence 
of  which  property  the  paper  was  found  to  have  veins 
and  different  shades  of  colour.  We  remedied  this  in- 
convenience, by  taking  the  matter  in  a  mean  state  be- 
tween the  rag  and  the  paste  proper  to  be  converted  in- 
to sheets  of  -paper.  We  succeeded  in, this  respect  by 
deiitroying  the  texture  of  the  rag  under  the  first  cylin- 
der so  as  to  separate  its  fibres,  an  operation  which  usu- 
ally lasted  two  hounr  for  a  pile  of  50  kilograms.  Thus 
it  was,  that  by  successively, avoiding  the  extremes  of 
too  much  and  too  little  mechanical  connexion,  we  ad- 
vanced towards  our  object. 

321.  "  The  apparatus  .which  Citizen  Welter  imagin- 
ed, and  of  which  Citizen  Berthollet  has  given  a  de- 
scription in  the  first  volume  of  the  Journal  of  Arts  and 
Manufactures,  is  applicable  to  all  the  methods  which 
can  be  employed  to  procure  the  different  kinds  of 
bleaching  liquor,  whether  the  water  of  the  receiver  con- 
tains fixed  alkali  or  not ',  whether  the  muriatic  acid  be 
used  on  the  oxyd  of  manganese,  or  the  gas  be  obtained 
by  sulphuric  acid,  upon  the  mixture  of  oxyd  of  manga- 
Yiese  and  muriate  of  soda.  This  apparatus  is  particularly 
preferable  to  all  others  in  the  case  where  the  water  of 
the  receiver  contains  no  alkali,  because  the  absorption 
of  the  gas  is  favoured  by  its  being  brought  into  contact 
with  the  water  at  a  great  number  of  surfaces.  But  as 
we  had  determined  to  use  a  solution  of  potash,  we  were 
able  to  make  some  modifications  of  this  apparatus. 

322.  "  One  thousand  litres  of  water  are  placed  in  the 
receiver,  holding  in  solution  fifty  kilograms  of  white 
purified  and  calcined  potash. 

"  When  the  disengagement  of  gas  is  effected  by  the 
muriatic  acid,  the  materials  are  used  in  the  following 
doses : 
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323.  *'  The  operation  ^is  begun  by  dian^ging  Ac  .re-  V«geuu 
ceiver  with  1000  litres  of  alkaline  water,  after  which  Sub»t«nc( 
the  aperture  8  is  closed  with  its  stopper  well  luted. 
Each  matrass  is  then  placed  in  its  sand-bed  j  and  pul- 
verized manganese  is  introduced.  '  The  muriatic  acid 
is  poured  upon  the  manganese,  and  the  stoppers  into 
which  the  tubes  of  communication  pass,  are  duly  pla- 
ced. The  juncture  is  luted  with  paper  soaked  in  starcfi. 
And  the  lute  is  left  to  dry  from  six  to  twelve  hours, 
after  which  the  fire  is  lighted  in  the  furnaces. 

324.  '*  The  process  of  distillation  lasts  from  ten  to 
twelve  hours.  When  it  is  finished  the  tubes  are  un- 
luted,  the  fire  extinguished,  and  the  matrasses  suffered 
to  cool  in  their  sand  beds,  till  the  temperature  of  these 
beds  has  descended  to  60  or  70  degrees,  (centigrade) 
at  which  period,  water  of  the  same  heat  is  poured  into 
the  matrasses.  The  water  dilutes  the  residue  of  the 
distillation,  which '  mixture  is  to  be  poured   out,  and 

.  the  vessels  suffered  to  cool  in  baskets  containing  straw. 
If  the  precaution  of  introducing  hot  water  in  this  man- 
ner upon  the  residue  were  not  taken,  it  would  become 
so  solid  when  the  operation  is  performed  with  sulphuric 
acid,  in  the  manner  we  are  about  to  describe,  that  it 
could  not  be  extracted  without  much  trouble  and  dan- 
ger of  breaking  the  vessels. 

325.  *'  If  the  disengagement  of  the  gas  be  made  by 
sulphuric  acid,  the  following  doaea  are  ueed : 

Oxyd  of  manganese  25  kilognuns 

Muriate  of  soda  70 

Sulphuric  acid  at  50  degrees  -of  density  25 


Oxyd  of  manganese 

Muriatic  acid  at  20  degrees 
of  density  according  to  the 
aerometer  of  Baum^y 


} 


24  kilograms' 
68 


92 


-ToUl 
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which  makes  for  each  of  the  eight  distilling  vessels  I  It 
kilograms  of  materials* 


'*  The  mcid  is  to  be  diluted  with  an  equal  bulk  of 
water,  or  16  litres,  which  will  reduce  its  density  to  31 
degrees. 

"  The  eighth  part  of  this  for  each  matrass  amounts 
to  144-  kilograms. 

326.  ^*  The  oxyd  of  manganese  and  muriate  of  soda 
being  pulverized  are  mixed  together.  The  matrass  is 
to  be  charged  and  the  operation  conducted  as  before 
described.  This  method  is  the  most  economical,  be- 
cause the  sulphuric  acid  is  cheaper  than  the  muriatic, 
and  also  because  it  is  practicable  to  obtain  from  the  re- 
sidue of  the  distillation,  the  soda  of  the  muriate  which 
is  converted  into  sulphate  of  soda }  that  salt  being  de- 
'composable  by  well  known-processes. 

**  In  order  to  measure  the  force  of  these  liquors,  or 
their  bleaching  power,  we  made  use  of  the  solution  M>f 
indigo  prescribed  by  Citizen  Descroizillee. 

"  One  part  by  measure  of  the  bleaching  liquid  pre- 
pared as  before  mentioned,  will  usually  destroy  the  blue 
colour  of  nine  parts  of  proof  solution  of  indigo  $  it  was 
of  the  same  strength  as  that  of  Javel,  prepared  by  Citi- 
zen Alban. 

Choice  and  Preparation  of  the  Rags, 

327.  '*  The  strength  or  tenacity  of  paper  depends 
upon  the  staple  or  fibre  of  the  nsateriai  from  which  it 
is  made.  Rags  of  new  cloth  aad  cordage  compose  ar 
paper  more  tough  t|]aQ  old  rags,  aad  the  first  of  these 
materials  presents  a  great  variety  on  account  of  the 
quality  of  the  hemp  or  flax  of  which  tbey  are  formed* 
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;etab!e  Bag^^of  StM  now  olotb^  whether  raw  pv  hieeobed  by  tbe 
tancca.  oxygenated  merialic  acid,  stand  ia  the  first  raaki  after 
t^bieh  cordage  and  o4d  rags  may  be  classed.       ^ 

328.  ^*  Packer  intended  tor  bills  of  exchange,  or  other 
commereial  and  leg^l  iastraments^  oagbt  to  be  tough, 
in  order  thai  it  nmy  not  be  easily  tocn  when  thin.  For 
thie  paper  the  materiais  of  the  first  class  must  be  entire- 
ly, or  in  large  proportion,  employed.  The  price  which 
the  consnmers  are  disposed  to  pay  for  this  article,  is 
sufficient  to  indemnify  the  manufooturer  for  his  care  and 
industry,  as  this  kind  of  paper  is  sold  in  France  for  5 
or  6  franka  the  kilogram. 

329.  *'  The  other  papers  also  reqwire  to  be  more  or 
less  toogh,  according  to  their  thinness,  and  the  use  to 
which  they  are  applied,  but  a  clear  white  colour  is 
sought  in  paper  of  every  description.  The  first  ope- 
ration to  whicfi  the  rags  are  subjected  is  sorting,  in 
order  that  each  branch  ef  tbe  manufacture  may  have 
its  appropriate  material,  after  which  they  are  cot  with 
shears  into  pieces  of  about  one  decinaeter,  or  three  or 
four  inches  square. 

330.  **  I  will  suppose  that  the  object  of  tbe  mann« 
fnctarer,  is  to  obtain  paper  of  a  beautiful  white.  If  it 
18  intended  t4^  be  thin,  so  that,  for  example,  a  ream  of 
the  size  denominated  raisin  should  weigh  only  four  or 
five  kilograms,  that  is  to  say,  abont  one-third  of  the 
weight  of  common  paper  of  the  same  form  j  the  maniH 
facturer  makes  choice  either  of  new  rags  already  of  a 
fine  white,  or  of  unbleached  rags. 

*^  In  the  case  of  the  white  rags,  it  ie  sufficient  to  pass 
them  under  the  first  cylinder,  then  to  give  them  n  bath 
of  the  bleaching  liquor,  and  afterwards  a  bath  of  sul- 
phuric acid,  as  we  shall  proceed  to  direct  y  after  which 
they  are  passed  under  the  finishing  cylinder  for  seven 
or  eight  houiB,  and,  lastly,  conveyed  to  the  working 
treogb  to  be  made  into^  sheets  of  paper. 

331.  i*  Rags,  which  have  never  been  bleaclied,  may 
he  treated  by  either  of  the  following  processes :  that 
is  to  say,  the  first,  which  preserves  the  utmost  degree 
of  toogbaees  to  the  paper,  but  is  Kkewise  the  most  ex- 
pensive, consists  in  decomposing  the  rag,  and  afterwards 
Applying  the  method  of  Citizen  BerthoUet  for  bleach^ 
ittg  piece  geodff  j  namely,  subjecting  it  to  tbree  or  four 
lixiviations,  and  afterwards  alternately  to  lixiviations, 
baths  of  the  bleaching  liquor,  and  baths  of  sulphurio 
acid.  The  weight  of  the  raw  unbleached  material 
u  diminished  from  50  to  45  per  cent,  in  these  opera- 
tions. 

332%  ^'  This  method  was  the  first  which  we  used  for 
the  assignat  paper;  bat  we  soon  perceived  that  we 
Blight  omit  .most  of-  the  lixiviatione  and  baths  of  the 
bleaching  fluid,  and  still  preserve  as  much  toughness 
M  the  paper  required.  Nothing  further  was  necessary 
for  this  purpose  than  to  suffer  the  rag  to  undergo  a  de- 
gree of  fermentation  more  or  less  advanced,  hy  leaving 
it  €0  ret.  In  this  operation  the  colouring  matter  under- 
goes a  slow  combustion,  and  passes  to  a  kind  of  sapona- 
ceous state,  and  is  carried  off  by  the  water,  by  washing 
the  ra^  in  the  vessel  of  the  first  cylinder. 

**  One  single  lixiviation,  to  baths  of  the  bleaching 
K^^or,  and  one  of  sulphuric  acid,  are  then  sufficient  to 
bleach  completely  the  raw  rags  or  cordage.  This  is 
the  second  method.  We  were  not  at  that  time  ac- 
^Minted  wilh  the  economical  process  ef  Citiaen  Clmp- 
tal  ia  tbe  operatioda  of  lixivuUioa.      This  will,   na 
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doubt,  be  used  \  but  the  effect  of  rotting,  carefully  con-  V€gMai>lc 
ducted,  will  always  be  ibcmd  very  advantagcon^  Suliauaccs. 

333*  *'  Lastly,  If  tbe  rags  be  neither  perfectly  white, 
nor  raw  and  unbleachedy  but  ms  a  med*ttm  state, 
they  are  left  to  rot  foe  a  shertes  time,,  for  eamniple, 
12  or  14  days,  and  are  taken,  up  when  tlie  heat  el  the 
fermentation  raiaee  the  tberasometei!  to  3«°  or  33^, 
after  which  the  process  is  to  be  conducted  as  before 
mentioned. 

Composition  of  a  bath  of  the  bleaching  liquor ^Jor  a  pile 
of  decomposed  rags ^  weighing  50  kilograms* 

334.  *'  For  each  heap  of  tags,  a  certain  number,  for 
example,  eight  or  nine,  wooden  tube  are  disposed  in  a 
Bne,-  capable  of  eontaining  in  the  whole  600  litres  of 
water  v  450  litres  of  pure  water  are  poured  in,  and  90 
litres  of  bleaching  liquor  are  added  in  equal  portions 
to  each  of  the  vessels,  after  which  the  50  kilograms  of 
decomposed  rags  are  disposed  in  equal  portioos  in  each 
tub. .  The  stuff  is  left  finr  aboat  12  honn  in  thie  bath^ 
agitating  it  from  time  to  time,  after  which  it  ia  to  be 
completely  washed  in  clean  water,  and  pni  into  a  bath 
of  solphuric  acid,  composed  of  water  200  litres, .and 
acid  at  50  degrees  3  kilograms,  which  batb  will  then 
have  the  strength  of  about  four  degrees  of  the  nerometer 
of  Baum^. 

**  Tbe  inunersion  in  the  bath  must  continne  Jbr  three 
quarters  of  an  hour  or  an  hour,  after  which  the  materi- 
als must  be  well  washed  in  clear  water,  and  canried  to 
the  mill  to  be  manufactured. 

335.  ^  If  the  action  of  tbe  baths  of  bleeching  li- 
quor be  not  exhausted  by  the  immersion  of  the  decom- 
gosed  rags  (which  may  be  ascertained  by  tbesolutien  of 
indigo),  it  may  be  applied  to  other  materiajis  of  the 
same  kind. 

336.  ''Such  was  the  state  in  which  we  left  this  new 
art  in  the  year  3.  Since  that  time  Citizen  Welter,  to 
wliom  chemistry  and  the  arts  are  indebted  for  a  num- 
ber of  ingenious  processes,  has  simplified  that  of  pre- 
paring the  bleaching  liquor.  He  has  found,  for  ex- 
ample, that  instead  of  the  three  vessels  of  the  receiver, 
it  is  sufficient  to  employ  two  even  for  the  simple  liquor 
that  contains  no  fixed  alkali. 

*'  It  was  before  seen  that  we  were  obliged  to  employ 
an  alkaline  solution  in  the  receiver,  to  prevent  that 
odour  which  the  simple  liquor  emits  when  paper  stoff 
ie  agitated  in  the  baths.  The  use  of  alkali  answered 
^ur  purpose  very  well  in  this  respect^  but  this  ex- 
penditure, besides  weakening  tbe  bleacfaiug  l^iquor,  near^ 
ly  doubled  our  expence.  Though  this  difference  in  the 
price  was  of  little  consequence  with  regard  to  tbe  object 
we  then  had  in  view,  it  is  not  so  with  regard  to  the 
common  operation  upon  paper  intended  for  sale.  Xvery 
means  of  economy  most  then  be  t»ed.  Now  Citizen 
Welter  found  that  it  is  easy  to  obviate  the  inconvenf- 
ence  of  the  same  liquor  in  the  operation.  His  method 
consists  in  no  longer  agitating  the  goods  or  material  in 
an  open  bath,  but  to  close  it  exactly  by  meana  of  a 
cover  ;  and  be  agitates  it  by  means  of  cross  pieces  atp> 
taclied  to  a  handle  turned  on  the  outeide. 

337.  *^  A  rough  estimate  of  the  price  of  the  simple 
bleaching  liquor  prepared  by  tbe  sulphuric  acid,  this  be-- 
ing  the  most  economical  process. 

**  The  receives  ia  supposed  to  cooiaiii  2000  litreb  of 
water.. 

25  kilograms 
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25  kilogramB  bf  oxide  of  manganese  cost  at 

most  1 5 

70  kilograma  of  muriate  of  soda  7 

25  kilograms  of  sulpharic  acid,  at  50  c.  37 

Three  days  work  principal  men  9 

Three  days  do.  assistant  or  labourer  4 

Fael,  about  *  3 

Wear  and  tear  6 

Our  apparatus  cost  622  franks^  and  the  car^ 
riage  and  fixing  increased  our  expence  to 
J  000  franks,  the  interest  of  which,  at  10 
per  cent,  is  100  franks  j  and  if  the  work  ^ 
be  repeated  so  many  times  in  the  year, 
the  interest  per  operation  will  be  1 
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^^  Hence  the  litre  of  bleaching  liquor  will  cost  near- 
ly 9  cents  in  round  numbers  (r). 

338.  "  Estimate^  of  the  increase  of  expence  occasion- 
ed  in  the  operation  upon  a  pile  of  50  kilograms  of  the 
paste  of  paper,  supposing  one  bath  of  the  bleaching 
liquor  and  one  of  sulphuric  acid,  which  ia  most  com- 
monly the  case. 


Ninety  litres  of  the  bleaching  liquor  at  nine 

cents 
Three  kilograms  of  sulphuric  acid,  at 

I  fr.  50  c. 
WorkmianBhip 

Total, 


8  fr.  10  c. 


4 
o 


50 

JO 


13      20 


TVhich  gives  for  each  kilogram  of  paper  an  ex* 
pence  of  0,262  franks,  or  about  27  cents.  Now  the 
common  paper  in  the  market  tksually  sells  for  about 
I  fr.  30  c.  or  I  fr.  40  c.  the  kilogram,  and  with  the 
simple  augmentation  of  27  cents  for  the  operations  of 
•bleaching,  it  obtains  the  preference  beyond  that  which 
is  sold  for  three,  four,  or  even  five  franks,  which  can 
only  be  obtained  in  a  limited  quantity,  on  account  of 
the  selection  of  rags,  f  he  foregoing  methods  must 
therefore  produce  a  great  diminution  in  the  price  of 
fine  paper.  They  are  more  particularly  advantageous 
when  applied  to  the  manufacture  of  thin  paper,  because 
the  expences  of  bleaching  are  always  proportioned  to 
the  weight  of  the  material,  and  consequently  are  least 
upon  thin  paper.^* 

Of  Whitening  and  Cleaning  Prints^  Maps^  Books^  and 

other  Articles  of  Paper. 

339.  The  oxygenated  muriatic  acid  was  first  applied- 
to  this  purpose  by  Citizen.  Chapial,  and  the  method  has 
been  employed  with  the  greatest  success  by  Citizens 
Vialard  and  Heudier. 

The  acid  in  the  state  of  gas  might  be  used  for  this 
purpose,  but  it  Is  safer  and  equally  efficacious  to  em* 
ploy  it  in  the  liquid  form. 


340. '  Simple  immersion  in  oxygenated  nnriatic  acid,  VcfccublQ 
letting  the  article  remain  in  it  a  longer  or  shorter  space  Sabitaaott 
of  time,  according  to  the  strength  ^  the  liquid,  will  be 
sufficient  to  whiten  an  engraving.  If  it  be  required  to 
whiten  the  paper  of  a  bound  book,  as  it  is  necessary  that 
all  the  leaves  should  be  moistened  by  the  acid,  care  must 
be  taken  to  open  the. hook  well,  and  to  make  the  boards 
rest  on  the  edge  of  the  vessel,  in  such'  a  manner  that  the 
paper  alone  be  dipped  in  the  liquid :  the  leaves  must  be 
iseparated  from  each  other,  in  order  that  they  be  eqnal- 
y  moistened  on  both  sides. 

'  The  liquor  assumes  a  yellow  tint,  and  the  paper  be- 
comes white  in  the  same  proportion.  At  the  end  of  two 
or  three  hours  the  book  may  be  taken  from  the  acid  li- 
quor and  plunged  into  pure  water,  with  the  same  care 
and  precaution  as  recommended  in  regard  to  the  acid 
liquor,  that  the  water  may  exactly  touch  the  two  sor- 
faces  of  each  leaf.  The  water  must  be  renewed  every 
hour,  to  extract  the  acid  remaining  in  the  paper,  and 
to  dissipate  the  disagreeable  smell. 

.  341.  ^  By  following  this  process,  there  is  some  dan- 
ger that  the  pages  will  not.  be  all  equally  whitened, 
either  because  the  leaves  have  not  been  sufficiently  se- 
parated, or  because  the  liquid  has  had  more  action  on 
the  front  margins  than  on  those  near  the  binding.  On 
this  account  the  practice  followed  by  book-binders, 
when  they  wish  to  whiten  printed  paper,  is  to  be  pre- 
ferred. They  destroy  the  binding  entirely,  that  they' 
may  give  to  each  leat  an  equal  and  perfect  immersion  'y 
and  this  is  the  second  process  recommended  by  M. 
Chaptal. 

"  They  begin  (says  he)  by  unsewing  the  book 
and  separating  it  into  leaves,  which  they  place  in  cases 
formed  in  a  leaden  tub,  with  very  thin  slips  of  wood  or 
glass,  so  that  the  leaves  when  laid  flat  are  separated 
from  each  other  by  intervals  scarcely  sensible.  The 
acid  is  then  poured  in,  making  it  fall  on  the  sides  of 
the  tub,  in  order  that  the  leaves  may  not  be  deranged 
by  its  motion.  When  the  workman  judges,  by  the 
whiteness  of  the  paper,  that  it  has  been  sufficiently 
acted  upon  by  the  acid,  it  is  drawn  oiF  by  a  cock  at  the 
bottom  of  the  tub,  and  its  place  is  supplied  by  clear 
fresh  water,  which  weakens  and  carries  oflf  the  remains 
of  the  acid,  as  well  as  its  strong  smell.  The  leaves  are 
then  to  be  dried,  and,  after  being  pressed,  may  be  again 
bound  up. 

**  The  leaves  may  be  placed  also  vertically  in  the 
tub  \  and  this  position  seems  to  possess  some  advantage, 
as  they  will  then  be  less  liable  to  be  torn.  With  this 
view  I  constructed  a  wooden  frame,  which  I  adjusted 
to  the  proper  height,  according  to  the  size  of  the  leaves 
which  I  wished  to  whiten.  This  frame  supported  very 
thin  slips  of  wood,  leaving  only  the  space  of  half  a  line 
between  them.  I  placed  two  leaves  in  each  of  these 
intervals,  and  kept  them  fixed  In  their  place  by  two 
small  wooden  wedges,  which  I  pushed  in  between  the 
filips.  When  the  paper  was  whitened  I  lifted  up  the 
frame  with  the  leaves,  and  plunged  them  into  cold 
water  to  remove  the  remains  of  the  acid,  as  well  /us  the 
smell.     This  process  I  prefer  to  the  other. 

34^ 


(r)  Aff  the  price  of  all  these  several  items  in  France  most  materially  difier  from  the  same  in  England,  it  was 
thought  unnecessary  to  reduce  the  numbers. 
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V«itiable  34^  '*  ^7  ^^  operation  books  uro  not  ooly  desned, 
fclwfiw>»i»  bat  the  poper  aeqiUFes  a  degree  of  whiteness  saperior  to 
•  IT  '  '  what  it  possessed  when  first  made.  The  use  of  this  acid 
is  attended  also  with  the  valoahie  advantage  of  destroy- 
ing ink  spots.  This  liquor  has  no  action  upon  spots  of 
oily  or  animal  grease }  hot  it  has  been  long  known,  that 
a  weak  solation  of  potash  will  effectually  remove  stains 
of  that  kind. 

343'  ^'  When  I  had  to  repair  prints  so  torn  that 
they  exhibited  only  scraps  pasted  npon  other  paper,  I 
was  afraid  of  losing  these  fragments  in  the  liqnid,  be- 
cause the  paste  became  dissolved.  In  such  cases  I  en- 
doaed  the  prints  in  a  cylindrical  glass  vessel,  which  I 
inverted  on  the  water  in  which  I  had  put  the  mixture 
;proper  for  extricating  the  oxygenated  muriatic  acid 
sas.  This  vapour,  by  filling  the  whole  inside  of  the 
jar,  acted  upon  the  print ;  extracted  the  grease  as  well 
as  ink  spots  )  and  the  fragments  remained  pasted  to  the 
-      paper.'* 

344*  Vialard  and  Headier  have  by  this  process 
restored  several  of  the  most  valuable  books  of  the 
French  national  library,  and  we  believe  they  were  the 
first  who  carried  Chaptal*s  process  into  actual  execu- 
tion. 

It  is  necessary,  that  we  may  fully  succeed  in  this  pro- 
cess, to  be  very  precise  in  the  quantity  of  the  acid  em- 
ployed, and  to  use  considerable  address  in  the  manage- 
ment of  it,  otherwise  we  shall  injure  the  paper,  and 
render  the  books  incapable  of  being  bound  again.  But 
with  caution  and  a  little  experience,  the  method  is  per- 
fectly safe  and  easy. 

345.  As  it  is  convenient  to  be  able  to  prepare  the 
acid  employed  for  this  purpose  in  the  most  simple  and 
economical  way,  we  may  recommend  the  following: 

'*  To  oxygenate  the  muriatic  acid,  nothing  is  neces- 
JMry  but  to  dilute  it,  and  mix  it  in  a  very  strong  glass- 
vessel  with  manganese,  in  sncb  a  manner,  that  the  mix- 
ture may  not  occupy  the  whole  content  of  the  glass. 
Air  bubbles  are  formed  on  the  surface  of  the  liquor ; 
the  empty  space  becomes  filled  with  a  greenish  vapoury 
and,  at  the  end  of  some  hours,  the  acid  may  be  farther 
diluted  with  water  and  then  used.  It  has  an  acid  taste, 
because  the  whole  is  not  saturated  with  oxygen  j  but  It 
possesses  aU  the  virtues  of  the  oxygenated  muriatic 
acid.  This  process  may  be  followed  when  there  is  not 
time  to  set  up  an  apparatus  for  distilling,  in  order  to 
procure  the  oxygenated^acid." 

346.  It  has  been  said,  that  the  acid  is  not  capable  of 
removing  spots  of  grease  from  books  and  prints.  A 
method  of  doing  this  was  lately  published  by  M.  Jyea^ 
champs  junior,  and  is  as  follows : 

^*  After  having  gently  warmed  the  paper  stained 
with  grease,  wax,  oil,  or  any  fat  body  whatever,  take 
out  as  much  as  possible  of  it,  by  means  of  blotting-. 
paper.  Then  dip  a  small  brush  in  the  essential  oil  of 
well  rectified  spirit  of  turpentine,  heated  almost  to 
ebullition  (for  when  cold  it  acts  only  very  weakly), 
and  draw  it  gently  over  both  sides  of  the  paper, 
which  must  be  carefully  kept  warm.  This  opera- 
tion roost  be  repeated  as  many  times  as  the  quantity 
of  the  fat  body  imbibed  by  the  paper,  or  the  thick- 
ness of  the  paper,  may  render  necessary.  When  the 
masy  substance  is  entirely  removed,  recourse  may  be 
nad  to  the  following  method  to  restore  the  paper 
to  its  former  whiteness,  which  is  not  completely  re- 
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stored  by  the  first  prooeas.  Dip  another  brush  in  higlily  Vegetable 
rectified  spirit  of  wine,  and  draw  it,  in  like  manner,  Substances. 
over  the  place  which  was  stained,  and  particularly  round 
the  edges,  to  remove  the  border,  that  would  still  pre* 
sent  a  staiu.  By  employing  these  means,  with  proper 
caotion,  the  spot  will  totally  disappear  ^  the  paper  wiU 
resnme  its  original  whiteness ;  and  if  the  process  has 
been  employed  on  a  part  written  on  with  common  ink, 
or  printed  with  printers  ink,  it  will  experience  no  alte- 
ration* 

Of  Bleaching  Yellow  Wan^ 

347.  Before  the  discovery  of  oxymuriatic  acid  and 
its  application  to  bleaching,  this  was  effected  by  expo- 
sing the  yellow  wax,  formed  into  thin  cakes,  to  the 
free  action  of  the  air,  sun,  and  dews*  The  acid,  how- 
ever, as  being  £sr  more  expeditious,  is  to  be  prefer^ 
red. 

In  the  bleaching  of  wax,  it  is  proper  to  employ  the 
simple  acid,  and  its  action  would  be  the  most  effectual 
if  used  in  the  gaseous  form.  For  this  purpose,  a  pneu- 
matic tub,  with  a  cover  secured  in  the  manner  recom- 
mended by  Rupp,  is  the  most  proper.  This  should  be 
filled  with  water,  and  the  wax  shred  very  fine  must  he 
introduced,  and  the  gas  made  to  pass  through  the  wa- 
ter, while  the  agitator  is  kept  in  constant  motion.  In 
the  course  of  an  hour  or  two  the  wax  will  be  bleached, 
may  be  separated  from  the  water,  melted  and  formed 
into  cakes* 

On  applying  t?u  Restduums  to  profiu 

348.  Before  we  conclude  our  account  of  the  various 
bleaching  processes  in  which  .the  oxygenated"  muriatic 
acid  is  concerned,  it  will  be  proper  to  inquire  how  far 
the  materials  employed  in  procuring  this  acid  may  be 
turned  to  account  after  the  distillation. 

.The  substances  which  remain  in  the  distilling  articles 
are  a  portion  of  undecomposed  oxide  of  manganese, 
some  sulpfaat  of  manganese,  and  a  large  quantity  of  sul- 
phat  of  soda  (Glauber's  salt)* 

The  whole  mixture  maybe  i^mployed with  advantage 
as  a  glaxing  to  coarse  earthen-Ware.  This  glazing  has 
a  dark  colour,  something  like  that  of  bronze,  which  it 
receives  from  the  manganese  :  it  is  attended  with  this 
advantage,  that  it  is  perfectly  safe,  and  is  therefore 
much  superior  to  any  glazing,  where  lead  enters  as  a 
part  of  the  composition. 

349.  But  the  object  of  most  importance  is  to  decom- 
TOse  the  sulphat  of  soda,  in  order  to  obtain  the  alkali. 
There  are  several  methods  of  efiecting  this,  but  perhaps 
the  two  following  are  the  best. 

350*  The  first  is  that  contrived  by  M.  M.  Malherbe 
and  Athenas*  The  first  object  in  this  process,  is  to  re«- 
duce  the  sulphate  to  the  state  of  an  alkaline  sulphuret 
(liver  of  sulphur). 

*^  Malherbe  and  Athenas  have  sncoeeded  in  this  by 
employing  iron  as  the  intermediate  substance :  they 
mixed  one  part  of  charcoal  dust  with  nine  parts  oF  the 
sulphat  of  soda,  and  exposed  the  mixture  to  the  heat 
of  a  reverberating  fiimace  :  when  the  sulphuret  enter- 
ed into  combustion,  they  added  from  three  to  five  parts 
of  old  iron  rendered  as  small  as  possible;  and  the  whole 
being  fused  together,  they  obtained  a  black  paste,  com- 
posed of  iron,  soda,  sulphat  of  iron,  &c  This  mix- 
tare  was  lixiviated,  and  filtered  through  a  basket  filled 
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Vegeuble  nvith  lime  :  it  was  UieD  evftpontid  to  dryncsB,  Attd  tho 
Subfunces.  residaum    was   calcined   10   a  raverbaraiing  furnaceh 
»    — '  When  soda  of  m  superior  quality  is  Tcquired,  the  washing 
and  calcination  roust  be  repeated* 

**  Dize  «nd  Le  Blanc  decomposed  the  sulpbat  of 
soda,  by  means  of  the  carbonate  of  lime^  in  order  to 
neotralime  the  alkali,  by  satnratinff  it,  at  a  very  high 
temperature,  with  carbonic  acid.  Their  process  consists 
in  taking  two  parts  of  sulpbat  of  soda,  dried  to  deprive 
it  of  its  water  of  crystallization,  two  parts  of  well 
ground  chalk  (carbonate  of  lime),  and  one  part  of 
charcoal  powdinr,  mixing  them  well  in  a  ma£9ed  mor- 
tar, and  then  bringing  the  mixture  to  a  while  heat  in 
a  reverberating  furnace :  when  the  matter  is  fused,  it  is 
stirred  till  the  sulphur  is  consumed,  and  the  ebullition 
and  the  jet  of  the  flame  produced  by  the  hydrogen  gas 
have  ceased  to  appear.  It  is  then  taken  from  the  fur- 
nace, and  it  may  be  lixiviated  to  obtain  the  soda  very 
pure«  In  whatever  manner  the  sulpbat  is  decomposed, 
this  object  merits  the  greatest  attentian  at  bleachBelds 
on  account  of  the  considerable  degree  of  economy 
which  results  from  the  different  manipulations.  The 
ley  of  the  oxygenated  muriatic  acid  will  be  obtained  at 
little  or  no  expence  by  bleachers,  when  tbey  seriously 
set  about  extracting  the  soda  from  the  sulphat  fonned 
during  the  distillation. 

Bkaching  by  Sulphuric  Acid* 

351.  From  the  effects  produced  by  sulphuric  acid 
in  the  processes  of  bleaching,  in  which  it  has  been  seen 
to  act  a  material  part,  a  proposal  was  lately  made  to 
employ  it  solely  for  this  purpose,  but  we  believe  the 
project  has  never  been  carried  into  execution.  It  is 
«  certain,  that  a  very  weak  bath  containing  one  part  of 

*Mt/oM!pA.acid  to  five  hundred  of  water  *  may  be  employed  with 
lipjpMtiM,  the  greatest  safety ;  and  when  cloth  remains  immersed 
in  it  for  a  considerable  time,  it  acquires  a  high  degree 
of  whiteness. 

Of  Bleaching  by  Steam. 

352*  The  varioos  processes  which  we  have  described, 
form  nearly  -a  complete  abridgment  of  the  history  of 
bleaching  \  we  have  endeavoured  to  follow  as  closely  as 
possible  the  progress  of  human  genius,  and  to  show  now 
the  rapid  advances  of  modem  chemistry  have  contribut* 
ed  to  the  improvement  of  this  interesting  art. 

353.  We  are  now  to  describe  a  new  method,  for 
which  we  are  indebted  to  C.  Cbaptal.  This  ingeni* 
Otts  and  learned  man,  published  some  time  since  a  me- 
moir on  the  method  of  bleaching  with  steam,  a  process 
which  we  received  from  the  Levant  soon  after  the  in- 
troduction of  the  art  of  dyeing  Adrianople  red,  and 
which  has  been  ever  since  employed  in  the  interior  of 
France,  under  the  name  of  Blanehitment  ^  laJumSe.  At 
the  time  when  the  disinterested  Cbaptal  published  an 
account  of  this  method,  it  was  a  secret,  the  knowledge 
of  which  was  confined  to  a  few  manufacturers.  They 
only  employed  it  in  bleaching  oatton  in  the  states  of 


Partir. 


p.  ayj- 


wool  and. thread,  in  ioHlation  of  the  eastern  nations  ;  Vegetable 
hot  Cbaptal,  with  hia  nsoal  ingenuity,  peraeived  the  Sabitaaceti 
possibility  of  extending  the  pMioess  Co  the  bleacliing  of 
thread  of  flax  and  hemp,  and  he  invited  the  asaistaaca 
of  artists  for  the  purpose  of  effecting  this  daairaUa. 
end. 

354.  This  app^l  of  Chaptal,  induced  many  manu- 
facturers as  well  in  France  as  in  other  countries,  to  make 
trial  of  this  new  method  \  and  it  was  tried  nearly  at  the 
Same  time  at  Paris  and  in  Ireland.  The  apparatoa 
constructed  by  C.  Bawens,  proprietor  of  the  nanofae- 
tory  of  cotton  thread  and  stuffs  at  Bona  Homoaes  near 
Passy,  gave  surprising  results.  He  could  bleach  fima 
two  to  three  thousand  ells  of  cotton  in  a  day,  with  such 
facility,  and  at  so  moderate  as  expence,  as  proved 
the  new  method  to  be  incomparably  better  than  any 
before  employed.  The  first  trial  was  made  on  1500  clJa 
of  doth  intended  for  printing  \  after  the  operation,  il 
exhibited  no  variegation  of  surface,  no  shades,  bat  one 
uniform  complete  whiteoess.  His  apparatus  resembles 
perfectly  what  has  been  described  by  C.  Chaplal,  and 
answers  extremely  well  for  ^deaching  cotton,  both  in  the 
wool  and  when  spun  into  thread.  There  have  been  se- 
veral improvements  lately  made  on  it,  which  render  it 
much  more  advantageous  and  of  more  extensive  utility  \ 
hut  it  will  be  proper,  before  examining  these,  to  de- 
acribe  the  apparatus  recommended  by  Chaptal,  which 
we  shall  do  in  his  own  words. 

355.  ^'  At  the  distance  of  about  sixteen  inches  above 
the  grate  of  a  common  fomace,  supplied  with  pit-coal, 
is  fixed  a  copper  boiler  of  a  round  form.  28  incfaea 
deep  and  four  feet  broad.  The  edges  of  this  copper 
turned  back,  are  made  to  rest  on  the  side-walls  of  the 
brick-work  of  the  furnace ;  they  are  about  seven  inehca 
broad.  The  rest  of  the  fomaoe  is  built  of  hewn  stone, 
and  forms  an  oval  boiler  six  feet  in  height,  and  five  foet 
in  breadth  at  the  centre  :  the  upper  part  of  this  boiler 
has  a  round  bole  eighteen  inches  in  diameter,  which 
may  be  shot  by  a  moveable  piece  of  strong  atone,  er  a 
copper  lid  adapted  to  it.  Upon  the  edge  of  the  copper 
boiler  which  forms  the  bottom  of  this  kind  of  Pa^'a 
digester,  is  placed  a  grating  made  of  wooden  bars,  so 
close  together,  that  the  cotton  placed  on  them  cannot 
fall  through,  and  sufficiently  strong  to  bear  the  weight 
of  about  1600  pounds.'' 

356.  In  the  apparatus  of  C.  Bawens,  the  mode  of 
heating  employed  in  Count  Aumford's  furnaces  waa 
used  to  reduce  the  quantity  of  foel  consumed,  and  thua 
render  the  process  more  economical.  The  heat  of  the 
chimney  also  served  to  heat  the  bath  of  weak  sulphuric 
acid. 

In  other  countries  an  apparatus  has  been  employed, 
which  possesses  the  advantage  of  winding  up  the  stn& 
within  the  copper,  which  resembles  that  of  a  steam  en- 
gine with  its  tabes,  safe^  valves,  and  collars  of  leather  f 
but  it  has  this  inconvenience,  that  the  stuff  most  be  in* 
frodnced  at  the  top  (s). 

357.  C.  O'Reilly,  to  whom  Chaptal  had  commnnicat- 

ed 


(s)  The  following  passage  translated  by  Nicholson  from  the  Jmtmal  de  Physique^  is  worthy  of  notice. 

**  A  new  method  of  bleaching  has  just  been  tried  at  Balynah,  and  has  completely  succeeded.    The  principle 


of  the  proccM  appears  to  have  been  published  by  a  French  chemist,  Chaptal,  who  »  much  respected  bronr  mano- 

t  of  diacalouring  piece-goods  in  a  digester,  by  caustic  alkaline  ley.    Though  our 

first 
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ecetablr  ed  liis  iie%»,  sooo  eonoeivecl  methods  of  improving  the 
bnURccf.  appnrmius,  and  of  applyingi  it  to  varioiM  pAirposes  suited 
to  the  different  articles* 

The  first  apparatus  which  he  proposed  to  be  execute 
ed  at  Joaj,  represented  an  arched  cliamber  of  hewn 
Stonoy  six  feet  eight  inches  long  by  three  feet  ten 
inches  broad ;  and  three  feet  and  a  half  high  above 
the  level  of  the  wooden  grate*  (See  Plate  XCII.  fi^ 
8.)*  At  one  of  the  extremities  is  a  door  three  feet  long 
Bnd  two  high,  which  is  closed  by  a  plate  of  cast  iroOy 
in  ivhich  a  hole  is  made  for  the  introduction  of  a  coni« 
cal  valve  which  is  kept  in  its  situation  by  a  screw  and 
a  spring  made  as  powerful  as  possible.  The  object  of 
this  valve  was  to  guard  against  an  explosion  which  might 
take  place  from  the  sudden  expansion  of  the  steamy 
which  there  is  some  cause  to  dread.  The  door  was 
moveable,  and  fastened  by  ten  bars  and  as  many  screws^ 
which  press  against  the  rabbit,  which  is  covered  with 
tow  or  wet  leather)  so  as  to  prevent  any  of  the  ste^m 
from  escaping  this  way.  The  door  should  be  made 
with  two  iron  handles,  that  it  may  be  removed  witk 
the  more  ease. 

The  copper  which  forms  the  bottom  of  this  apparar 
tns,  and  in  which  the  caustic  alkaline  solution  is  boil- 
ed, is  1 8  inches  deep,  and  its  other  dimensions  are  less 
by  four  inches  than  those  of  the  chamber.  This  gives 
room  for  the  edges  of  the  copper,  and  for  a  wooden 
grate  on  which  the  men  may  walk  and  eonduct  the 
operations.  In  the  middle  of  the  chamber  are  fixed 
two  reels,  on  which  from  eighteen  to  twenty  pieces  of 
cloth  are  rolled.  The  axes  of  these  reels  pass  through 
collars  of  leather,  which  prevent  the  escape  of  the 
eteam  y .  they  have  handles  on  the  outside  to  roll  and 
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unroll  the  pieces,  and  there  is  ft  regulator  common i-  VegvtaMc 


eating  with  the  inside  of  the  copper,  topjiot  out  the  Subtunces. 
height  of  the  liquor,  and  shew  how  far  it  is  exhausted.         ' 
It  is  heated  after  Count  Rumibrd*s  plan. 

55  8.  Another  apparatus  was  constructed  at  Troyes 
for  the  purpose  of  bleaching  hosiery.  As  these  goods 
cannot  be  rolled  up  j  and  as  the  action  of  the  vapour 
might  be  lessened  were  they  heaped  together,  O'Reilly 
contrived  frames  of  wood  covered  with  doth,  and 
placed  at  the  distance  of  four  inches,  one  above  ano« 
ther.  Upon  diese  frames  the  goods  were  spread  in  such 
a  manner  that  the  vapour  rising  from  the  copper  might 
penetrate  to  every  part,  destroy  the  colouring  matteri 
and  thus  complete  the  bleaching. 

559.  From  some  farther  observations  he  was  led  to 
propose  a  roller .  placed  in  such  a  way,  that  the  cloth 
rolled  on  it  might  on  occasion  be  drawn  through  the 
liquor  in  the  copper,  to  moisten  it  now  and  then,  and 
thus  increase  the  action  of  the  liquor  *•  •  o'Reil^ 

360.  After  this  account  of  O'Beilly's  apparatus,  of£wRk 
which  a  more  particular  description  will  be  given  proi^ 
sently,  we  come  to  the  actual  method  of  bleaching  by 
steam.     The  following  ase  the  directions  given   by  • 
Cfaaptal*  -    ' 

361.  '*  The  cotton,  disposed  in  handfuls,  must  first 
he  impregnated  with  a  slight  solution  of  soda  rendered 
caustic  by  timew  This  operation  is  performed  in  a 
wooden  or  stone  trough,  in  which  the  cotton  is  trod 
down  by  means  of  the  feet  covered  with  woqden  shoes. 
When  the  alkaline  liquor  has  uniJEbrmly  penetrated  the 
•cotton,  it  is  put  into  the  boiler,  and  piled  up  on  the 
wooden  grate  before  mentioned )  the  redundant  liquor 
runs  through  the  bars  into  the  copper  boiler,  and  forms 


-first  attempts  did  not  perfeotly  succeed,  we  were  not  discouraged.     The  linen  was  exposed  to  the  action  of  va* 
pour  in  the  apparatus,  but  it  was  not  equally  aflboted,  as  it  appeared  to  be  blotched  in  several  places  ;  we  were^ 
therefore  obliged  to  construct  an  apparatus,  in  order  to  unroll  and  separate  the  goods,  and  to  expose  the  greatest 
surfsce  possible  to  the  action  of  the  vapour.     Suppose  the  boiler  of  a  steam  ens^ine,  in  the  form  of  an  elongated 
ellipsis,  provided  with  a  safety  valve,  two  tubes  with  cocks,  to  shew  the  consumption  of  the  liquor,  and  a  mer- 
curial gage,  to  ascertain  the  strength  of  the  steam.     This  boiler  is  bedded  in  masonry,  or  brick  work,  that  it 
may  resist  the  excessive  pressure  which  necessarily  takes  place.    In  the  interior  part  of  the  apparatus  are  six  reels^ 
three  at  each  end,  alternating  with  each  other,  in  order  that  the  action  of  the  steam  may  be  uMire  equable  upon 
the  goods.    These  reels  are  slowly  and  uniformly  carried  round  by  simple  tooth  and  pinion  work  of  wood,  and 
the  first  motion  is  given  to  an  axis  which  passes  out  of  the  boiler  through  a  stufling  box,  whieh  prevents  the 
escape  of  vapour.     At  the  top  is  an  opening  of  about  sixteen  inches  diameter,  with  a  rim  or  flancb,  on  which 
the  cover  is  fitted,  and  firmly  secured  by  screws.    Between  the  two  metallic  faees  are  placed  strips  of  soaked 
leather,  td  prevent  the  vapour  from  escapintr.    When  the  cover  is  taken  off,  the  workmen  can  enter  the  boiler^ 
to  dispose  the  goods  upon  the  rollers,  each  of  which  contains  about  fifteen  or  twenty  pieces,  making  in  the  whole 
about  forty-five  or  sixty.    The  raw  materia),  namely,  cunnamara  kelp,  is  an  article  of  inconsiderable  expenoe^ 
or  else  the  sodft  oxtracted  from  sea  salt,  in  which  there  remains  indeed  a  small  portion  indeoomposed,  hot  which 
we  procure  at  ft  very  reasonable  price.     It  is  rendered  caustic  by  the  addition  of  some  good  lime,  which  is  made 
lix>m  our  limestone  of  Parre.     With  these  a  ley  is  formed,  which  is  equal  to  fourteen  degrees  of  our  hydrometeiv 
In  this  lixivium  the  piece  goods  are  boiled,  and  then  conveyed  to  the  digester,  on  the  bottom  of  which  the  ley 
stands  to  about  five  inches  in  depth.    The  workman  stands  upon  a  perforated  stage,  which  prevents  him  from 
stepping  into  the  ley  while  he  is  arranging  the  pieces  :  after  which,  having  placed  Uiem  on  the  rollers,  the  a^ 
paratus  is  doeed,  the  fire  lighted,  and  the  operation  begins.     As  soon  as  ebullition  takes  place,  the  handle  on 
the  ootride  is  inoessantly  turned,  and  as  soon  as  the  roller  at  one  end  is  filled,  the  handle  is  shifted  to  the  othrr 
folleiv  nnd  the  tnminff  performed  in  the  contrary  direction.    In  this  mftnner  the  operation  is  ODntinned  till  the 
srhole  of  the  contents  is  bleaehed*    From  this  description  yon  may  easily  understand  how  this  operation  is  per- 
formed $  I  shaH,  however*  take  the  first  oppoftwiity  of  eending  yon  apian  and  description  of  the  apparatus,  if 
^on  wish  for  further  bformation.    Yon  are  at  liberty  to  make  whatever  nseyon  pleftse  of  this  acoonnt :  the  ex« 
penoo  «f  Ueaehing  is  ne^  mor»  than  o^e  iarlhtng  per  yard,  indndinigimlsi  wwkmett*s  wages,  &€•  ns  nell  as  in^ 
tenet  for4hee«i^talMq^«yed  an  4beftcpnniiasb^*  ^ 
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Tet^tiibltf  ^  stratum  of  liquid,  which  permits  the  mass  to  be  heat* 
SiibkUnces.  eil  ifithout  any -danger  of  burning  either  the  cotton  or 
the  metal.  To  form  the  alkaline  ley,  Alicant  soda 
equal  to  a  tenth  of  the  weight  of  the  cotton  subjected 
to  the  operation  is  employed  ;  and  in  a  boiler  such  as 
that  the  dimensions  of  which  I  have  given,  about 
8oo  pounds  of  cotton  may  be  put  at  one  time.  The 
ley  is  generally  of  two  degrees  by  the  aerometer.  As 
soon  as  the  cotton  is  introduced  into  it,  and  arranged 
in  the  boiler,  the  upper  aperture  is  shut  with  its  usual 
covering,  scarcely  any  opening  being  left,  that  the 
steam  developed  by  the  fire  may  assume  a  ranch  more 
considerable  degree  of  heat,  and  react  with  force  on  the 
cotton.  When  every  thing  is  arranged,  the  fire  in  th« 
furnace  is  kindled,  and  the  ley  is  maintained  to  a  state 
of  sligbt  ebullition  during  36  hours.  The  apparatus 
is  then  suffered  to  cool,  and  the  cotton  being  taken  out 
is  careful lywasbed ;  after  which  it  is  exposed  on  the 
grass  for  two  or  three  days,  extending  it  on  poles  in 
the  day  time,  and  spreading  it  out  on  the  grass  during 
the  night.  The  cotton  will  then  have  acquired  a  high 
degree  of  whiteness ;  and  if  any  portions  of  it  be  still 
found  coldured,  they  must  be  put  into  the  boiler  for  a 
second  operation,  or  be  left  on  the  grass  some  days 
longer.  These  shades  in  bleaching  cotton  arise,  in  par- 
ticular, from  all  the  parts  of  the  cotton  in  the  ^rst  ope- 
ration not  having  been  completely  and  uniformly  im* 
pregnated  with  the  ley.  They  may  be  owine  also  to 
the  cotton,  when  arranged  in  the  boiler,  having  been 
too  much  accumulated  on  certain  points.  When  it  is 
judged  that  the  ley  has  been  exhausted  by  ebullition^ 
the  boiler  is  opened,  and  the  dried  cotton  is  moistened 
with  a  new  quantity  of  the  solution  of  soda :  without 
this  precaution  it  would  be  in  danger  of  being  burnt. 
It  may  be  easily  conceived,  by  an  estimate  of  the  mat- 
ters and  time  employed  in  this  operation,  with  how 
much  saving  of  expence  it  is  attended  :  cotton  is  bleach- 
ed by  this  method  in  all  the  manufactories  of  the  south 
of  France,  where  it  is  used,  at  the  low  rate  of  two  sola 
•per  pound.'' 

362.  Cloth  may  be  bleached  in  the  same  way,  but 
requires  first  to  be  freed  from  tie  weavers  dressing,  &c« 
as  formerly  directed. 

363.  While  the  goods  are  steeping  so  as  to  be  per- 
fectly impregnated  with  the  alkaline  ley,  the  copper  is 
to  he  filled  to  the  height  of  a  foot  with  ley  of  the  same 
atrength.  This  may  be  done  by  means  of  a  curved 
.leaden  funnel,  but  as  the  door  b  sufficiently  large,  the 
If-y  may  be  thrown  in  with  buckets. 

A  workman  then  enters  the  chamber,  and  fixes  one 
end  of  a  piece  of  cloth  by  means  of  packthread  to  one 
of  the  arms  of  the  farthest  reel  A  (fig.  9.  Plate  XCII.) 
while  another  workman  without  turns  the  handle  till 
the  whole  piece  is  wound  on }  the  end  of  another  piece 
IS  then  fastened  to  the  first,  and  so  on  till  18  or  20 
pieces  are  wound  round  the  first  reel.  The  remaining 
extremity  of  the  last  piece  is  then  passed  over  the  roUer 
B«  near  the  arch  of  the  chamber ;  from  thence  it  is 
cakried  bebw  the  two  rollers  C,  D,  in  the  copper  £  £jf 
is  agatin  carried  to.  the  arch,  and  nwde  to  pass  over  tho 
roller  F,  and  ia  lastly  fastened  to  an  arm  of  the  other 
9eel  G.  The  workman  then  ascertains  the  height  9t 
the  liquor  in  the  copper  by  the  regnlatori  and  Umni 
^ots  the.coek,  and  doses  op  the  door  by  rags  andthis 
|rt)|er  screws,  so  at  to  prevent  all  escape  of  steam..  Tho 
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fire  is  then  kindled,  and  the  liquor  made  to  boiU  The  T^gttalUe 
workman  then  begins  to  wind  off  the  pieces,  common-  Svlstaaeeii 
cing  with  the  reel  to  which  the  last  end  was  tacked, 
till  this  has  received  the  whole  charge  j  he  then  lowers 
the  cranks  of  the  lower  rollers,  so  as  to  plunge  the 
goods  into  the  boiling  ley,  and  immediately  begins  to 
reel  off  with  dispatch  }  again  raises  the  rollers,  and  reels 
the  pieces  back  without  passing  throoffh  the  ley. 

At  the  end  of  two  hours,  more  or  less  according  to 
the  fineness  of  the  pieces,  the  alkali  carried  op  by  the 
heat  will  completely  have  penetrated  the  fibres  of  the 
eloth,  which  are  swelled  by  the  extraordinary  heat  of 
the  steam. 

The  fire  is  now  extinguished,  and  as  soon  as  all  is 
sufficiently  cool,  the  door  is  opened,  and  they  prepare  for 
immersing  the  stuffs  in  the  oxygenated  muriatic  acid, 
after  they  are  first  well  rinsed  in  fair  water* 

364.  For  immersion  the  tub  described  in  362.  is  eiA- 
ployed,  and  the  pieces  are  fastened  and  reeled  in  the 
manner  there  described,  till  the  liquor  oit  examination 
is  found  pretty  much  exhausted.  The  pieces  are  then 
taken  out  separately,  well  rinsed  in  a  stream  of  water,  and 
exposed  on  the  grass  -for  three  or  four  days.  They  are 
then  passed  through  a  bath  of  very  weak  sulphuric  acid, 
and  will  then  have  acquired  a  high  degree  of  whiteness. 

If  linen  or  hempen  cloth  should  retain  a  slight  yel- 
low cast,  which  will  sometimes  happen,  the  steaming 
must  be  repeated  j  and  they  must  be  exposed  again  for 
a  day  or  two  on  the  grass. 

305.  Hosiery  and  threads  are  bleached  in  the  same 
way,  but  4bey  are  to  be  placed  on  frames  at  such  a 
distance  from  each  other  that  they  may  be  easily  pe- 
netrated by  the  steam  f  but  as  these  articles  cannot, 
like  the  cloths,  be  made  to  pass  through  the  ley  in  the 
copper,  the  process  is  to  be  stopped  at  the  end  of  two 
hours,  and  then  the  upper  frame. is  completely  wet  with 
ley,  which  oozes  through,  end  thus  moistens  all  the  low* 
er  frames  The  boiling  is  again  commenced,  and  conti- 
nued for  four  hours.  For  the  immersion,  the  apparatus 
of  Ropp  with  the  vertical  reels  is  the  best  possible,  and 
the  goods  are  to  be  bung  on  the  upper  end  of  the  reel. 
After  immersion,  they  are  rinsed,  exposed  on  the  grass, 
and  passed  through  the  acid  bath  as  other  articlea. 

366.  Chaptal  has  lately  applied  this  method  to  a 
very  important  object,  the  scouring  and  wbitenbg  of 
foul  linen. 

"  I  have  no  doubt,''  says  he,  **  but  that  linen  gar- 
ments may  be  bleached  to  advantage  by  the  sanse  pro- 
cess ;  but  as  it  was  necessary  to  hripg  these  notions  to 
the  test  of  experiment,  I  invited  Citixen  Bawens  to 
allow  me  to  make  the  experiment  on  a  large  scale  with 
his  apparatus*  Accordingly,  on  the  27th  Pluviose,  in 
the  year  9,  I  had  200  pair  of  sheets  from  the  hospital  of 
the  iiotel  Dieu  at  Paris,  chosen  among  those  that  wem 
most  soiled,  and  taken  to  the  manufactory  of  Citixen 
Bawens* 

**  Three  experiments  were  made  upon  theee  sheets* 
'*  Experiment  i^  One  hui^dred  and  thirty  sheets  were 
impregnated,  with  a  caustic  alkaline  ley,  containing  one 
hundredth  part  of  soda*  They  were  kept  Gsr  six  boosa 
in  the  engine  of  steam  j  after  which  they  were  impre^^ 
nated  again,  in  order  to  be  placed  again  six  bonis  m 
the  aaoie  machine* 

**  The  same  proeeai  was  repeated  a  third  time  }  at> 
tev  wUdi  tbcy  tiece  eaiefoUy  fl«ie4»..iiiid.iiii  nfm^i 
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egetable  wine,  grease,  blood,  or  animal  ejection,  were  to  be  seen, 
bttaaceik  One  quarter  of  a  pound  of  soap  was  used  in  rjnsing 
these  cloths. 

**•  All  the  assistants  were  convinced  that  the  ordinary 
processes  would  not  have  given  either  so  perfect  a  white, 
nor  so  agreeable  a  lixivial  smell. 

'*  The  texture  was  in  no  respect  altered. 

*'  Experiment  2.  The  alkaline  lej  contained  only  six 
parts  of  soda,  but  five  pounds  of  soap  were  also  added. 
The  cloths  were  treated  in  the  same  manner,  and-  the 
results  appeared  more  advantageous.  Thej  were  easily 
washed  out. 

Experiment  3.  To  the  bath  of  the  second  experi- 
ment a  sufficient  quantity  of  new  ley  was  added.  One 
hundred  and  forty  sheets  were  treated  like  the  preced- 
ing, and  the  result  was  the  same. 

"  It  must  be  observed  that  the  water  of  the  Seine, 
in  which  these  sheets  were  rinsed,  was  at  that  time  very 
yellow. 

"  This  experiipent  appeared  to  me  to  oflfer  several  re- 
sults worth  the  attention  of  the  Institute. 

'*  In  the  first  place  the  process  is  economical.  Two 
hundred  pair  of  sheets,  which  were  bleaching  by  three 
successive  operations,  demanded  an  expenditure,  accord- 
ing to  the  account  furnished  by  Citizen  Bawens,  which 
is  in  the  proportion  of  7  to  10,  compared  with  that  com- 
monly made  in  the  hospitals.  This  ex  pence  may  be  re- 
duced to  less  than  one-third,  if  a  suitable  place  and  ap- 
paratus were  appropriated  to  this  use. 

'*  2.  Two  days  at  most  are  required  to  complete  the 
operation.  This  economy  of  time  is  incalculably  bene- 
ficial. 

'^  3.  The  linen  is  neither  changed  nor  toin,  as  it 
passes  through  the  bands  only  once,  and  it  is  of  no  use 
to  beat  it. 

"  4.  The  extreme  heat  to  which  the  linen  is  exposed 
in  the  apparatus,  causes  its  texture  to  be  penetrated  by 
the  alkaline  fluid  to  such  a  degree,  that  the  substances 
with  which  it  is  impregnated  cannot  be  masked  from  its 
action  j  so  that  the  putrid  exhalations,  and  other  sub- 
stances attached  to  its  texture,  are  necessarily  destroyed 
or  changed  in  their  nature. 

"  This  effect  must  be  more  particularly  seen  with  re- 
gard to  its  value,  by  physicians,  who  are  aware  with 
what  facility  the  seeds  of  various  disorders  are  perpetu- 
ated in  hospitals,  and  how  insufficient  the  greater  num- 
ber of  processes  used  in  wa^ihing  linen  have  proved  ta 
destroy  them." 

367.  It  only  remains  that  we  should  give  a  brief  ex- 
planation of  the  manner  in  which  the  steam,  thus  con- 
fined, acts  in  bleaching  the  goods. 

It  has  appeared  from  th^  former  parts  of  this  ar- 
ticle, that  the  bleaching  of  vegetable  substances  de- 
pends on  the  united  influence  of  moisture,  light,  and 
oxygen  ;  and  the  mode  in  which  these  act,  as  also  the 
action  which  alkalies  exert  on  the  colouring  matter  of 
dodi,  has  been  explained.  This  action  of  the  alkali  i» 
materially  assisted  by  the  increased  temperature  of  this 
taponr  bath,  by  which  the  fibres  of  the  cloth,  &c.  are 
•welled  and  opened  $  and  thus  the  caustic  alkali  carried 
np  with  the  stream,  greedily  seizes  on  and  destroys  tfae 
colouring  matter  \  or,  should  ^me  part  of  it  escape,  a 
second  steaming,  after  immersion  and  exposure  to  the 
Air,  never  fails  to  discbarge  it«  The  increased  tmnpe* 
nttuie,  independently  of  eweliing.  and  opening  the  tox* 
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tore  of  the  cloth,  seems  also  to  render  the  alkali  more  Vegetable 
active  than  it  can  be  in  the  ordinary  leys,  in  which  the  Snbttanc^ 
temperature  never  exceeds  162°  Fahrenheit  5  for  one  *       v     < >' 
degree  of  the  aerometer  is  always  a  sufficient  strength, 
and  very  seldom  more  than  half  a  degree  is  required. 

By  passing  the  goods  through  a  single  bath  of  oxyge- 
nated muriatic  acid,  or  oxymuriat  of  lime,  a  combina-' 
tion  takes  place  between  the  oxygen  of  the  liquor  and 
the  carbon  produced  by  the  destruction  of  the  extracto- 
resinous  matter  by  the  alkali,  and  carbonic  ^cid  is  form- 
ed, and  this  is  dissipated  by  the  subsequent  exposure  to 
the  atmosphere. 

368.  We  cannot  however  agree  with  O'Reilly  *,  that «  ^^gfoj  ^^ 
the  steam  itself  possesses  no  bleaching  power,  as  we  nele  Bltmch, 
convinced  from  the  common  process  of  cooking  green  P*  i47* 
vegetables  in  steam,  by  which,  as  is  well  known,  they 

lose  their  green  colour,  that  this  is  not  the  case. 

369.  It  has  been  supposed  that  the  vapour  arising 
from  a  boiling  solufion  of  caustic  alkali  would  not  it- 
self  be  caustic,  or  produce  the  same  efiects  as  the  solu- 
tion \  a  supposition  which  was  founded  on  the  concen- 
tration of  salts  by  evapoiation  j  but  we  are  by  no  means 
to  infer,  from  what  takes  place  in  the  open  air,  where 
the  moisture  is  constantly  absorbed  as  it  rises,  that  the 
same  will  happen  in  a  close  apparatus,  where  the  tem- 
perature is  considerably  increase^ ;  and,  in  fact,  that 
alkali  is  capable  of  being  raised  by  steam  is  fully  pro- 
ved by  suspending  paper  tinged  blue  over  a  boiling  so- 
lution of  potash,  when  the  blue  will  soon  be  converted 
into  a  green. 

We  shall  conclude  this  article  with  M.  Chaptal?8 
observations  on  the  art  of  scouring  diflferent  kinds  of 
stuffs. 

^*  This  aft  supposes,  ist,  a  knowledge  of  the  diflfer- 
ent substances  capable  of  staining  any  kind  of  cloth  } 
2d,  of  the  substances  to  which  recourse  must  be  had  in 
order  to  make  those  deposited  on  the  stuff  to  disappear  } 
3d,  a  knowledge  of  the  effects  prodnced  on  colours  by 
those  re>agente  which  it  may  be  necessary  to  employ 
to  destroy  stains  ^  4tb,  a  knowledge  of  the  manner  in 
which  the  cloth  is  affected  by  those  re-agents;  jth, 
of  the  art  of  restoring  a  colour  changed  or  faded*— 
Of  those  bodies  which  occasion  spots  on  diflSsrent  kinds 
of  cloth,  some  are  easily  distinguished  by  their  appear- 
ance, such  as  greasy  substances  ;  but  others  have  more 
complex  effects,  such  as  acids,  alkalies,  perspired  mat- 
ter, fruits,  urine,  &c.  Acids  redden  black,  fawn, 
violet  and.  puce-colour,  and  every  shade  communicated 
with  orchilla-weed,  iron,  astringents,  and  every  bine 
except  indigo*  aud  Prussian  blue.  They  render  the 
yellows  paler,  except  that  of  amotto,  which  they  change 
into  orange. 

**  Alkalies  change  to  violet  the  reds  prodaced  by 
Brazil  wood,  logwood,  and  cochineal.  They  render 
the  greens  on  woollen  cloth  yellowish,  make  yellow 
brownish,  and  change  the  jpeUow-  produced  by  amotto 
to  aurora.  Perspired^matto'  produces  the  same  eflhdts 
as  alkalies. 

370.  ^*  When  the  spots  are  produced  by  siaiple  bodios 
on  stufl^i  it  is  easy  to  remove  then  by  the  means  already 
known.  Greasy  substances  are  nmoved  by  alkalies, 
soaps,  the  yolk  of  eggs,  fat  earths  |  oxyds  of  iron,  by 
the  nitric  and  oxalio  acids  }  aeids  by  alkaliss,  and  xe- 
oipiocally.  Stabs  of  froit  on  white  stoflSi  may  he  r*» 
OOTed  by  tbe  sulphnxous  acidi  and  stall -better  by  tkm 
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Vegetable  oxyg^oaited  mortfttic  acid.    But  when  the  spots  are  of 

Subfttanccs  a  complex  kind,  it  will  be  necessary  to  employ  several 

^         means  in  succession.     Thus,  to  destroy  the  stain  of 

cooin  from  carriage- wheels,  after  the  grease  has  been 

dissolved  the  oxide  of  iron  may  be  removed  by  the  oxa« 

-lie  acid. 

371.  "  As  colours  are  oflen  changed  by  re-agents^  it 
ivill  be  necessary,  in  order  to  restore  them,  that  the  scour- 
er should  possess  a  thorough  knowledge  of  the  art  of 
dyeing,  and  how  to  modify  the  means  according  to  cir- 
cumstances. This  becomes  the  more  difficult  when  it 
is  necessary  to  reproduce  a  colour  similar  to  that  of 
the  rest  of  the  stuflF,  to  apply  that  colour  only  in  one 
place,  and  often  to  restore  the  mordant  by  which  it  was 
iixed,  and  which  has  been  destroyed,  or  even  the  first 
tint  which  gave  the  colour  its  inteoaity.  It  may  be 
readily  conceived  that  the  means  to  be  employed  must 

'depend  on  the  nature  of  the  colour,  and  the  ingredients 
by  which  it  was  produced ;  for  it  is  known  that  the 
same  colour  may  be  obtained  from  very  different  bo- 
dies. Thus,  after  an  alkali  has  been  employed  to  de- 
stroy an  acid  spot  on  browns,  violets,  bides,  poppies,  &e« 
the  yellow  spot  which  remains  may  be  made  to  disap- 
pear by  a  solution  of  tin  j  »  solution  of  sulpbat  of  iron 
restores  the  colour  to  brown  stuffs  which  have  been  gall- 
ed 'y  acids  restore  to  their  former  spleiKLour  yellows  which 
have  been  rendered  dusky  or  brown  by  alkalies  j  blacks , 
•produced  by  logwood  become  red  by  aoidsj  alkalies 
change  these  red  spots  to  yellow,  and  a  little  of  the 
astringent  principle  makes  them  again  become  black. 
A  volution  of  one  part  of  indigo  in  four  parts  of  sulphu- 
ric acid,  diluted  with  a  sufficient  quantity  of  water,  may 
be  employed  with  success  to  revive  the  blue  colour  of 
cotton  or  wool  which  has  been  changed.  Scarlet  may 
be  revived  by  means  of  cochineal  and  a  solution  of  the 
mnriat  of  tin,  &c. 

*^  The  choice  of  re-agents  is  not  a  matter  of  indiffer- 
itnoe.  Vegetable  aoids  are  preferable  j  the  sulphurous 
a)cid,  however,  may  be  employed  for  stains  occasioned 
by  fruit:  it  does  not  cbange  the  blue  of  silk  nor  colourt 
produced  by  astringento  :  it  dees  not  degrade  the  jel- 
low  of  cotton.  Ammonia  succeeds  better  than  fixed  al* 
kalles  in  removing  spots  produced  by  acids.  It  is  em- 
ployed in  vapour  ^  its  actioD  is  speedy,  and  seldom  al- 
ters the  colour. 

372.  **  The  means  of  removing  greasy  spots  are  well  . 
known.  This  effect  is  produced  by  alkalies,  fullers 
«arUi,  volatile  oUs  dissolved  in  alcohol,  a  heat  proper 
for  volatilizing  grease,  &c.  Spots  occasioned  by  ink, 
rust,  or  iron*niould  of  any  kind,  and  all  those  prooueed 
by  the  y^How.oadde  of  iron,  are  removed  by  the  oxalic 
acid :  the  cdoor  uulj  be  restored  by  alkalies,  or  a  solu« 

Urn  tithn  mdrtat  of  tin.  These  spots  may  he  removed 
also  by  the  oxygenated  msriatio  acid,  when  they  are  on 
ivhite  stftfi  or  paper. 

**  The  aofcioB  cf  alkalies,  and  that  of  perspired  mat- 
ter, an  the  same :  their  spots  may  be  effiiced  by  acids, 
or  even  by  a  weak  solution  of  the   muriat  of  tin. 
HVlien  these  spots  arise  from  several  unknown  causes, 
in  orderilo  destroy  them  aecon— e  must  be  had  to  .p9^ 
/^ireit  compssitioni.    The  following  may  be  consider- 
'ed  as  one  of  the  meit  cffieacions.    Dissolve  white  seap 
in  aleohol,  and  mix  this  solution  with  the  yolks  of  from 
-«fourto  siflc  eggs ;  add  gradually  «sseuce  of  twEpeotiuf  y  > 


KING.  Partn. 

and  incorporate  with  the  whole  some  fnliers  earth,  in  Tegetable 
such  a  manner  as  to  form  balls.of  a  suitable  consistence.  Sobiiaocei. 
Moisten  the  spot ;  and,  having  rubbed  it  with  these  ' 
balls,  the  spot  will  be  removed  by  washing  tlie  stuff. 
All  spots,  except  iron-mould  and  ink,  may  be  removed 
in  this  manner. 

*'  Wasbing  destroys  the  lustre,  and  leaves  a  tamivh- 
ed  place  disagreeable  to  the  eye  j  but  the  lustre  may  be 
restored  by  drawin'g  over  the  washed  place,  and  in  the 
direction  of  the  pile,  a  brush  moistened  in  water  im- 
pregnated with  a  little  gum. .  You  may  then  apply  a 
sheet  of  paper,  or  a  piece  of  cloth,  and  a  considerable 
weight,  under  which  the  cloth  must  be  left  to  dry.** 

Description  of  ApparaUu. 

Plate  XCL 

Fig.  I,  2.  0*Reilly*s  Apparatus  for  preparing  SuLPHO- 

ROUS  Acid, 

Fig.  I.  Elevation  of  the  ArPARATUS. 

A,  The  furnace  which  is  made  capable  of  containing 
three  distilling  vessels. 

a,  A  curved  funnel  for  introducing  the  sulphuric 
acid. 

b,  A  tube  passing  from  the  matrass  to  an  interme* 
diate  leaden  vessel  B  intended  to  condense  the  sulphuric 
acid  which  comes  over  uodeeomposed,  and  having  five 
necks,  three  of  which  receive  tubes  similar  to  b,  and 
from  the' fourth  passes  the  tube  d. 

c,  A  tube  of  safety. 

d,  A  tube  passing  from  the  intermediate  vessel  to  the 
first  of  the  tall  Wolfe^s  vessels  C  intended  to  condense 
the  sulphurous  acid. 

D,  The  second  of  the  Wolfe^s  vessels,  with  tubes  to 
connect  it  with  the  first  and  third. 

Each  of  these  vessels  has  a  leaden  cock  to  empty  the 
acid  liquor  into  the  immersing  tubs. 

Fig.  a.  Plan  of  the  above  Yessixs. 

Fig.  3.  A  vertical  Section  of  RuPP^s  IlffMEBSlKG  TvB, 

as  improved  by  O^Reilly. 

a,  b.  The  tub. 

c,  d.  The  cover  perfectly  air-tight. 

e,  The  partition  dividing  the  tub  into  two  parts. 

f,  A  funnel  filled  with  a  plug. 

g,  g,  The.wooden  reels  on  which  the  stub  are  rol- 
led. 

h,  b,  h,  h,  h,  b,  h.  Seven  rollers,  over  and  under 
which  the  stuflii  pass,  so  as  to  expose  a  large  surface  to 
the  bleaching  liquor. 

i,  A  leaden  cock  to  draw  off  the  liquor. 

Fig*  4.  >Bupp*8  Original  Apparatus,  as  deseribod  in 

Fig.  5,  6,  7.  The  Original  Apparatus  for  distillba 
the  OxTGEKATED  MuRiATic  AciD  Gas,  described 
in  209. 

Plate  XCIL 
Fig.  8.  The  Apparatus  employed  for  Una  purpose  ki 

a.  The  iLshthole. 

b,  The  place  for  the  fire. 
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etahle       C|  A^or  by  which  fa«>l.i9  intro^aced. 

dy  Door  of  the  ash,  with  a  register  to  regulate  the 
drauglit  of  air. 

e,  A  boiler  of  cast  iron  filled  with  hot  water,  in 
which  is  placed  the  alembic. 

fy  A,  three-footed  iron  stand  to  suj^ort 

gg,  A  leaden  alembic. 

b,  A  glass  or  leaden  curved  funnel  for  introducing 
the  sulphuric  acid. 

if  A  leaden  cover  firmly  fixed  by  luting  to  the  neck 
of  the  alembic,  and  pierced  with  three  holes  for  the 
transmission  of  the  funnel,  the  handle  of  an  agitator, 
and  a  condensing  tube. 

k,  The  agitator  formed  of  iron  covered  with  lead. 

1,  A  leadeu  tube  three  inches  in  diameter  for  con- 
ducting the  gas  into 

m,  An  intermediate  vessel  of  lead  for  condensing  the 
acid  which  may  pass  over  from  the  alembic  uncombined. 

The  tube  1  descends  through  the  first  opening  m  i, 
nearly  to  the  bottom  of  the  vessel,  which  is  two-thirds 
filled  with  water  ^  the  oxygenated  muriatic  acid  tra* 
verses  the  water,  and  passes  out  at  the  top  through  the 
leaden  tube  n  into  o,  o,  the  pneumatic  tub,  made  of 
wood  fitted  with  a  cover  r,  which  is  perfectly  air-tight, 
and  through  which  passes  an  agitator  p,  with  three 
leaves  for  mixing  the  gas  with  the  water. 

q,  q,  q,  Three  shelves  in  the  tub,  which  by  retarding 
the  ascent  of  the  bubbles  of  gas,  facilitate  its  anion  with 
the  water. 

8,  A  stop-cock  for  letting  off  the  liquor. 

Fig.  9.  A  Vertical  Section  of  O^Reillt^S  Appara- 
tus for  Bleaching  by  Steam. 
E,  E,  E,  The  boiler. 

A,  G,  The  two  reels. 

B,  F,  The  upper  rollers. 

C,  D,  The  lower  moveable  rollers, 
H,  The  regulator. 
I,  A  stopcock. 
K,  The  door  of  the  chamber. 

Fig.  zo*  The  Apparatus,  with  Frames  for  Bleaching 

THREAD  and  HosirRT. 
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Fig.  zi.   Plan  of  Lotscl^s  AppARAtus  for  Bleach-  Vegetable 

ing  Paper.  SaiMtancet. 

I,  I,  I,  &c  Eight  fumaccA,  having  a  chimney  of 
sheet  iron  common  to  each  pair  of  furnaces. 

a,  2,  2,  &c.  Eight  vesseb  of  cast  iron,  contalniug 
sand. 

3»  3»  3f  &c.  Eight  matrasses,  balloons,  or  bottles  of 
stone-ware,  compact,  and  well  baked,  intended  to  con- 
tain the  materials  which  afford  the  gas.  Each  matrass 
must  be  filled  only  to  one-third  of  its  capacity  at  most* 
Bodies  of  glass  of  little  thickness  may  also  be  used  for 
this  purpose. 

49  4»  4»  &c*  Tubes  of  class  to  conduct  the  sas  into 
the  receiver.     Or  these  tubes  may  be  made  of  lead. 

5.  The  receiver.  It  is  composed,  i.  of  an  internal 
vessel,  covered  with  plates  of  lead  well  soldered  toge- 
ther,  and  provided  near  its  bottom  with  a  cock  6,  U> 
draw  off  the  liquor  when  prepared.  2.  Another  vessel, . 
7,  likewise  covered  with  plates  of  lead  within  and 
without.  This  second  tub  is  inverted  in  the  first,  to 
contain  the  gas  in  proportion  as  it  is  dis^gaged,  and 
to  keep  in  contact  with  the  water  of  the  receiver  that 
portion  of  gas  which  had  not  time  to  be  dissolved  in 
passing  through  that  fluid. 

There  is  a  hole,  8,  in  the  upper  part  of  this  second 
vessel.  It  serves  to  suffer  the  common  air  to  escape 
when  water  is  first  poured  into  this  receiver,  and  it  ia 
afterwards  closed  with  a  stopper  of  lead  or  cork,  cover* 
ed  with  paper  soaked  in  starch,  and  fastened  to  the  cork, 
by  a  piece  of  cloth  or  bladder,  before  the  <^ratioR  begin.- 

Fig.  12.  Vertical  section  of  the  apparatus* 

Fig.  13.  Elevation  of  the  apparatus. 

The  disposition  of  the  furnaces  about  the  receiver, 
and  the  circular  form  of  the  receiving  vessels,  was  ren* 
dered  necessary  here  by  the  local  circumstances.    Ia  • 
other  circuoMtances  square  vessels  night  be  employed,... 
and  all  the  furnaces  might  be  ranged  in  a  right  line  un- 
der a  common  chimney. 

For  an  account  of  the  most  recent  improvements  ia* 
this  art,  see  Blsachikg,  Supf  ucmzht. 
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BLEAK,  ID  OrmtMogjf.    See  CrPRnnrs. 

BLE6HINGLY,  a  towa  of  Surry  in  England, 
which  sends  two  memhers  to  parliament,  and  the  bailiff 
who  xetums  the  members  is  chosen  annually  at  the  lord 
of  the  manor^s  court*  The  town  stands  on  a  hill,  and 
contained  1116  inhabitants  in  zSzi •  W.  Long.  o.  1$. 
N«  Lat.  51*  20. 

BLEEDING,  in  Therapeutics  ;  see  MsBicnrc  In- 
dex» .   As  a  chirnrgical  operation,  see  Surgert  Index* 

Blekdinq  at  the  Nose^  called  Eputaxis,  See  Me- 
dicine Index. 

Bleeding  is  also  used  for  a  hsemorrhage  or  flnz  of 
blood  from  a  wound,  rapture  of  a  vessel,  or  other  acci- 
dent.   See  ILemorrhagt. 

BLMEDnto  of  a  Corpse^  is  a  phenomenon  said  to 
have  frequently  happened  in  the  bodies  of  persons  mur- 
dered, which,  on  the  touch,  or  even  the  approach,  of 
the  murderer,  began  to  bleed  at  the  nose,  ears,  and 
other  parts  j  so  as  formerly  to  be  admitted  in  England, 
and  still  allowed  in  some  other  parts,  as  a  sort  of  de- 
tection of  the  criminal  and  proof  of  the  fact.  Nu- 
merous instances  of  these  posthumous  hsBmorrhagies 
are  given  by  writers.  But  this  kind  of  evidence  ought 
to  be  of  small  weight :  for  it  is  to  be  observed,  that 
this  bleeding  does  not  ordinarily  happen,  even  in  the 
presence  of  the  murderer  j  yet  sometimes  in  that  even 
of  the  nearest  friends,  or  persons  most  innocent  \  and 
sometimes  without  the  presence  of  any,  either  friend 
or  foe.  In  effect,  where  is  the  impossibility  that  a 
body,  especially  if  full  of  blood,  upon  the  approach 
of  eiLternal  heat,  having  been  considerably  stirred 
or  moved,  and  a  putrefaction  «oming  on,  some  of  the 
blood-vessels  should  burst,  as  it  is  certain  they  all  will 
in  time  ? 

Bleeding  is  also  nsed  for  the  drawing  out  of  the  sap 
of  plants,  otherwise  called  Uqtpingm  -  See  Tapping.. 

BLEKING,  a  province  in  the  south  part  of  Swe- 
den, having  the  Baltic  sea  on  the  sooth,  Smaland  on 
the  north,  and  the  province  of  Schonen  on  the  west. 
Its  principal  towns  are  Chris tianstadt,  EUeholm,  A- 
buys,  Boterby,  and  Christianople,  which  last  is  the  ca- 
pital. 

BLEMYES,  or  Blemmyes,  a  fabulous  people  of 
Ethiopia,  said  to  have  had  no  heads;  thetr  eyes, 
mouths,  &c.  being  situated  in  their  breasts.  See  Ace- 
phalous. 

BLENCH,  or  Blanch.    See  Blanch. 

BLEND,  or  Blikde.  See  Blende,  Mineralogy 
Index* 

BLBiTD'Waierf  called  also  mprehough,  a  distemper 
incident  to  black  cattle,  comes  either  from  the  blood, 
from  the  yellows,  or  from  the  cliange  of  ground.— In 
order  to  cure  it,  take  bole  armoniac,  and  as  much  char- 
coal-dost as  will  fill  an  egg  shell,  a  gOod  quantity  of  the 
inner  bark  of  an  oak,  dried  and  pounded  together  to  a 
powder,  and  give  it  to  the  beast  in  a  quart  of  new  milk 
and  a  pint  of  earning. 

BLENHEIM,  a  village  of  Germany,  in  the  king- 
dom of  Bavaria  ^  situated  in  £.  Long.  2.  30.  N.  Lat. 
48.  40.  This  village  is  remarkable  for  the  defeat  of 
the  French  and  Bavarians  in  1704,  by  the  English  and 
their  confederates  nnder  Prince  Eugene  and  the  duke 
of  Marlborough.  The  French  army  amounted  to  60,000 
veterans,  who  had  shared  in  the  conquests  of  their 
grand  monarque;  and  were  now  commanded  by  two 
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senerais  the  most  dutingoished  at  that  time  in  France,  BlcDheim. 
Marshal  Tallard  and  the  duke  of  Bavaria*  Tbe  for- 
mer had  established  his  reputation  by  many  victories. 
He  was  active  and  penetrating ;  his  ardour  often  rose 
to  impetuosity  J  but  he  was  so  shortsighted  as  to  be 
incapable  of  seeing  objects  at  a  very  small  dbtance. 
The  duke  of  Bavaria  was  equally  experienced  in  the 
field,  and  had  stronger  motives  for  activity :  His  coun- 
try was  ravaged  before  bis  eyes,  and  nothing  remained 
of  his  possessions  but  the  army  which  he  commanded. 
The  allied  army,  oommanded  by  Eugene  and  Marlbo- 
rough, amounted  to  about  52,000  men,  troops  who 
had  long  beep  familiar  with  victory,  and  who  had  seen 
the  French,  the -Turks,  and  the  Bussians,  fly  before 
them.  Both  armies,  after  many  marches  and  counter'* 
marches,  approached  each  other.  The  French  were 
posted  on  a  hill  near  the  town  of  Hoclistet  j  their  right 
covered  by  the  Danube  and  the  village  of  Blenheim  $ 
their  left  by  the  village  of  Lutzengen  j  and  their  front 
by  a  rivulet,  the  banks  of  which  were  steep  and  the 
bottom  marshy.  The  right  wing  of  the  French  was 
commanded  by  Marshal  Tallard  ;  their  left  by  tbe 
duke  of  Bavaria,  and  under  him  General  Marsin,  an 
experienced  Frenchman.  Their  position  being  advan- 
tageous, they  were  willing  to  await  the  enemy  rather 
than  offer  battle.  On  the  other  hand,  Marlborough 
and  Eugene  were  stimulated  to  engage  them  at  all 
events,  in  consequence  of  an  intercepted  letter  from 
Villeroy«  intimating  that  he  was  preparing  to  cut  off 
all  communication  between  the  Bhine  and  tbe  allied 
army.  The  dispositions,  therefore,  being  made  for  tbe 
attack,  and  the  orders  communicated  to  the  general 
oflicers,  the  allied  forces  advanced  into  the  plain,  and 
were  ranged  in  order  of  battle.  The  cannonading  be* 
gan  about  nine  in  the  morning,  and  continued  to  about 
half  after  twelve.  The  troops  then  advanced  to  the 
attack ;  the  right  under  the  direction  of  Prince  Eu- 
gene, the  left  headed  by  Marlborough,  and  opposed 
to  Marshal  Tallard.  Marlborough,  at  the  head  of  the 
English  troops,  having  passed  the  rivnlet,  attacked 
the  cavalry  of  Tallard  with^  great  bravery.  This  ge- 
neral being  then  reviewing  the  disposition  of  his  troops 
to  the  left,  his  cavalry  fooght  for  some  time  without 
the  presence  of  their  commander.  Prince  Eugene  had 
not  yet  attacked  the  forces  of  the  elector  ^  and  it  was 
near  an  hour  before  he  could  bring  up  his  troops  to  tlie 
engagement.  Tallard  was  no  sooner  informed  that  bis 
right  was  attacked  by  the  duke,  than  he  flew  to  its 
head,  where  he  found  a  furions  encounter  already  be- 
ffun  ;  his  cavalry  being  thrice  driven  back,  and  rally- 
ing as  often.  He  had  posted  a  large  body  of  forces 
in  the  village  of  Blenheim  ^  and  he  made  an  atttmpt 
to  bring  them  to  the  charge.  They  were  attacked  by 
a  detachment  of  Marlboroogh^s  troops  so  vigorously, 
that  instead  of  assisting  the  main  body,  they  could  hard- 
ly maintain  their  ground.  All  the  French  cavalry  be- 
ing thus  attacked  in  flank,  was  totally  defeated.  The 
English  army  now  penetrated  between  the  two  bodies 
of  tbe  French,  commanded  by  the  marshal  and  elector, 
while  the  forces  in  the  village  of  Blenheim  were  sepa- 
rated by  another  detachment.  In  this  distressed  situ:*- 
tion  Tallard  flew  to  rally  some  squadrons  ^  but  from  his 
shortsightedness  mistaking  a  detachment  of  the  ene- 
my for  his  own,  he  was  made  prisoner  by  the  Hessian 
troops  who  were   in   the  allied   army.      Meanwhile, 

4  X  Prince 


B    L    £ 


Bltn^dm  Prlnoe  Eugene  on  his  part,  after  htriiiff  been  tbrice 
II  repulsed,  at  last  put  the  enemy  into  confasion.  Tbe 
Biea.  j,^^^  ^^^  became  general,  and  tbe  flight  preoipitate* 
The  oonsternation  of  the  French  soidiert  was  flucb| 
that  they  threw  tbemseives  into  tbe  Dannbe,  without 
knowing  whither  they  fled.  The  allies  being  now 
masters  of  the  field  of  battle,  surroonded  the  village  of 
Blenheim,  where  a  body  of  13,000  men  bad  been  ^9U 
ed  in  tbe  beginning  of  the  action,  and  still  maintaiiie4 
their  ground.  These  troops  seeing  themselves  cot  off 
from  all  communication  with  the  resit  of  the  army,  and 
despairing  of  being  able  to  force  their  way  tbrongh 
the  allies,  threw  down  their  arms,  and  surrendered 
themselves  prisoners  of  wAr.  Thos  ended  the  battle  of 
Blenheim,  one  of  the  most  complete  victories  that 
ever  was  obtained.  Twelve  thousand  Freneh  and  Ba* 
varians  were  slain  in  the  field  or  drowned  in  tbe  Da* 
nube ;  13,000  were  made  prisoners  of  war }  and  there 
were  taken  100  pieces  of  cannon,  92  mortars,  upwards 
of  100  pair  of  colours,  200  standards,  17  pair  of  ket- 
tle-drums, upwards  of  30CO  tents,  34  coaches,  30^ 
loaded  mules,  two  bridges  of  boats,  and  all  the  Frencb 
baggage,  with  their  military  chest.  Ne^tt  day,  when 
the  duke  of  Marlborough  visited  his  prisoner  the  niai^ 
shal,  the  latter  assured  him  that  he  had  overcome  the  best 
troops  in  the  world.  **  I  hope.  Sir  (replied  the  duke), 
you  will  except  those  troops  by  whom  they  were  con- 
quered.*^ The  allies,  in  consequence  of  this  victory,  be- 
came masters  of  a  cotmtry  106  leagues  in  extent. 

BLEytHEtM  House,  a  noble  and  princely  bouse  erec- 
ted in  honour  of  the  duk^  of  Marlborough  at  Woodstock 
near  Oxford,  which  with  the  manor'  of  Woodstock  is 
settled  on  the  dake  and  his  heirs,  in  consideration  of  the 
eminent  services  by  him  performed  for  the  public ;  and 
for  building  of  which  house  the  sum  of  500,000!.  was 
granted  by  parliament,  &c. — ^'I'he  tenure  by  which  his 
grace  holds  the  manor  of  Woodstock  is  the  presenting 
at  the  castle  of  Windsor  annually  on  the  day  in  which 
the  battle  of  Blenheim  was  fought,  a  flag  embroidered 
with  flowen-de-lis  ^  which  flag  is  shewn  to  all  strangers 
who  visit  the  castle. 

BLENNIUS,theBLENNY.  8ceIcHTHYOLOGY/«rf«if. 

BLESS,  Henry,  painter  of  history  and  landscape, 
was  born  at  Bovine,  near  Dinant,  in  1480.  He  ac- 
quired bis  skill  in  the  art  merely  by  the  strength  of  his 
natural  genius,  assisted  by  a  diligent  study  and  obser- 
vation of  tbe  works  of  Patenter,  without  having  any 
other  instructor  ;  and  at  last  rendered  himself  vary  emi- 
nent, particularly  by  hii  landscapes.  His  best  per- 
formances were  bought  up  by  the  emperor  Kodolpb, 
and  they  are  still  preserved  at  Vienna.  His  style  of 
composition  in  historical  subjects  resembles  the  style  of 
the  Flemish  artists  of  that  age,  and  exhibits  a  great 
number  of  figures  finished  with  extreme  neatness.  But 
he  crowded  several  subjects  into  one  design  >  as  in  his 
picture  of  the  disciples  at  Emmaus,  he  represented  not 
only  that  incident,  but,  in  different  groups  disposed  in 
the  back  ground,  he  represented  likewise  the  different 
parts  of  the  passion  of  our  Saviour.  And  yet,  not- 
withstanding the  impropriety  of  that  manner  of  com- 
posing, his  pictures  were  so  delicately  pencilled  and 
finished,  and  his  landscapes  in  particularise  agreeably 
invented,  so  full  of  variety,  and  well  executed,  that 
even  in  Italy  his  works  were  in  great  reqnest,  and  were 
distinguished  there  by  the  appellation  of  the  oW/'trHfr^^: 
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for  he  fixed  an  owf,  «s  his  pecolnir  mark,  in  every  pic-     Blew 
tare  he  painted  4  by  which  the  dories  of  this  master  are        I 
always  iadistfutabiy  known.     He  died  in  1550.  BUetoirfoni. 

BLEaTIUM,  a  town  in  Briuin.  Now  Oid^k>wn, 
not  far  from  Hereford. 

^  BL£1\>NI8M|  a  faculty  of  pereeivKig  and  tndtca* 
ting  subterraneous  springs  and  currents  by  sensation. 
The  t^rm  ia  modero,  and  derived  from  a  M.  Bleton, 
who  for  some  vears  past  has  excited  universal  attentton 
by  his  posseasing  tbe  above  faculty,  which  seems  to  de- 
pend upon  some  peculiar  organization.  Concerning  the 
reality  of  this  extraordinary  fiiculty,  there  occurred 
great  doubta  among  tbe  lejinied.  Bot  M.  Thoaveoe], 
a  Frenchman  of  some  coueeqnence  and  a  philosopher, 
•eems  to  have  put  the  matter  beyond  dispute,  in  two 
meoioira  which  he  baa  published  upon  the  subject.  H0 
was  charged  l^  the  king  with  a  combtission  to  analyse 
the  mineral  and  medicinal  waters  in  Fradee  j  and,  by 
repealed  trials,  be  had  been  so  fully  convinced  of  the 
eapaeifiy  of  Bleton  to  assist  him  with  eflioacy  in  tbia 
-tmportant  undertaking,  that  he  solicited  the  ministry 
to  join  Mm  in  the  commission  upon -advantageous  terms. 
All  this  abe^  Chat  the  operations  of  BlHon  huve  a 
toore  aoHd  support  than  the  tricks  of  hnpoetore  or  the 
delusions  of  fkney.  In  fact,  a  great  number  of  his 
discoveries  are  ascertained  by  respectable  aflldavitsu 
The  fbllowi^  is  a  strong  instance  in  favour  of  Bleto- 
nism^  *^  For  a  long  time  tbe  traces  of  several  springs 
and  their  reservoirs  in  the  lands  of  the  abb^  de  Veiv 
vians  had  been  entirely  lost.  It  appeared,  nevertheieas, 
by  ancient  deeds  and  titles,  that  these  springs  and  re- 
servoirs had  existed.  A  neigbbonring  abbey  wm  sup- 
posed to  have  turned  their  waters  for  its  benefit  into 
other  channels,  and  a  law-suit  was  commenced  opOa 
this  supposition.  M.  Bleton  wits  applied  to :  he  dis- 
covered at  once  the  'Oew  course  of  the  waters  in  ques- 
tion :  his  discovery  was  ascertained,  and  the  lawsuit 
was  terminated.** 

Bleton  has  been  mistaken  more  than  once  j  and  enr 
author  enumerates,  with  the  fairest  candour,  the  cases 
in  which  he  has  failed  :  but  these  cases  are  very  rare  in 
comparison  with  those  in  which  he  has  succeeded.  Be-^ 
sides,  even  the  mistakes  of  Bleton  do  not  invalidate  the 
reality  of  his  talents;  since  a  talent  may  be  real  with- 
out being  perfect,  or  exerting  itself  with  the  same  suc- 
cess in  every  trial. 

Many  were  indisposed  against  Bletonism,  because 
they  looked  upon  the  facts  on  which  it  is  founded  as 
inexplicable.  But  M.  Thouvenel  assigns  principles 
upon  which  the  impressions  made  by  subterraneous  wa- 
ters and  mines  may  be  naturally  enough  accounted  for» 
Having  ascertained  a  general  law  by  which  subterra- 
neous electricity  exerts  an  inflnence  upon  the  bodies  of 
certain  individual!  eminently  susceptible  of  that  influ- 
ence, and  sliown  that  this  law  is  the  same  whether  the 
electrical  action  arises  from  currents  of  warm  or  cold 
water,  from  currents  of  humid  air,  from  coal  or  metal- 
lic mines,  from  sulphur,  and  so  00,  he  observes,  that 
there  is  a  diversity  in  the  physical  and  organical  im- 
pressions which  are  procured  by  this  electrical  action, 
according  as  it  proceeds  from  different  fossil  bodies 
which  are  more  or  less  conductors  of  electrical  emana- 
tions. There  are  also  artificial  processes,  which  coocnr 
in  leading  us  to  distinguish  the  diffierent  focuses  or  con- 
ductors of  mineral  electricity  ;  and  in  these  processes 
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BIftonUm.  tbe  usa  of  elect rometrical  rods  dewrres  tlie  attention 
of  philosophers,  «bo  might  perhaps  in  process  of  time 
subtititule  io  their  place  a  more  perfect  instrument. 
Their  pliysical  and  spontaneous  mobility,  and  its  elec* 
trical  cause,  are  demonstrated  by  indisputabie  ezperi- 
ments. 

On  the  other  hand,  our  author  proves,  by  very  plau* 
sible  arguments,  the  influenee  of  subterraneous  etectri* 
cal  currents,  compares  them  with  tbe  electrical  cur* 
rents  of  the  atmosphere,  points  put  the  difiereotim* 
pressioos  they  produce  according  to  the  number  and 
quality  of  the  bodies  which  act,  and  the  diversity  of 
ihose  which  are  acted  upon.  The  ordinary  sources  of 
cold  water  make  impressions  proportional  to  their  vo- 
lume, the  velocity  of  their  currents,  and  otiwr  circum* 
Stances.  Their  stagnation  destroys  every  species  of  elco 
trioal  influence  ;  at  least,  in  this  state  they  have  none 
that  is  perceptible.  Their  depth  is  indicated  by  geo* 
metrical  processes,  founded  upon  the  motion  and  di- 
▼ergence  of  tbe  electrical  rays  \  but  there  are  second 
causes  which  sometimes  diversify  tliese  indications,  and 
occasion  seeming  errors.  These  errors,  bowevei^  ac* 
cording  to  our  author,  are  only  exceptions  to  the  gene- 
ral rule  'j  exceptions  which  depend  on  the  difierence  of 
mediums  and  situations,  and  not  on  the  inconstancy  or 
incertitude  of  the  organical,  sensitive,  or  convulsive  hm 
€ulties  of  the  BletonisL 

All  the  hot  springs  in  France,  traced  by  oor  author 
from  the  places  where  they  flow  t6  the  places  where 
their  formation  commences  (sometimes  at  a  distance  of 
15  leagues),  led  him  constantly  to  aoassesof  eoal;  where 
they  are  collected  and  heated  in  basons  o^  dliflferenfe 
depths  and  dimensions,  nourished  by  tbe  filtration  of 
lakes  and  the  coucse  of  torrents,  and  mineralised  by  sa- 
line, solphureoos,  metallic,  and  bituminous  substances, 
in  the  natural  furnaces  where  they  are  heated,  or  in  the 
strata  through  which  they  flow. 

Tb^  last  and  the  most  singular  and  important  phe>« 
nomenon  which  our  author  met  with  in  the  course  of 
his  experiments  must  not  be  here  omitted.  Over  the 
▼etas  of  iron  mines  alone  the  electrooietrical  rods  as- 
sume a  motion  of  rotation  diametrically  opposite  to 
that  which  they  exhibit  over  all  other  mines.  This 
phenomenon  takes  place  with  the  same  distinction 
when  iron  and  other  metals  are  extracted  from  their 
mines  and  deposited  under  ground. .  But  the  most  re- 
markable circumstance  in  this  distinctive  action  of  these 
metals  is,  that  it  has  a  uniform  and  constant  direction 
from  east  to  west  in  all  metals,  iron  excepted,  just  as 
iron  rendered  magnetic  has  an  action  directed  from 
south  to  north.  The  action  of  red  metals  is  more  pal- 
pable than  that  of  the  white  }  but  the  latter,  though 
weaker,  has  nevertheless,  a  real  existence  in  the  sulphur. 
In  the  supplement  to  this  memoir,  there  is  an  accurate 
account  <i  the  processes  that  have  furnished  these  in- 
variable results.  They  will  naturally  suggest,  says  our 
author,  the  idea  of  constructing  an  electricid  compass, 
which  may  be  of  as  eminent  use  in  experimental  philo- 
aophy  as  the  magnetic  compass  is  in  navigation.  The 
natural  and  spontaneous  direction  of  metallic  emanations 
towards  the  west  being  ascertained,  it  oaly  remains  to 
render  them  palpable  by  tbe  construction  of  an  instrn- 
IMBt  which  may  be  substituted  in  the  place  of  the  eleo- 
tronietrical  twig  that  goes  vnl^rly  by  the  nana  of  the 
rod. 
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His  analysis  of  the  hot  springs  of  Boorbon-Lancy,  BletoDiun, 
to  the  source  of  which  in  the  great  mountains  of  Bur-  BliRhu 
gundy  he  was  led  by  the  electrical  sensations  of  Bleton, 
shows  the  great  intelligence  and  sagacity  of  oor  author 
in  operations  of  this  nature.  He  found  the  origin  of 
these  famous  hot  springs  in  the  centre  of  an  oblong 
rising  ground,  full  of  coal,  and  commanded  on  three 
sides  by  a  group  of  mountains,  of  which  the  greatest 
part  was  filled  with  the  same  mineral.  From  a  parti- 
cular case,  here  circumstantially  described,  in  which 
the  electrical  rays  of  the  subterraneous  water  and  those 
of  the  adjacent  coal  crossed  each  other,  our  author  de- 
duces a  very  natural  account  of  the  errors  which  may 
sometimes,  though  rarely,  mUlead  f6r  a  time  the  great- 
est adepts  in  Bletonism,  'when  they  find  themselves  in 
combined  spheres  of  electrical  activity.  Anothier  ob- 
servation, which  seems  confirmed  by  several  facts,  ac- 
counts farther  for  this  fallibility  *,  the  observation  is, 
that  electrical  rays,  whether  direct  or  collateral,  issuing 
from  subterraneous  focuses,  seem  to  undergo  in  certain 
cases  a  sort  of  refraction  as  they  pass  from  one  medium 
to  another,  or  traverse  bodies  which  difier  with  respect 
to  the  property  of  transmitting  this  electricity.  In  a 
wordy  it  follows  from  these  observations,  that  when 
snch  privileged  investigators  of  currents  or  minerals  as 
Bleton  are  placed  upon  the  electrical  spheres  of  these 
bodies,  they  will  indicate  their  situation  and  thefr  re- 
spective depths  according  to  the  in^iressions  they  feel 
.  within  themselves,  or  the  motions  they  obsejve  in  the 
electrometrical  instruments  which  they  employ :  and  if 
they  meet  with  second  accidental  causes  or  complications 
of  electrical  spheres,  which  modify  or  alter  these  me« 
thods  of  trial,  this  will  necessarily  occasion  mistakes  in 
the  results  of  their  operations  which  they  may  probably 
rectify  ;  but  which,  at  all  events,  it  would  be  unjust  to 
lay  to  their  charge,  or  allege  as  an  objection  against  the 
reality  of  their  talent. 

BLIGHT,  in  Husbandry^  a  ditease  incident  to 
plants,  which  aflkcts  them  variously,  the  whole  plant 
sometimes  perishing  by  it,  and  sometimes  only  the  leaves 
and  blossoms,  which  will  be  scorched  and  shrivelled  up, 
the  rest  remaining  green  and  flourishing. 

Some  have  supposed  that  blights  are  usually  pro- 
duced by  an  easterly  wind,  which  brings  vast  quantities 
of  insects  eggs  along  with  it,  from  some  distant  place, 
that,  being  lodged  upon  tbe  surface  of  the  leaves  and 
flowers  of  fruit-trees,  cause  them  to  shrivel  up  and 
perish. 

To  cure  this  distemper,  they  advise  the  burning  of 
wet  litter  on  the  windward  side  of  the  plants,  that  the 
smoke  thereof  may  be  carried  to  them  by  the  wind, 
which  they  suppose  will  stifle  and  destroy  the  insects, 
and  thereby  cure  the  distemper. 

Others  direct  the  use  of  tobacco-dust,  or  to  wash  the 
trees  with  water  wherein  tobacco-stalks  have  been  in- 
fused for  12  hours)  which  they  say  will  destroy  those 
insects,  and  recover  tbe  plants. 

Pepper-dust  scattered  over  the  blossoms  of  fruit-trees, 
&c  has  been  recommended  as  very  useful  in  this  case ; 
and  there  are  some  that  advise  the  pulling  off  the  leawes 
that  are  distempered. 

The  true  cause  of  blights  teems  to  be  continoed  dry 
easterly  winds  for  several  days  together,  without  the  in- 
tervention of  showers,  "or  any  morning  dew,  by  which 
Ike  ptxapiratiMi  ia  the  tender  bloaaom  ii  stopped ;  and 
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if  it  so  happens  that  there  is  a  long  continuance  of 
the  same  weather,  it  equally  aflPects  the  tender  leaves, 
whereby  their  colour  is  changed,'  and  they  wither  and 
decay. 

The  best  remedy  for  this  distemper,  is  gently  to  wash 
and  sprinkle  over  the  tree,  &c.  from  time  to  time,  with 
common  watery  and  if  the  young  shoots  seem  to  be 
much  infected,  let  them  be  washed  with  a  woollen  cloth, 
so  as  to  clear  them,  if  possible,  from  this  glutinous  mat- 
ter, that  their  respiration  and  perspiration  may  not  be 
obstructed.  This  operation  ought  to  he  performed  early 
in  the  day,  that  the  moisture  may  be  exhaled  before 
the  cold  of  the  night  comes  on  :  nor  should  it  be  done 
when  tlie  sun  shines  very  hot. 

Another  cause  of  blights  in  the  spring,  is  sharp  hoar- 
frosts,  which  are  often  succeeded  by  hot  sonshiiie  in  the 
day-time.  This  is  the  most  sudden  and  certain  de- 
stroyer of  the  fruits  that  is  known. 

BLIGHTED  corn.    See  Smut. 

fiLIND,  an  epithet  applied  to  a  person  or  sensitive 
creature  deprived  of  the  use  of  his  eyes  ^  or,  in  other 
words,  to  one  from  whom  light,  colours,  and  all  the 
glorious  variety  of  the  visible  creation,  are  intercepted 
by  some  natural  or  accidental  disease.  Such  is  the  li- 
teral acceptation  of  the  term  :  but  it  is  likewise  used  in 
a  metaphorical  sense,  to  signify  mental  or  intellectual 
darkness;  and  frequently  implies,  at  the  8ame*time, 
some  moral  or  spiritual  depravity  in  the  soul  thus 
blinded,  which  is  either  the  efficient  or  continuing  cause 
of  this  internal  malady.  Yet,  even  in  metaphor,  the 
epithet  of  blind  is  sometimes  applied  to  a  kind  of  ig- 
norance, which  neither  involves  the  idea  of  real  guilt 
nor  of  voluntary' error.  It  is,  however,  our  present  in- 
tention to  consider  the  word,  not  in  its  figurative,  but 
in  its  natural  and  primary  sense.  Nor  do  we  mean  in 
this  place  to  regard  it  as  a  subject  of  medical  specula- 
tion, or  to  explore  its  causes  and  enumerate  its  cures. 
These  are  in  the  department  of  another  science  *.  It  is 
rather  our  design  to  consider.  By  what  means  this  in- 
eipressible  misfortune  may  be  compensated  or  alleviated 
to  those  who  sustain  it  ^  what  advantages  and  consola- 
tions they  may  derive  from  it ;  of  what  acquisitions 
they  may  be  susceptible ;  what  are  the  proper  means  of 
their  improvement  j  or  by  what  culture  they  may  be- 
come useful  to  themselves,  and  important  members  of 
society. 

There  is  not  perhaps  any  sense  or  faculty  of  the 
corporeal  frame,  which  affords  so  many  resources  of 
utility  and  entertainment  as  the  power  of  vision }  nor  is 
there  any  loss  or  privatiou  which  can  be  productive  of 
disadvantages  or  calamities  so  multiform,  so  various,  and 
so  bitter,  as  the  want  of  sight.  By  no  avenue  of  cor- 
poreal perception  is  knowledge  in  her  full  extent,  and 
m  all  her  forms,  so  accessible  to  the  rational  and  inqui- 
ring soul,  as  by  the  glorious  and  delightful  medium  of 
light.  For  this  not  only  reveals  external  things  in  all 
their  beauties,  in  all  their  changes,  and  in  all  their  va- 
rieties }  but  gives  body,  form,  and  colour,  to  intellec- 
tual ideas  and  abstract  essences;  so  that  the  whole  ma- 
tierial  and  intelligent  creation  lie  in  opeu  prospect,  and 
the  majestic  frame  of  nature,  in  its  whole  extent,  is,  if 
we  may  speak  so,  perceived  at  a  single  glance.  To  the 
blind,  OD  the  contrary,  the  visible  universe  is  totally 
annihilated  j  he  is  perfectly  conscious  of  no  space  but 
that  i^  which,  he  stands,  or  to  which  his  extremities  can 
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reach.  Sound,  indeed,  gives  him  some  ideas  of  distant  Blind, 
objects  'y  but  those  ideas  are  extremely  obscure  and  in« 
ditttinct.  They  are  obscure,  because  they  consist  alone 
of  the  objects  whose  oscillations  vibrate  on  bis  ear,  and 
do  not  necessarily  suppose  any  other  bodies  with  which 
the  intermediate  space  may  be  occupied,  except  that 
which  gives  the  sound  alone :  they  are  indistinct,  be* 
oanse  sounds  themselves  are  frequently  ambignons,  and 
do  not  uniformly 'and  exclusively -indicate  their  real 
causes.  And  though  by  them  the  idea  of  distance  in 
general,  or  even  of  some  particular  distances,  may  be 
obtained }  yet  they  never  fill  the  mind  with  those  vast 
and  exalting  ideas  of  extension  which  are  inspired  by 
ocular  perception.  For  though  a  clap  of  thunder,  or 
an  explosion  of  ordnance,  may  be  distinctly  heard  after 
they  have  traversed  an  immense  region  of  space  j  yet, 
when  the  distance  is  uncommonly  great,  it  ceases  to  be 
indicated  by  sound ;  and  therefore  the  ideas,  acquired 
by  auricular  experiment,  of  extension  and  interval,  are 
extremely  confused  and  inadequate.  The  living  and 
ooniprehensive  eye  darts  its  instantaneous  view  over  ex- 
pansive valleys,  lofty  mountains,  protracted  rivers,  illi- 
mitable oceans.  It  measures,  in  an  indivisible  point  of 
time,  the  mighty  space  from  earth  to  heaven,  or  from 
one  star  to  another.  By  the  assistance  of  telescopes,  its 
horizon  is  almost  indefinitely  extended,  its  objects  pro- 
digiously multiplied,  and  the  sphere  of  its  olMervation 
nobly  enlarged.  By  these  means,  the  imagination, 
inured  to  vast  impressions/>f  distance,  can  not  only  recal 
them  in  their  greatest  extent  with  as  much  rapidity  as 
they  were  at  first  imbibed  }  hot  can  multiply  them,  and 
ada  one  to  another,  till  all  particular  boundaries  and 
distances  be  lost  in  immensity.  Thus  nature,  by  pro- 
fusely irradiating  the  face  of  things,  and  clothing  ob- 
jects in  a  robe  of  diversified  splendour,  not  only  invites 
the  understanding  to  expatiate  on  a  theatre  so  exten- 
sive, so  diversified,  and  so  attractive;  but  entertains  and 
inflames  the  imagination  with  every  possible  exhibition 
of  the  sublime  or  beaetiful.  The  man  of  light  and  co- 
lours beholds  the  objects  of  his  attention  and  curiosity 
from  ^ar.  Taught  by  experience,  he  measures  their 
relative  distances;  distinguishes  their  qualities;  deteiv- 
mines  their  situations,  positions,  and  attitudes;  presages 
what  these  tokens  may  import ;  selects  his  favourites ; 
traverses  in  security  the  space  which  divides  them  firom 
him  ;  stops  at  the  point  where  they  are  placed  ;  and  ei- 
ther obtains  them  with  ease,  or  immediately  perceives 
the  means  by  which  the  obstacles  that  intercept  his 
passage  to  them  may  be  surmounted.  The  blind  not 
only  may  be,  but  really  are,  during  a  considerable  pe- 
riod, apprehensive  of  danger  in  every  motion  toward^ 
any  place  from  whence  their  contracted  power  of  per*- 
ception  can  give  them  no  intelligence.  All  the  various 
modes  of  delicate  proportion,  all  the  beautiful  varieties 
of  light  and  colours,  whether  exhibited  in  the  works 
of  nature  or  art,  are  to  them  irretrievably  lost.  Depen- 
dent for  every  thing,  but  mere  subsistence,  on  the  good 
offices  of  others ;  obnoxious  to  injury  from  every  point, 
which  they  are  neither  capacitated  to  perceive  nor  qnac 
lified  to  resist;  they  are,  during  the  present  state  of  be- 
ing, rather  to  be  considered  as  prisoners  at  large,  than 
dtizens  of  nature.  The  sedentary  life,  to  which  by 
privation  of  sight  they  are  destined,  relaxes  their  franse, 
and.  subjects  them  to  all  the  disagreeable  sensations 
which  arise  from  dejection  ef  spirits.    Hence  the  nost 
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Blind;     Teeble  exertions  create  Itssitude  and  uneasiness.   Hence 
■I    ^       '  the  native  tone  of  the  nervous  system,  which  alone  18 
compatible  with  health  and  pleasure,  destroyed  by  in- 
activity, exasperates  and  embitters  every  disagreeable 
impression.     Natural  evils,  however,  are  always  sup- 
portable ;  they  not  only  arise  from  blind  and  undesign- 
log  causes,  but  are  either  mild  in  their  attacks,  or  short 
in  their  duration  :  it  is  the  miseries  which  are  inflicted 
by  conscious  and  reflecting  agents  alone,  that  can  de- 
serve the  name  of  evils.  These  excruciate  th^  soul  with 
ineffable  poignancy,  as  expressive  of  indi£Ference  or 
malignity  in  those  by  whom  such  bitter  potions  are 
cruelly  administered.     The  negligence  of  wantonness, 
therefore,  with   which   the   blind   are   too   frequently 
treated,  is  an  enormity  which  God  alone  has  justice  to 
<         feel  or  power  to  punish, 
rhe  otna-       Those  among  them  who  have  had  sensibility  to  feel, 
ion  of  the  and  capacity  to  express,  the  effects  of  their  misfortunes, 
^^"^W^    have  described  them  in  a  manner  capable  of  penetrat- 
sMts.         ^''S  ^^^  ^^^  callous  heart.     The  venerable  father  of 
epic  jioetry,  who  in  the  person  of  Demodocus  the  Phsea- 
cian  bard  is  said  to  have  described  his  own  situation, 
proceeds  thus : 

Of$m}^uff  ftif  HfM^rty  iiu  VniHttf  a»tiv»        OdtS.  I. 

Dear  to  the  muse,  who  gave  his  days  to  flow 
With  mighty  blessings  mixM  with  mighty  wo, 
In  clouds  and  darkness  quenchM  his  visual  ray, 
Yet  gave  him  power  to  rabe  the  lofty  lay.     roiPE. 

Milton,  in  his  address  to  light,  afler  a  sublime  de- 
soription  of  his  arduous  and  gloomy  journey  from  the 
regions  of  primeval  darkness  to  this  our  visible  diurnal 
sphere,  thus  continues  to  apostrophize  the  celestial 
beam : 

Taught  by  the  heavenly  muse  to  venture  down 
'  The  dark  descent,  and  up  to  reascend, 
Though  hard  and  rare  ;  thee  I  revisit  safe, 
And  feel  thy  sovereign  vital  lamp  :  but  thou 
Revisit'st  not  these  eyes,  that  roll  in  vain 
To  find  thy  piercing  ray,  and  find  no  dawn : 
So  thick  a  drop  serene  hath  quenchM  their  orbs. 
Or  dim  suffusion  veiPd.     Yet  not  the  more 
Cease  I  to  wander,  where  the  rouses  haunt 
Clear  spring,  or  shady  grove,  or  sunny  hill, 
Smit  with  the  love  of  sacred  son;; :  but  chief 
Thee,  Sion,  and  the  fiowVy  brooks  beneath. 
That  wash  thy  hallowM  feet,  and  warbling  flow. 
Nightly  I  visit  ^  nor  sometimes  forget 
Those  other  two  equall'd  with  me  in  fate, 
.    So  were  I  equalPd  with  them  in  renowny 
Blind  Thamyris,  and  blind  Mseonides, 
And  Tiresias  and  Phineus  prophets  old ; 
Then  feed  on  thoughts,  that  voluntary  move 
Harmonious  numbers  ^  as  the  wakeful  bird 
Sings  darkling,  and  in  shadiest  covert  hid 
Tunes  her  nocturnal  note.     Thus  with  the  year 
Seasons  return  }  but  not  to  roe  returns 
Day,  or  the  sweet  approach  ofev^n  or  room, 
Or  sight  of  vernal  bloom,  or  summer^s  rose, 
Or  flocks,  or  herds,  or  human  face  divine  } 
But  cloud  instead,  and  ever-during  dark. 
Surrounds  mei.from.the  cheerful  ways  of  mea 
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Cut  off*,  and  for  the  book  of  knowledge  fair 
Presented  with  an  universal  blank. 
Of  nature^s  works  to  me  expungM  and  rasM, 
And  wisSom  at  one  entrance  quite  shut  out. 

Par.  Lost,  Book  UI. 

The  same  inimitable  author,  in  his  tragedy  of  Samp- 
son Agonistes,  and  in  the  person  of  his  hero,  deplores 
the  misfortune  of  blindness  with  a  pathos  and  energy 
sufficient  to  extort  the  deepest  sighs  from  the  most  un- 
feeling hearts : 


BHaa. 


But  chief  of  all. 


O  loss  of  sight,  of  thee  I  must  complain  I 

Blind  among  enemies,  O  worse  than  chains, 

Dungeon,  or  beggary,  decrepid  age. 

Light,  the  prime  work  of  God,  to  me  is  extinct^ 

And  all  her  various  objects  of  delight 

AnnulPd,  which  might  in  part  my  grief  have  easM* 

Inferior  to  the  vilest  now  become 

Of  man  or  worm.     The  vilest  here  excel  me  : 

They  creep,  yet  see  >  I  dark  in  light,  exposM 

To  daily  fraud,  contempt,  abuse,  and  wrong, 

Within  doors,  or  without,  still  as  a  fool, 

In  power  of  others,  never  in  my  own  j 

Scarce  half  I  seem  to  live,  dead  more  than  half. 

O  dark,  dark,  dark,  amid  the  blaze  of  noon. 

Irrecoverably  dark,  total  eclipse 

Without  all  hope  of  day ! 

O  first-created  Beam,  and  thou  great  Word, 

Let  thefe  be  Ught^  and  light  was  over  all ! 

Why  am  I  thus  bereavM  thy  prime  decree  ? 

The  sun  to  me  is  dark, 

And  silent,  as  the  moon 

When  she  deserts  the  night. 

Hid  in  her  vacant  interlonar  cave. 

Since  light  so  necessary  is  to  life, 

And  almost  life  itself,  if  it  be  true 

That  light  is  in  the  soul. 

She  all  in  every  part  \  why  was  the  sight 

To  such  a  tender  ball  as  th'  eye  confined  ! 

So  obvious,  and  so  easy  to  be  quenched  ? 

And  not,  as  feeling,  throughout  all  parts  diffused. 

That  she  might  look  at  will  through  ev^ry  pore  P 

Then  had  I  not  been  thus  exiPd  from  light, 

As  in  the  land  of  darkness,  yet  in  light. 

To  live  a  life  half  dead,  a  living  death  : 

And  buryM  \  but  yet  more  miserable  ! 

Myself  the  sepulchre,  a  moving  grave} 

BuryM,  yet  not  exempt 

By  privilege  of  death  and  burial 

From  worst  of  other  evils,  pains  and  wrongs,. 

But  made  hereby  obnoxious  more 

To  all  the  miseries  of  life. 

8 

Ossian,  the  Caledonian  bard,  who  lived  before  the  au-Ottiaa. 

thenticated  history  of  his  nation  dates  its  origin,  who  in 
his  old  agn  participated  the  same  calamity,  has  in  more 
than  one  passage  of  his  works  described  his  situation  in 
a  manner  so  delicate,  yet  so  pathetic,  that  it  pierces  the 
inmost  recesses,  and  excites  the  finest  feelings  of  the 
heart.     Of  these  passages,  take  the  following : 

'*  O  thou  that  rullest  above,  round  as  the  shield  of 
my  fathers !  whence  are  thy  beams,  O  sun  !  whence 
thy  everlasting  light  ?  Thou  comest  forth  in  thy  awful 
beauty,  and  the  stars  hide  themselves  in  the  sky  ;  the 
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BHiid«     mootiy  cold  and  pale,  sinks  in  the  western  wave.     But 
>  ■  ■  y  li—'  thou  thyself  movest  alone :  who  can  be  a  companion 
of  thy  course  P  The  oaks  of  the  oionntains  fall  ^  the 
mountaius  themselves   decay   with   years  ^   the  ocean 
shrinks  and  grows  again  ^  the  moon  herself  is  lost  in 
heaven :  but  thou  art  for  ever  the  same  ;  rejoicing  in 
the  brightness  of  thy  course.     When  the  world  is  dark 
with  tempests  ^  when  thunder  rolls  and  lightning  glances 
through  the  heavens  ;  thou  lookest  in  thy  beauty  from 
the  clouds,  and  laughest  at  the  storm.     But  to  Ossian 
thou  lookest  in  vain:  for  he  beholds  thy  beams  no  morej 
whether  thy  yellow  hair  flows  on  the  eastern  clouds,  or 
thou  tremblest  at  the  gates  of  the  west.     But  thou  art, 
perhaps,  like  roe,  for  a  season  }  and  thy  years  will  have 
an  end  ;  thou  shalt  sleep  in  thy  clouds,  careless  of  the 
voice  of  the   morning.— -Exult  then,   O  son,    in  the 
strength  of  thy  youth  !  age  is  dark  and  unlovely  ^  it  is 
like  the  glimmering  light  of  the  moon,  when  it  shines 
through  broken  clouds,  and  the  mist  is  on  the  bills,  the 
howling  blast  of  the  north  is  on  the  plain,  the  traveller 
shrinks  in  the  midst  of  his  journey.*' 
The  dejec-      Thus  dependent  on  every  creature,  and  passive  to 
tioaatteod  every  accident,  can  the  world,  the  uncharitable  world, 
ing  blind-   be  surprised  to  observe  moments  when  the  biind  are  at 
variance  with  themselves  and  every  thing  else  around 
them  f     With  the  same  instincts  of  self-preservation, 
the  same  irascible  passions  which  are  common  to  the 
species,  and  exasperated  by  a  sense  of  debility  either 
for  retaliation  or  defence  j  can  the  blind  be  real  objects 
of  resentment  or  contempt,  even  when  they  seem  peevish 
or  vindictive  ?  '  This,  however,  is  not  always  their  cha- 
racter.  Their  behaviour  is  often  highly  expressive,  not 
only  of  resignation,  but  even  of  cheerful nessj  and  though 
they  are  often  coldly,  and  even  inhumanly,  treated  by 
men,  yet  they  are  rarely,  if  ever,  forsaken  of  heaven. 
The  comnion  Parent  of  nature,  whose  benignity  is  per- 
manent as  bis  existence  and  boundless  as  his  empire, 
has  neither  left  his  afflicted  creatures  without  consola- 
tion ur  resource.     Even  from  their  loss,  bo\yever  op- 
pressive and  irretrievable,  they  derive  advantages;  not 
peculiar  to  indeed  adequate  to  recompjense,  but  sufficient  to  alle- 
viate, their  misery.     The  attention  of  the  soul,  con- 
fined to  these  avenues  of  perception  which  she  can  com- 
mand, is  neither  dissipated  nor  confounded  by  the  im- 
mense multiplicity  nor  the  rapid  succession  of  aurround- 
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ing  objects.     Hence  her  contemplations  are  more  tini-     Bl  a^ 
formly  fixed  upon  herself,  and  the  revolutions  of  ber 
own  internal  frame.     Hence  her  perceptions  of  sucli 
external  things  as  are  contiguous  and  obvious  to  lier 
observation  become  more  lively  and  exquisite.     Hence 
even  her  instruments  of  corporeal  sensation  are  more  as- 
siduously cultivated  and  improved,  so  that  frooi  them 
she  derives  such  notices  and  prfcsages  of  approaching 
pleasure  or  impending  danger  as  entirely  escape  the  at- 
tention of  those  who  depend  for  security  on  the  reports 
of  their  eyes.     A  blind  man,  when  walking  swiftly, 
or  running,  is  kindly  and  effectually  checked  by  na- 
ture from  rudely  encountering  such  hard  and  extended 
objects  as  might  hurt  or  bruise  him.     When  he  ap- 
proaches bodies  of  this  kind,  he  feels  the  atmosphere 
more  sensibly  resist  his  progress  \  and  in  proportion  as 
his  motion  is  accelerated,,  or  bis  distance  from  th«  ob- 
ject diminished,  the  resistance  is  increased.    He  di* 
stinguishes  the  approach  of  bis  friend  from  f^  by  the 
sound  of  his  steps,  by  his  manner  of  breathing,  and 
almost  by  every  audible  token  which  he  can  exhibit. 
Prepared  for  the  dangers  which  he  may  encounter  from 
the  surface  of  the  ground  upon  which  be  walks,  bis 
step  is  habitually  firm  and  cautious.     Hence  he  not 
only  avoids  those  falls  which  might  be  occasioned  by' 
its  less  formidable  inequalities,  but  from   its  general 
bias  he  collects  some  ideas  how  far  his  safety  is  imme- 
diately concerned  ;  and  though  these  conjectures  may 
be  sometimes  fallacious,  yet  they  are  generally  so  true, 
as  to  preserve  him  from  such  accidents  as  are  not  in- 
curred by  his  own  temerity.     The  rapid  torrent  and 
the  deep  cascade  not  only  warn  him  to  keep  a  proper 
distance,  but  inform  him  in  what  direction  he  moves^ 
and  are  a  kind  of  audiblecynosuresto  regulate  his  course. 
In  places  to  whicb  he  has  been  accustomed,  he  as  it 
were  recognizes  his  latitude  and  longitude  from  every 
breath  of  varied  fragrance  that  tinges  the  gale,  from 
every  ascent  or  declivity  in  the  road,  from  every  natural 
or  artificial  sound  tbat  strikes  his  ear  ;  if  these  indica- 
tions be  stationary,  and  confined  to  particular  places. 
Regulated  by  these  signs,  the  biind  have  not  only  been 
known  to  perform  long  journeys  themselves,  bnt  to  con- 
duct others  through  dangerous  paths  at  the  dark  and 
silent  hour  of  midnight,  with  the  utmost  security  and 
exactness  (a). 

It 


(a)  We  have  read,  in  authors  of  good  credit,  of  a  very  surprising  blind  guide  who  used  to  conduct  the 
merchants  through  tl)e  sands  and  deserts  of  Arabia.  Vide  Leo  Jjfric.  Descr.  Afr.  lib.  vi.  p.  246.  and  Casaub, 
Treat,  of  Enthos.  c.  ii.  p.  45. 

An  instance  no  less  marvellous  exists  at  this  present  time,  1788,  and  in  our  own  country.  '*  John  Metcalf,  a 
native  of  the  neighbourhood  of  Manchester,  where  he  is  well  known,  became  blind  at  a  very  early  age,  so  as  to 
be  entirely  unconscious  of  light  and  its  various  effects.  This  man  passed  the  younger  part  of  his  life  as  a  wag- 
goner, and  occasionally  as  a  guide  in  intricate  roads  during  the  night  or  when  the  tracks  were  covered  with 
snow.  Strange  as  this  may  appear  to  those  who  can  see,  the  employment  he  has  since  undertaken  is  still  tnore 
extraordinary  :  it  is  one  of  the  last  to  which  we  could  suppose  a  blind  man  would  ever  turn  his  attention.  His 
present  occupation  is  that  ef  a  projector  and  surveyor  of  highways  in  difficult  and  mountainous  parts.  With 
the  assistance  only  of  a  long  staff,  I  have  several  times  met  this  man  traversing  the  roads,  ascending  precipices, 
exploring  vaHeys,  and  investigating  their  several  extents,  forms,  and  situations,  so  as  to  answer  his  designs  in  the 
best  manner.  The  plans  which  he  designs,  and  the  estimates  he  makes,  are  done  in  a  method  peculiar  to  him- 
self^ and  vdiich  be  cannot  well  convey  the  meaning  of  to  others.  His  abilities  in  this  respect  are  nerertbeless 
«o  great,  that  he  finds  constant  employment.  Most  of  the  roads  over  the  Peak  in  Derbyshire  iiave  been  altered 
hy  his  directions  \  paHicularlv  those  in  the  vicinity  ef  Buxton  :  and  he  is  at  this  time  constructing  a  new  one 
betwixt  Wilmslow  fuid  Congwtoni  with  a  tiew  to  open  a  commnnication  to  the  gve^t  London  xoad|  without  be- 
ing 


B    L    I 


[    719    ] 


B    L    I 


BKnd.  ^^  ^^^  endless  to  recapitulate  the  various  reecha- 
Dtcal  op<fratioas  of  whidi  they  are  capable,  by  their 
oioety  and  accoracj  of  touch.  In  some  tJie  tactile 
powera  are  said  to  have  been  so  highly  improved ,  as  to 


■       V 

IK 

^Vbether 

are  able  to  P^rc^i^^  ^^^^  texture  and  dispoaition  of  coloured  sur- 
diitingttiih  faces  by  which  some  rays  of  light  are  reflected  and 
colonrt.  others  absorbed,  aad  jn  this  noanner  to  distinguish  co- 
lours. Bot  the  testimonies  for  this  fact  still  appear  to 
us  too  vagae  and  general  to  deserve  pabiic  credit.  We 
have  known  a  person  who  lost  the  ose  of  his  sight  at  an 
early  period  of  infancy,  who  In  the  vivacity  or  deli- 
cacy of  his  sensations  was  not  perhaps  iaferior  to  any 
one,  and  who  bad  often  heard  of  others  in  bis  own  si- 
toation  capable  of  distinguishing  colours  by  touch  with 
the  utmost  exactness  and  promptitude.  Sttouilated, 
therefore,  partly  by  cariosity  to  acquire  a  new  train  of 
ideas,  if  thai  acquintion  were  poasibk  ^  but  still  more 
by  incredulity  with  respect  to  the  facts  related;. he 
tried  repeated  experiments,  by  tooching  the  surfaces 
of  diflFerent  bodies,  and  examining  whether  any  saeh 
diversities  could  be  found  in  tbaoi  as  might  enable  fafim 
to  distinguish  colours :  but  no  such  diversity  could  he 
ever  ascertain.  Sometimes,  indeed,  he  imagined  that 
objects  which  had  no  colour,  or,  in  oither  words,  snch 
as  were  black,  were  sonewlmt  different  and  peculiar  in 
their  surfaces  ;  but  this  experiment  did  not  always  nor 
universally  bold.  His  scepticism  therefore  still  conti- 
nues to  prevail  (b).  That  their  acoustic  perceptions 
are  distinct  and  accurate,  v^e  mayfairiy  conclude  from 
the  rapidity  with  which  they  ascertain  the  acuteness  or 
gravity  of  different  tones,  as  relative  oae  to  another  : 
and  from  their  exact  discemment  of  the  various  kinds 
and  modifications  of  sound,  and  of  sonorous  objects,  if 
the  sounds  themselves  be  in  any  degree  significant  of 
their  causes.  From  this  vivacity  and  accuracy  of  ex- 
ternal sensation,  and  from  the  assiduous  and  vigorous 


application  of  a  comprehensive  and  attentive  mind  a*     BUnd. 
lone,  we  are  able  to  account  for  the  rapid  and  astonish-  '       v   ■ 
ing  progress  which  some  of  them  have  made,  not  only 
in  those  departments  of  literature  which  were  most  ob- 
vious to  their  senses  and  accessible  to  their  understand- 
ings, but  even  in  the  abstractest,  and  (if  we  may  be  al- 
lowed   the.  expression)   In    the  most  occult  sciences.        ^^ 
What,  for  instance,  can  be  more  remote  from  the  con- instances 
ceptions  of  a  blind  man  than  the  abstract  relations  and  how  far 
properties  of  space  and  quantity?  yet  the  incompi^e- ^'^^y •"'5 
hensible   attainments   of  Dr    Saunderson    in  all   ^^^^bstrac 
branches  of  mathematics  are   now  fully   known  and]earniDK» 
firmly  believed  by  the  whole  literary  world,  both  from 
the  testimony  of  his  pupils  and  (he  publication  of  his 
works.     But  should  the  fact  be  still  uncertain,  it  might 
be  sufficiently  verified  by  a  living  prodigy  of  tills  kind 
with  which  our  country  Js  at  present  honoured.     The 
gentleman  of  whom  we  now  speak,  though  blind  from 
his  infancy,  by  the  ardour  and  assiduity  of  his  applica- 
tion, and  by  the  force  of  a  genius  to  which  nothing  U 
impenetrable,  has  not  only  made  incredible  advances  in 
mechanical  operations,  in  music,  and  in  the  languages  \ 
but  is  likewise  profoundly  skilled  in  geometry,  in  op- 
tics, in  algebra,' ia  astronomy,  in  cheorustry,  and  in  all 
the  other  branches  of  natural  philosophy  as  taught  by 
Newton  and  received  by  an  adanriag  world.     We  are 
sorry  that  neither  the  modesty  of  this  amiable  philoso- 
pher, nor  the  limits  of  this  article,  will  permit  us  to 
delineate  his  character  in  its  full  proportions  :  All  we 
can  do  Is  to  exhibit  bis  example,  tJiat  by  it  the  vulgar 
prejudice,  which  presumes  to  think  bUndness  and  learo- 
iog  incompatible,  may  be  dissipated  ^  and  that  an  in* 
stance  of  success  so  noble  and  recent  may  inflame  the 
emulation  and  encourage  the  efforts  of  Such  as  have 
genius  and  opportunity  to  pursue  the  same  laudable 
path  (c)«     If  these  glorious  attempts  should  neither  be 

.  perceived 


ing  obliged  to  pass  over  the  mountains.**    Account  by  Dr  Bew,  publiabed  in  the  Transactions  of  the  Ifancfaester 
Society,  vol.  I. 

(b)  See,  however,  the  extraordinary  case  subjoined  to  this  article. 

(c)  As  particular  anecdotes  of  this  astonishing  genius  have  been,  siilce  &  former  edition  of  the  Encyclopedia, 
delivered  to  the  Manchester  Society,  by  G.  Bew,  M.  D.  and  afterwwrds  pnbllsbed,  we  shall  here  take  the  liberty 
to  transcribe  them  from  the  original  volume  in  which  they  are  inserted,  aa  this  freedom  is  aathorized  by  a  letter 
from  Dr  Bew's  own  hand. 

'*  Dr  Henry  Moyes,  who  occasionally  read  Lectures  on  Philosophieal  Chemiatry  at  Manchester,  like  Dr  Sana* 
derson,  the  celebrated  professor  of  Cambridge,  lost  bis  sight  by  the  small  pox  in  his  early  infancy.  He  never  re- 
collected to  have  seen  :  '  bot  the  first  traces  of  memory  I  have  (says  he),  are  in  some  confused  ideas  of  the  solar 
system.*  ^  He  had  the  good  fortune  to  be  born  In  a  country  where  learning  of  every  kind  is  highly  cultivated,  and' 
to  be  brought  up  in  a  family  devoted  to  learning. 

*'  Possessed  of  native  genius,  and  ardent  in  his  application,  he  made  rapid  advances  in  various  departments  of 
erudition ;  and  not  only  acquired  the  fundamental  principles  of  mechanics,  music,  and  the  languageoi  but  like- 
wise entered  deeply  into  the  investigation  of  the  profounder  sciences,  and  displayed  an  acute  and  general  know- 
ledge of  geometry,  optics,  algebra,  astronomy,  chemistry,  and  in  short  of  most  of  the  branches  of  the  Newtonian 
philosophy. 

*'  Mechanical  exercises  were  the  favourite  employment  of  his  infant  years.  At  a  very  early  age  be  made  him- 
self acquainted  with  the  use  of  edged  tools  so  perfectly,  that  notwithstanding  his  entire  blindness,  be  was  able  to 
make  little  windmills  }  and  he  even  constructed  a  loom  with  his  own  hands,  which  still  show  the  cieatrioea  of 
wounds  he  received  in  the  execution  of  these  juvenile  exploits. 

*'  By  a  most  agreeable  intimacy  and  frequent  iuterconrse  which  I  enjoyed  with  this  accomplished'  blind 
gentleman,  whilst  he  resided  In  Manchester,  I  had  an  opportunity  of  repeatedly  observing  the  peculiar  nMumer  in 
-which  he  arranged  his  idesis  and  acquirecl  his  information.  Whenever  he  was  introduced  into  company,  I  re- 
marked that  he  continned  some  time  silent.  The  sound  directed  him  to  judge  of  the  dimensions  of  the  room, 
and  the  different  voices  of  the  number  of  persons  that  were  preseDti.    His  distinction  in»  theie  respeeta  waa  vesy 

accurate : ^ 
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perceived  oor  rewarded  by  an  anfeeling  world,  if  hu- 
man nature  should  forget  to  recognize  its  own  excel- 
lence 80  nobly  display^  in  instances  of  this  kind  ^  yet 
besides  the  enjoyments  resulting  from'  a  sublime  and 
comprehensive  understanding,  besides  the  immortal  and 
ineyhaustible  sources  of  delight,  which  are  the  peculiar 
portion  of  a  self-approving  mind,  these  happy  pupils 
and  favourites  of  Nature  are  as  it  were  indulged  with 
her  personal  intercourse.  They  become  more  intimate- 
ly acquainted  with  her  laws,  till  by  exploring  the  be- 
neficence of  her  economy,  the  sublimity  of  her  ends, 
the  regularity  of  her  procedure,  and  the  beauties  of  her 
frame,  they  imbibe  the  spirit,  and  feel  the  presence  of 
ber  glorious  Author : 

By  swift  degrees  the  love  of  nature  works. 
And  warms  the  bosom  ;  till  at  last,  sublimM 
To  rapture  and  enthusiastic  heat. 
We  feel  the  present  deity,  and  taste 
The  joy  of  God  to  see  a  nappy  world. 

Thomson. 

Much  labour  has  been  bestowed  to  investigate,  both 
from  reason  ^  priori  and  from  experiment,  what  might 
be  the  primary  effects  of  light  and  luminous  objects 
upon  such  as  have  been  bom  blind,  or  early  deprived 
of  sight,  if  at  a  maturer  period  they  should  instanta- 
neously recover  their  visual  powers.  But  upon  this  topic 
there  is  much  reason  to  fear,  that  nothing  satisfactory 
has  yet  been  said.  The  fallacy  of  hypothesis  and  con- 
jecture, when  formed  ^  priori  with  respect  to  any  or- 
gan of  corporeal  sensation  and  its  proper  object,  is  too 
obvious  to  demand  illustration.  But  from  the  nature 
of  the  eye,  and  the  medium  of  its  perception,  to  at- 


tempt an  investigation  of  the  varions  and  molttfimn  Blind, 
phenomena  of  vbion,  or  even  of  the  varieties  4»f  which  ^  ^  ■* 
every  particular  phenomenon  is  susceptible  according 
as  the  circumstances  of  its  appearance  are  diversified, 
would  be  a  project  worthy  of  philosophT  in  a  deliriom* 
Nay,  ev«n  the  discoveries  which  are  said  to  accrue  from 
experiment,  may  still  be  held  as  eztremely  doabtful 
and  suspicious  j  because  in  these  experiments  it  does 
not  appear  to  have  been  ascertained,  that  the  organs  to 
which  visible  objects  were  presented  immediately  after 
chirurgical  operations,  could  be  in  a  proper  state  to 
perceive  them.  Tet,  after  all,  it  is  eztremely  probable, 
that  figure,  distance,  and  magnitude,  are  not  immediate 
objects  of  ocular  sensation,  but  acquired  and  adjusted 
by  long  and  reiterated  experience  (d).  There  are, 
however,  many  desiderata,-  which  the  perceptions  of  a 
man  born  blind  might  considerably  illustrate,  if  his 
instruments  of  vision  were  in  a  right  state,  and  as- 
sisted by  a  proper  medium.  Such  a  person  might  per- 
haps give  a  clearer  account,  why  objects,  whose  pic- 
tures are  inverted  upon  the  retina  of  the  eye,  should 
appear  to  the  mind  in  their  real  positions}  or  why, 
though  each  particular  object  is  painted  upon  the  re- 
tina of  both  our  eyes,  it  should  only  be  perceived  as 
single.  Perhaps,  too,  this  new  spectator  of  visible  na- 
ture might  equally  amuse  our  curiosity  an^  improve  our 
theory,  by  attempting  to  describe  his  earliest  senaatioos 
of  colour,  and  its  original  effects  upon  his  organ  and 
his  fancy.  But,  as  we  have  already  hinted,  it  is  far 
from  bemg  certain,  that  trials  of  this  kind  have  ever 
been  fairly  made.  Such  readers  as  may  wish  to  see  a 
more  minute  detail  of  these  questions,  may  consult  M. 
Diderot's  Leitre  ntr  les  aveugleSf  a  Pusage  de  ceux  ^JMntft 
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accurate  ^  and  his  memory  so  retentive,  that  he  seldom  was  mistaken.  I  have  known  him  instantly  recognize  a 
person,  on  first  hearing  him  speak,  though  more  than  two  years  had  elapsed  since  the  time  of  their  last  meeting. 
He  determined  pretty  nearly  the  stature  of  those  he  was  speaking  with  by  the  direction  of  their  voices :  and  he 
made  tolerable  conjectures  respecting  their  tempers  and  disposition,  by  the  manner  in  which  they  conducted  their 
conversation. 

**  It  must  be  observed,  that  this  gentleman's  eyes  were  not  totally  insensible  to  intense  light*  The  rayi  re- 
fracted through  a  prism,  when  sufficiently  vivid,  produced  certain  distinguishable  effects  upon  them.  The  red . 
gave  him  a  disagreeable  sensation,  which  he  compared  to  the  touch  of  a  saw.  As  the  colours  declined  in  violence, 
the  harshness  lessened,  until  the  green  afforded  a  sensation  that  was  highly  pleasing  to  him,  and  which  he  descri- 
bed as  conveying  an  idea  similar  to  what  he  felt  in  running  his  hand  over  a  smooth  polished  surface.  Polished 
surfaces,  meandering  streams,  and  gentle  declivities,  were  the  figures  by  which  he  expressed  his  ideas  of  beauty ; 
■Rugged  rocks,  irregular  points,  and  boisterous  elements,  furnished  him  with  expressions  for  terror  and  disgust. 
He  ezcelled  in  the  charms  of  conversation  ;  was  happy  in  his  allusions  to  visusi  objects  ^  and  discoursed  on  the 
nature,  composition,  and  beauty  of  colours,  with  pertinence  and  precision. 

**  Doctor  Moyes  was  a  s,tr iking  instance  of  the  power  the  human  soul  possesses  of  finding  resources  of  satis- 
faction, even  under  the  most  rigorous  calamities.  Though  involved  *  in  ever-during  darkness,'  and  excluded 
from  the  charming  views  of  silent  or  animated  nature  ^  though  dependent  on  an  undertaking  for  the  means  of 
his  subsistence,  the  success  of  which  was  very  precarious  j  in  short,  though  destitute  of  other  support  than  hia 
genius,  and  under  the  mercenary  protection  of  a  person  whose  integrity  he  suspected,  still  Dr  Moyes  was  gene- 
rally cheerful,  and  apparently  happy.  Indeed  it  must  afford  much  pleasure  to  the  feeling  heart  to  observe  this 
hilarity  of  temper  prevail  almost  universally,  with  the  blind.  Though  cut  off  from  the  ways  of  men,  and  the  con- 
templation of  the  human  face  divine,  they  have  this  consolation  j  they  are  exempt  from  the  discernment  and  con- 
tagious influence  of  those  painful  emotions  of  the  soul  that  are  visible  on  the  countenance,  and  which  hypocrisy 
itself  can  scarcely  conceal.  This  disposition  likewise  may  be  considered  as  an  internal  evidence  of  the  native 
worth  of  the  human  mind,  that  thus  supports  its  dignity  and  cheerfulness  under  one  of  the  severest  misfortunes 
that  can  possibly  befal  us." 

(d)  The  gentleman  couched  by  Mr  Cbeselden  had  no  idea  of  distance )  but  thought  that  all  the  objects  he  saw, 
touched  his  eyes,  as  what  he  felt  did  his  skin.  It  was  a  considerable  time  before  he  could  remember  which  was 
the  cat  and  which  the  dog,  though  often  informed,  without  first  feeling  them. 
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vogent :  ^  A  letter  concerning  the  blind  for  the  use  of 
those  who  see.^'  To  these  may  be  added,  Mr  CAesel- 
den*s  Anatomy^  and  Locke* 9  Essay  on  the  Human  Un» 
derstanding. 

When  we  ruminate  on  the  numberless  advantages 
derived  from  the  use  of  sight,  and  its  immense  import- 
ance, in  extending  the  human  capacity,  or  in  improving 
and  cultivating  every  faculty  and  every  function  of  the 
mind,  we  might  be  strongly  tempted  to  doubt  the 
fidelity  of  those  reports  which  we  have  heard  conceru- 
ing  such  persons  as,  without  the  assistance  of  light, 
have  arrived  at  high  degrees  of  eminence  even  in  those 
sciences  which  appear  absolutely  unattainable  but  by 
the  interposition  of  external  mediums.  It  has,  how- 
been  demonstrated  by  a  late  ingenious  author, 
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that  blind  men,  by  proper  instruction,  are  susceptible 
almost  of  every  idea,  and  of  every  truth  which  can  be 
impressed  on  the  mind  by  the  mediation  of  light  and 
colours,  except  the  sensations  of  light  and  colours  them- 
selves f  • 

^  Yep  there  is^  one  phenomenon  of  this  kind  which 
seems  to  have  escaped  the  attention  of  that  gi*eat  philo- 
sopher, and  for  which  no  author  either  of  this  or  any 
former  period  has  been  able  to  offer  any  tolerable  ac- 
connt.  Still,  however,  it  seems  to  merit  the  attention 
of  a  philosopher.  For  though  we  should  admit,  that 
the  blind  can  understand  with  great  perspicuity  all  the 
phenomena  of  light  and  colours  ^  though  it  were  al- 
lowed, that  in  these  subjects  they  might  extend  their 
speculations  beyond  their  instructions,  and  investigate 
the  mechanical  principles  of  optics  by  the  mere  force 
of  genius  and  application,  from  the  data  which  they 
had  already  obtained  5  yet  it  will  be  difficult,  if  not 
impossible,  to  assign  any  reason  why  these  objects  should 
be  more  interesting  to  a  blind  man  than  any  other  ab- 
stract truths  whatever.  It  is  possible  for  the  bliiid,  by 
a  retentive  memory,  to  tell  you.  That  the  sky  is  an 
azure  ;  that  the  sun,  moon,  and  stars,  are  bright ;  and 
the  rose  is  red,  the  lily  white  or  yellow,  and  the  tulip 
variegated.  By  continually  hearing  these  substantives 
and  adjectives  joined,  he  may  be  mechanically  taught 
to  join  them  in  the  same  manner ;  but  as  he  never  had 
any  sensation  of  colour,  however  accurately  he  may 
speak  of  coloured  objects,  his  language  must  be  like 
that  of  a  pi^rrot  *,  without  meaning,  or  without  ideas. 
Homer,  Milton,  and  Ossian,  had  been  long  acquainted 
with  the  visible  world  before  they  were  surrounded 
with  clouds  and  ever-during  darkness.  They  might, 
therefore,  still  retain  the  warm  and  pleasing  impressions 
of  what  they  had  seen.  Their  descriptions  might  be 
animated  with  all  the  rapture  and  enthusiasm  which  ori- 
ginally fired  their  bosoms,  when  the  grand  or  delightful 
objects  which  they  delineated  were  immediately  beheld. 
Nay,  that  enthusiasm  might  still  be  heightened  by  a 
bitter  sense  of  their  loss,  and  by  that  regret  which  a  si- 
tuation so  dismal  might  naturally  inspire.  But  how 
shall  we  account  for  the  same  energy,  the  same  transport 
of  description,  exhibited  by  those  on  whose  minds  vi- 
sible objects  were  either  never  impressed,  or  have  been 
entirely  obliterated  ?  Yet,  however  unaccountable  this 
fact  may  appear,  it  is  no  less  certain  than  extraordinary. 
Vol.  III.  Part  II.  t 


But  delicacy  and  other  particular  circumstances  forbid  Blind. 
us  to  enter  into  this  disquisition  with  that  minuteness  ^'  ^  ■  ■» 
and  precision  which  it  requires.  We  only  mention  the 
fact  as  one  amongst  the  few  resources  for  entertainment, 
and  avenues  to  reputation,  which  ate  still  reserved  for 
the  blind.  Whoever  thinks  the  subject  of  sufficient 
consequence  to  merit  a  nicer  scrutiny,  may  consult  the 
Preface  to  Blacklock^s  Poems,  written  by  G.  G.  Esq* 
and  printed  at  Edinburgh  1754,  or  the  account  of  his 
life  and  writings  by  the  Rev.  Mr  Spence,  prefixed  to 
a  quarto  edition  of  his  poems  published  at  London  in 
1756. 

It  is  hoped,  however,  that  we  shall  not  be  suspected 
of  partiality  for  inserting  a  character  of  the  same  au- 
thor by  one  who  was  a  foreigner,  a  stranger  to  his 
person,  and  prepossessed  in  his  favour  by  his  works 
alone. 

**  Blacklock  will  appear  to  posterity  a  fabulous  cha- 
racter :  even  now  he  is  a  prodigy.     It  will  be  thought 
a  fiction  and  a  paradox,  that  a  man  quite  blind  since 
he  was  three  years  old  (e),  besides  having  made  ^^^'^'' i  Carlo  Dt' 
self  so  good  a  master  of  various  languages,  of  Greek,  nvia  Dts- 
Latin,  Italian,  and  French,   should  also  be   a  great  cptYo  lic  61 
poet  in   his    own  ^   and  without   hardly   ever  having  i^«W<J^"- 
seen  the  light,  should  be  so .  remarkably  happy  in  de-*?'     *^ 
scription  J."  *  ,. 

It  is  impossible  to  enter  into  a  detail  of  particulars  Of  tbe  edn- 
with  respect  to  the  education  of  the  blind.  Xhese  must  catioa  of 
be  left  to  be  determined  by  the  genius,  the  capacity,  ***•  ^^""^ 
the  circumstances,  of  those  to  whom  the  general  rules 
which  may  be  given  should  be  applied.  Much,  there- 
fore, must  depend  on  their  fortunes,  much  on  their  tem*- 
per  and  genius  ^  for,  unless  these  particulars  were 
known,  every  answer  which  could  be  given  tp  questions 
of  this  kind  must  he  extremely  general,  and  of  conse- 
quence extremely  superficial.  Besides,  the  task  is  so 
much  more  arduous,  because  whoever  attempts  it  can 
expect  to  derive  no  assistance  from  those  who  have  writ- 
ten on  education  before  him:  And  though  the  blind 
have  excelled  in  more  than  one  science  ^  yet,  except  in 
the  case  of  Saunderson,  professorof  mathematics  in  tbe 
university  of  Cambridge,  concerning  whom  we  shall 
afterwards  have  occasion  to  speak,  it  does  not  appear, 
that  any  of  them  have  been  conducted  to  that  degree 
of  eminence  at  which  they  arrived,  upon  a  premedi- 
tated plan.  One  should  rather  imagine,  that  they  have 
been  led  throngh  the  general  course  and  ordinary  forma 
of  discipline  j  and  that,  if  any  circumstances  were  fa- 
vourable to  their  genius,  they  rather  proceeded  from 
accident  than  design. 

This  fact,  if  not  supported  by  irrefragable  evidence, 
sliould,  for  the  honour  of  human  nature,  have  been  sup- 
pressed. When  contemplated  by  a  man  of  benevolence 
and  understanding,  it  is  not  easy  to  guess  whether  bis 
mortification  or  astonishment  would  be  most  sensibly  felt. 
If  a  heart  that  glows  with  real  philanthropy  must  feel 
for  the  whole  vital  creation,  and  become,  in  some 
measure,  the  sensorium  of  every  sufTering  insect  or  rep- 
tile \  how  must  our  sympathy  increase  in  tenderness 
and  force,  when  the  distressed  individuals  of  our  own 
species  become  its  objects  ?  Nor  do  the  blind  bear  so 
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(x)  Tbe  anthor  is  here  mistaken :  Dr  Blacklock  only  saw  tbe  light  for  five  months. 
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tniftll  a  proportion  to  the  whole  community,  as  even 
in  a  political  viewi  to  be  neglected.  But  in  this,  as  in 
every  other  political  crime,  the  punishment  returns  up- 
on the  society  in  which  it  is  committed.  Those  aban- 
doned and  unimproved  beings,  who,  under  the  influence 
of  proper  culture  and  discipline,  might  have  successfully 
concurred  in  producing  and  augmenting  the  general 
welfare,  become  the  nuisances  and  burdens  of  those  very 
societies  who  have  neglected  them. 

There  is  perhaps  no  rank  of  beings  in  the  sensible 
oniverse,  who  have  suffered  from  nature  or  accident, 
more  meritorious  of  public  compassion,  or  better  qua- 
lified to  repay  its  generous  exertions,  than  the  blind. 
.  They  are  meritorious  of  compassion  }  for  their  sphere 
of  action  and  observation  is  infinitely  more  limited  than 
that  of  the  deaf,  the  lanie,  or  of  those  who  labour  un- 
der any  other  corporeal  infirmity  consistent  with  health. 
They  are  better  qualified  to  repay  any  friendly  inter* 
position  for  their  happiness  ;  because,  free  from  the  di- 
straction which  attends  that  multiplicity  of  objects  and 
pursuits  that  are  continually  obvious  to  the  sight, 
they  are  more  attentive  to  their  own  interna]  economy, 
to  the  particular  notices  of  good  and  evil  impressed  on 
their  hearts,  and  to  that  pecufiar  province  in  which  tbey 
are  circumscribed  by  the  nature  and  cultivation  of  their 
powers. 

It  will  easily  occur  to  the  reader,  that,  if  the  pupil 
should  not  be  placed  in  easy  circumstances,  music  is  his 
readiest  and  most  probable  resource.  Civil  and  eccle- 
siastical employments  have  either  something  in  their 
owjn  nature,  or  in  the  invincible  prejudices  of  mankind, 
which  renders  them  almost  entirely  inaccessible  to  those 
w)io  have  lost  the  use  of  sight.  No'libeml  and  culti- 
vated mind  can  entertain  the  least  hesitation  in  con* 
eluding,  that  there  is  nothing,  either  in  the  nature  of 
things,  or  even  in  the  positive  institutions  of  genuine 
religion,  repugnant  to  the  idea  of  a  blind  clergyman. 
But  the  novelty  of  the  phenomenon,  while  it  astonishes 
vttlgar  and  contracted  understandings,  inflames  their 
zeal  to  rage  and  madness.  Besides,  the  adventitious 
trappings  and  ceremonies  assumed  by  some  churches  as 
the  drapery  of  religion,  would,  according  to  these  sy- 
stems, render  the  sacerdotal  office  painful,  if  not  im- 
practicable, to  the  blind. 

We  have,  some  years  ago,  read  of  a  blind  gentleman*, 
descended  from  the  same  family  with  the  celebrated  lord 
Verulam,  who,  in  the  city  of  Brussels,  was  with  high 
approbation  created  doctor  of  laws  j  since  that  period 
we  have  been  honoured  with  his  correspondence.  He 
was  deprived  of  sight  at  nine  years  of  age  by  an  arrow 
from  a  cross  bow  whilst  he  was  attempting  to  shoot  it. 
When  he  had  recovered  his  health,  which  bad  suffered 
by  the  shock,  he  pursued  the  same  plan  of  education  in 
which  he  had  been  engaged  ;  and  having  heard  that 
one  Nicasius  de  Voorde,  born  blind,  who  lived  towards 
the  end  of  the  X5th  century,  after  having  distinguished 
himself  by  bis  studies  in  the  university  of  Louvain,  touk 
Ilia  degree  as  doctor  of  divinity  in  the  university  of  Co- 
logne }  this  motive  prevailed  witb  him  to  make  the 
•ame  attempt.  But  the  public,  cursed  with  prejudices 
for  which  the  meanest  sensitive  nature  might  blush,  pre- 
judices equally  beneath  the  brutality  and  ignorance  of 
the  lowest  animal  instinct,  treated  his  intention  with 
ridicule  :  even  the  professors  were  not  far  from  being 
of  that  8entimen,t  >  and  tbey  admitted  him  into  tbeir 
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schools,  rather  from  an  impression,  that  it  miglit  amose 
him,  than  become  of  any  use  to  bira.  He  had  the  good 
fortune,  however,  contrary  to  their  expectations,  to 
obtain  the  first  places  among  his  condisciples.  It  was 
then  said,  that  such  rapid  advances  might  be  made  in 
the  preliminary  branches  of  bis  education  j  but  would 
soon  be  effectually  checked  by  studies  of  a  more  pro* 
found  and  abstracted  nature.  This,  it  seems,  was  re- 
peated from  school  to  school,  through  the  whole  climax 
of  his  pursuits  ^  and  when^  in  the  course  of  academical 
learning,  it  became  necessary  to  study  poetry,  it  was  the 
general  voice  that  all  was  over,  and  that  at  length  he 
bad  reached  his  ne  plus  ultra.  But  here  he  likewise 
confronted  their  prepossessions,  and  taught  them  the  iln- 
mense  difference  between  blindness  of  body  and  blind- 
ness of  soul.  After  continuing  his  studies  in  learning 
and  philosophy  for  two  years  more,  he  applied  himself 
to  law,  took  his  degree  in  that  science,  commenced 
pleading  counsellor  or  advocate  in  the  council  of  Bra- 
bant, and  has  had  the  pleasure  of  terminating  almost 
every  suit  in  which  he  has  been  engaged  to  the  aatisfac^ 
tion  of  his  clients. 

Had  it  not  been  for  a  fact  so  striking  and  so  well  Law  dil. 
authenticated,  though  there  could  have  been  no  doubt  <^^t,  tho* 
that  a  blind  man  might  discharge  the  office  of  a  cham-  ^,  "j^ 
ber-counsel  with  success ;  yet  as  a  barrister,  bis  dif-  ^^  \A\x^ 
ficulties  must  have  appeared  more  formidable,  if  not 
absolutely  insuperable.     For  he  should  remember  all 
the  sources,  whether  in  natural  equity  or  positive  insti- 
tutions, whether  in  common  or  statutory  law,   from 
whence  his  argument  ought  to  be  drawn.     He  must 
be  able  to  specify,  and  to  arrange  in  their  proper  or- 
der,  all  the  material   objections   of  bis   antagonists : 
these  he  must  likewise  answer  as  they  were  proposed, 
§xtemjfiore. 

When,  therefore,  it  is  considered  bow  difficult  it  is 
to  temper  the  natural  association  of  memory  with  the 
artificial  arrangements  of  judgment,  tfie  desultory  flights 
of  imagination  with  the  calm  and  regular  deductions 
of  reason,  the  energy  and  perturbation  of  passion  with 
the  coolness  and  tranquillity  of  deliberation  \  some  idea 
may  be  formed  of  the  arduous  task  which  every  blind 
man  must  atckieve,  who  undertakes  to  pursue  the  law 
as  a  profession.     Perhaps  assistances  might  be  drawa 
from   Cicero^s   treatise  on  Topics  and  on  Invention  \        -^ 
which,  if  happily  applied  and  improved,  might  lessea 
the  disparity  of  a  blind  man  to  others,  hut  could  scarce* 
ly  place   him  on  an  equal  footing  with  his  brethren* 
And  it  ought  to  be  fixed  as  an  inviolable  maxim,  that 
no  blind  roan  ought  ever  to  engage  in  any  province 
in  which  it  is  not  in  his  power  to  excel.     This  may  at 
first  sigbt  appear  paradoxical  \  but  it  is  easily  explain-        , 
ed.     For  the  consciousness  of  the  obvious  advantages  The  hliol 
possessed  by  others,  habitually  predisposes  a  blind  man  natoimltir 
to  despondency  :  and  if  he  ever  gives  way  to  despair  *"^J*^}J^ 
(which   he  will  be  too  apt  to  do  when  pursiiiing  any  ^c-^^JJJJ" 
quisitions  when  others  have  a  better  chance  of  success  Y^iUm^ 
than  himself),  adieu,  f6r  ever  adieu,  to  all  proficiency,  ted  hy  tki 
His  soul  sinks  into  irretrievable  depression  \  his  abor-P>^^^'' 
tive  attempts  incessantly  prey  upon  bis  Spirit  j  aifd  be*^^^™^ 
not  only  loses  that  vigour  and  elasticity  of  mind  Which  *" 
are  necessary  to  carry  him  through  life,  bnC  tfakt  pa- 
tience and  serenity  which  alone  can  qualify  him  to  eu- 

joy.  '^'  .        . .      .        . 

In  thia  recapitulation  of  the  learned  profeasioiia,  we 
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huve  intentionally   omitted  physic ;   because '  the   ob- 
stacles which  a  blind  man  must  encounter,    whether 
in  the  theory  or  practice  of  that  art,   will  be  more 
Piiytic  per-  ^^[\j  conceived  by  our  readers  than  described  in  de- 

prMttQable  ^^^^*     ^^^^  ^^t  therefore,  let  us  paiss  to  more  general 
subjects. 

It  has  been  formerly  hinted,  that  the  blind  were  ob- 
jects of  compassion,  because  their  sphere  of  action  and 
observation  was  limited :  and  this  is  certainly  true. 
For  what  is  human  existence,  in  its  present  state,  if  you 
deprive  it  of  action  and  contemplation  f  Nothing  t/ien 
remains  but  the  distinction  which  we  derive  from  form 
or  from  sensitive  and  locomotive  powers.  But  for  these, 
gnless  directed  to  happier  ends  by  superior  faculties,  few 
rational  beings  would,  in  our  opinion,  be  grateful. 
The  most  important  view,  therefore,  which  we  can  en- 
tertain in  the  education  of  a  person  deprived  of  sight,  is 
to  redress  as  effectually  as  possible  the  natural  disadvan- 
tages with  which  he  is  encumbered ;  or,  in  other  words, 
to  enlarge  as  far  as  possible  the  sphere  of  h'u  knowledge 
and  activity.  This  can  only  be  done  by  the  improve- 
ment of  bis  intellectual,  imaginative,  or  mechanical, 
powers ;  and  which  of  these  ought  to  be  most  assidn- 
pusly  cultivated,  the  genius  of  every  individual  alone 
can  determine.  Were  men  to  judge  of  things  by  their 
Mcft  df  intrinsic  natores,  less  would  be  expected  from  the  blind 
theblind.  ^^^ others.  But,  by  some  pernicious  and  unaccount- 
able prejudice,  people  generally  hope  to  find  them  ei- 
ther possessed  of  preternatural  talents,  or  more  attentive 
to  those  which  they  have  than  others :  For  it  was  not 
Rochester's  opinion  alone, 

That  if  one  sense  should  be  suppressed. 
It  but  retires  into  the  rest. 

Hence  it  unluckily  happens,  that  blind  men,  who 
in  common  life  are  too  often  regarded  as  rareshows, 
when  they  do  not  gratify  the  extravagant  expectations 
of  their  spectators,  too  frequently  sink  in  the  general 
opinion,  and  appear  much  less  considerable  and  merito- 
rious than  they  really  are.     This,  general  diffidence  of 
their  power  at  once  deprives  them  both  of  opportunity 
and  spirit  to  exert  themselves  ^  and  they  descend,  at 
last,  to  that  degree  of  insignificance  in  which  the  pub- 
lic estimate  has  fixed  them.     From  the  original  dawn« 
ing,  therefore,  of  reason  and  spirit,  the  parents  and 
tutors  of  the  blind  ought  to  inculcate  this  maxim,  That 
it  is  their  indispensable  duty  to  excel,  and  that  it  is  ab« 
solutely  in  their  power  to  attain  a  high  degree  of  eni* 
bUiiddioQid  ncnce.     To  impress  this  notion  on  their  minds,  the  first 
neither  be  objects  presented  to  their  observation,  and  the  first  me- 
too  difficnlt  thods  of  improvement  applied  to  their  understanding, 
ought,  with  no  great  difficulty,  to  be  comprehensible 
by  those  internal  powers  and  external  senses  which  they 
possesa.     Not   that  improvement  should  be  rendered 
quite  easy  to  them,  if  such  a  plan  were  possible :  For 
all  difficulties,  which  are  not  really  or  apparently  in* 
superable,  heighten  the  charma  and  enhance  the  value 
ji^        of  those  acquisitions  which  they  seem  to  retard.     But 
The  pewen  care  should  be  taken  that  these  difficulties  be  not  mag- 
^M^<m    .  nified  or  exaggerated  by  imagination  ;  for  it  baa  before 
P^^'f^^^been  mentioned,  that  the  bUnd  have  a  painful  -sense 
sheoldne-  ^^  ^^^  ^^"^  incapacity,  and  consequently  a  strong 
ver  be  i«-   wopensitj  to  despair  con tinnally  awake  in  their  minds* 
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perMded.    For  this  reason,  parents  and  relations  ooght  never  to 
be  too  ready  in  Bering  their  «ssistaAce  to  the  Uind 


in  any  office  which  they  can  perform,  or  in  any  ae« 
quisition  which  they  can  procure  for  themselves,  whe- 
ther they  are  prompted  by  amusement  or  necessity. 
Let  a  blind  boy  be  permitted  to  walk  through  the 
neighbourhood  without  a  guide,  not  only  though  he 
should  run  some  hazard,  but  even  though  be  should  buf- 
fer some  pain. 

If  he  has  a  mechanical  turn,  let  him  net  be  denied 
the  use  of  edge-tools ;  for  it  is   better  that  he  should 
lose  a  little  blood»  or  even  break  a  bone,  than  be  per- 
petually confined  to  the  same  place,  debilitated  in  his 
frame,  and  depressed  in  his  mind.     Such  a  being  can 
have  no  employment  but  to  feel  his  own  weakness,  and 
become  his  own  tormentor }   or  to  transfer  to  others 
all  the  malignity  and  peevishness  arising  from  the  na- 
tural, adventitious,  or  imaginary  evils  which  he  feels. 
Scars,  fractures,  and  dislocations  in  his  body,  are  trivial 
misfortunes  compared  with  imbecility,  timidity,  or  fret- 
fulness  of  mind.     Besides  the  sensible  and  dreadful  ef- 
fects which  inactivity  must  have  in  relaxing  the  nerves, 
and  consequently  in  depressing  the  spirits,  nothing  can 
be  more  productive  of  jealousy,  envy,  peevishness,  and 
every  passion  that  corrodes  the  soul  to  agony,  than  a 
painful  impression  of  dependence  on  others,  and  of  our 
insufficiency  for  our  own  happiness.     This  impression, 
which,  even  in  his  most  improved  state,  will  be  too 
deeply  felt  by  every  blind  man,  is  redoubled  by  that 
otter  incapacity  of  action  which  must  result  from  the 
officious    humanity  of  those  who  would  anticipate  or 
supply  all  his  wants,  who  would  prevent  all  his  motionS| 
who  would  do  or  procore  every  thing  for  him  without 
his  own  interposition.     It  is  the  course  of  nature,  that 
blind  people,  as  well  as  others,  should  survive  their  pa« 
rents ;  or,  it  may  happen,  that  they  should  likewise  sur- 
vive those  who,  by  the  ties  of  blood  and  nature,  ux6 
more  immediately  interested  in  their  happiness  than  the 
rest  of  mankind.     When,  therefore,  they  fall  into  the 
hands  of  the  world  in  general,  such  exigencies  as  they 
themselves  cannot  redress  will  be  but  coldly  and  lan- 
guidly supplied  by  others.     Their  expectations  will  be 
high  and  frequent,  their  disappointments  many  and  sen- 
sible 'j  their  petitions  will  often  be  refused,  seldom  fully 
gratified  j  and,  even  when  granted,  the  concession  will 
be  so  ungraceful,  as  to  render  its  want  infinitely  more 
tolerable  than  its  fruition.    For  all  these  reasonsi  we 
repeat  it  once  more  (because  it  can  never  be  too  fire- 
quently  reiterated),  that,  In  the  formation  of  a  blind 
man,  it  is  infinitely  better  to  direct  than  to  supersede  his 
own  exertions.     From  the  time  that  he  can  move  and 
feel,  let  him  be  taught  to  supply  his  own  exigencies }  to 
dress  and  feed  himself;   to  run  from  place  to  place, 
either  for  exercise,  or  in  pursuit  of  his  own  toys  or  ne- 
cessaries. 

In  these  ezcorsions,  however,  it  will  be  highly  pro- 
per for  his  patent  or  tutor  to  superintend  his  motions 
at  a  distance,  without  seeming  to  watch  over  him.  A 
vigilance  too  apparent,  may  impress  him  with  a  notion 
that  maliffnity  or  some  other  selfish  motion  may  have 
produced  it.  When  dangers  are  obvious  and  great, 
such  as  we  incor  by  rivers,  preeipices,  &c.  those  who 
are  intrusted  with  the  blind  will  find  it  neither  necessary 
nor  expedient  to  make  their  vigilance  a  secret*  They 
ought  then  to  acquaint  their  pupil,  that  -they  are  pre- 
sent with  him  j  and  to  interpose  for  his  preservattoo, 
whenever  bis  temerity  renders  it  necessazy.    Bnt  oh- 
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jects  of  a  nature  less  noxious  ivhich  may  give  him  some 
pain  without  any  permanent  injury  or  mutilation,  may 
vfiQi  design  be  thrown  in  this  way  :  providing,  how- 
ever, that  this  design  be  always  industriously  conceal- 
ed. For  his  own  experience  of  their  bad  effects  will 
be  an  infinitely  more  eloquent  and  sensible  monitor, 
than  the  abstract  and  fr.igid  counsels  of  any  adviser 
whatever. 

When  the  volatile  season  of  puerile  amusement  is 
expired,  and  the  impetuous  hurry  of  animal-spirits  sub- 
sides, through  the  whole  demeanour  of  his  pupil  the 
tutor  will  probably  observe  a  more  sensible  degree  of 
timidity  and  precaution,  and  his  activity  will  then  re- 
quire to  be  stimulated  more  than  restrained.  In  this 
crisis,  exercise  will  be  found  requisite,  rather  to  pre- 
serve health,  and  facilitate  the  vital  functions,  than 
merely  for  recreation.  Of  all  the  different  kinds  of 
exercise,  riding,  not  in  a  machine,  but  on  horseback, 
is  by  far  the  moFt  eligible,  and  most  productive  of  its 
end.  On  these  occasions,  however,  care  must  be  ta- 
ken that  the  horses  employed  may  neither  be  capricious 
nor  unmanageable  ^  for  on  the  mansuetude  of  the  crea** 
ture  which  he  rides,  not  only  his  safety,  but  his  con- 
fidence, will  entirely  depend.  In  these  expeditions, 
whether  long  or  short,  his  companion  or  attendant  ought 
constantly  to  be  with  himj  and  the  horse  shpuld  always 
either  be  taught  implicitly  to  follow  its  guide,  or  be 
conducted  by  a  leading  rein  besides  the  bridle  which 
he  himself  holds*  Next  to  this  mod^  of  exercise,  is 
walking.  If  the  constitution  of  the  blind  boy  be  to- 
lerably robust,  let  him  be  taught  to  endure  every  vicis-  , 
situde  of  weather  which  the  human  species  can  bear  with 
impunity.  For  if  he  has  been  bred  with  too  much  de- 
licacy, particular  accidents  may  supersede  all  his  for- 
mer scruples,  and  subject' him  to  the  necessity  of  suffer- 
ing what  will  not  only  be  severe  in  its  immediate  sen- 
sation, but  dangerous  in  its  future  consequences*  Yet, 
when  the  cold  is  so  intense,  or  the  elements  so  tempestu- 
ous, as  to  render  air  and  exercise  abroad  impracticable, 
there  are  methods  of  domcAtic  exercise,  which,  though 
not  equally  salutary,  may  still  be  eligible  ^  such  as  dumb- 
bells, or  the  bath  chair.  The  first  of  these  are  made  of 
lead,  consisting  of  a  cylinder,  the  middle  of  which  may 
either  be  rectilineal  or  arcuated  for  the  conv^niency  of 
holding,  and  terminates  at  each  end  in  a  semiglobular 
mass.  Their  weight  must  be  conformed  to  the  strength 
and  age  of  the  person  who  uses  them.  The  method  of 
employing  them  is  ta  take  one  in  each  hand,  and  swing 
them  backwards  and  forwards  over  his  head  describ- 
ing  a  figure  somewhat  like  a  parabola.  This  not  only 
strengthens  the  arms,  and  opens  the  chest,  but  pro- 
motes the  circulation  of  the  fluids.  The  bath  chair  is 
a  deal  of  1 2  feet  in  length,  as  free  from  knots  and  as 
elastic  as  possible,  supported  by  n.  fulcrum  at  each  end, 
upon  which  may  be  placed  two  rolling  cylinders  to 
give  it  greater  play  ^  when  seated  opon  this,  by  alter- 
nately depressing  it  with  his  own  weight,  and  suffering 
it  to  return  to  its  natural  situation,  he  gives  himself  a 
motion,  though  not  equal  in  its  energy,  yet  somewhat 
resembling  the  trot  of  a  horse.  There  are  other  elastic 
seats  of  the  same  kiud  constructed  with  steel  springs, 
but  one  of  this  simple  fabrication  may  answer  the  par- 
fose. 

The  spring-deal  here  recommended  by  the  author, 
wa»  sreferred,,  as  being  suitable  to  the  Uind  in  all 


spheres  or  conditions  of  life ;  but  he  has  since  been  Blind, 
taught  by  experience,  in  a  valetudinary  state,  that  the 
elastic  chair  is  of  in^finitely  greater  utility.  It  consists 
of  three  false  bottoms,  and  one  real,  which  is  the  basis 
of  the  whole.  The  lowest  is  by  far  the  most  extensive. 
The  highest  is  stuffed  to  render  it  an  easy  seat,  and 
covered  with  plush,  baize,  or  duffle.  Between  each  of 
the  false  bottoms,  at  either  end,  behind  and  before, 
vitt  placed  steel  springs,  fixed  above  and  below  to  the 
boards ;  not  with  nails^  but  staples,  and  carved  in  a 
spiral  or  serpentine  form,  each  consisting  of  seven  spires 
or  volumina.  The  volumina  are  formed  in  such  a  man* 
ner,  that  one  of  them  can  pass  through  another,  and 
thus  give  the  springs  full  play  in  risiug  or  descending. 
The  lowest  bottom  or  basis  of  the  whole  is  protended 
about  four  inches;  which  assists  you  to  mount  the  seat 
with  more  facility,  akid  serves  as  a  support  for  your  feet 
when  yon  ride.  This  operation  is  performed  by  alter- 
nately depressing  or  raising  yourself  upon  the  seat,  so 
that  the  springs  yielding  to  yonr  weight  as  you  de- 
scend, and  resisting  as  you  rise,  may  give  you  a  motion 
like  that  of  th^  deal  above  described,  but  mor^  violent, 
more  rapid,  and  consequently  more  salutary.  The 
whole  frame  of  the  seat  is  surrounded  with  leather, 
having  different  apertures  to  admit  or  reject  the  air  oc- 
casioned by  the  motion.  These  general  hints  are  suf- 
ficient to  give  any^ingenious  artisan  an  idea  of  the  na- 
ture and  structure  of  the  machine,  which  he  may  alter 
or  improve  as  conveniency  shall  dictate. 

To  these  modes  of  domestic  exercise  may  be  added 
that  of  a  swing,  which  is  formed  by  a  rope  saspended 
from  two  screws,  which  ought  to  be  strongly  fixed,  at 
proper  distances,  in  the  joists  of  a  capacious  chamber, 
with  a  board  and  a  cushion  for  a  seat,  and  cords  fasten- 
ed behind  and  before,  lest  the  impetuosity  of  the  mo- 
tion should  shake  the  patient  out  of  his  position.  But 
this  instrument  of  health  is  so  of^en  formed  by  children 
for  their  amusement,  and  depends  so  much  upon  the 
form  and  extent  of  the  area  where  it  vibrates,  that  a 
more  minute  detail  of  its  nature  and  office  would  here 
be  unnecessary.  t^ 

His  meals  should  be  temperate,  his  diet  light  and  Diet, 
of  easy  digestion.  If  the  tone  of  his  stomach  be  vi- 
gorous, vegetables  should  be  preferred  to  animal  food, 
particularly  those  vegetables  which  are  most  fariuaceons 
and  least  acescent.  Fermented  liquors  and  ardent  spi- 
rits should  never  he  given  him  but  to  gratify  the  real 
demands  of  exhausted  nature  j  for  though  they  exhi- 
larate the  spirits,  they  at  the  same  time  corrode  the 
vessels  and  relax  the  nerves  ;  a  misfortune  doubly  per- 
niefous  to  sedentary  life.  The  safest  and  most  whole- 
some beverages  are  milk  and  water.  If  he  should  be 
tired  with  these,  he  may  be  indulged  with  the  variety 
of  chocolate,  balm,  sage,  or  ground  ivy.  Coffee  may 
sometimes  be  taken  with  impunity  ;  hat  tea  should  be 
interdicted  with  inflexible  severity  ;  for  no  vegetable 
juice  under  heaven  is  more  noxious  to  sedentary  peo- 
ple. Let  him  also,  for  similar  reasons,  be  prohibited 
the  use  of  tobacco  in  all  its  forms.  In  the  obser- 
vations of  diet  and  exercise,  let  him  neither  be  me* 
chanically  regular,  nor  entirely  eccentric.  In  the 
one  case,  he  will  be  a  slave  to  habit,  which  may 
create  some  inconvenience ;  in  the  other,  he  will  form 
no  habits  at  all,  which  may  still  be  prodoctiTe  of 
greater*. 
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Wb  have  more  than  once  hinteil,  during  tlie  course 
of  this  article,  that  the  blind,  as  liaMe  to  all  the  incon- 
veniences of  sedentary  life,  are  peculiarly  subjected 
to  that  disorder  which  may  be  called  tcBdiitm  vita:  or 
low  spirits.  This  indisposition  may  be  said  to  com- 
prehend in  it  all  the  other  disease^  and  evils  of  human 
life  \  because,  by  its  immediate  influence  on  the  mind, 
it  aggravates  the  weight  and  bitterness  of  every  cala- 
mity to  which  we  are  obnoxious.  In  a  private  letter, 
we  have  heard  it  described  as  a  formidable  precipice, 
in  the  regions  of  misery,  between  the  awful  gulfs  of 
suicide  on  the  one  hand  and  phrenzy  on  the  other  \ 
into  either  of  which,  a  gentle  breeze,  according  to  the 
force  of  its  impulse  and  the  line  of  its  direction,  may 
irrecoverably  plunge  the  unhappy  victim  ;  '  yet  from 
both  of  which  he  may  providentially  escape.  Though 
the  shades  of  the  metaphor  may,  perhaps,  be  unnatu- 
rally deepened,  yet  thase  who  have  felt  the  foi'ce  of 
the  malady  will  not  fail  to  represent  it  by  the  most 
dreadful  images  which  its  own  feelings  can  suggest. 
Parents  and  tutors  therefore,  if  they  have  the  least  pre- 
tence to  conscience  or  humanity,  cannot  be  too  care- 
ful in  observing  and  obviating  the  first  symptoms  of 
this  impending  plague.  If  the  limbs  of  your  blind 
child  or  pupil  be  tremulous  ;  if  he  is  apt  to  start»  and 
easily'susceptible  of  surprise  ;  if  he  finds  it  difficult  to 
sleep  J  if  his  slumbers,  when  commenced,  are  frequent- 
ly interrupted,  and  attended  with  perturbation ;  if  his 
ordinary  exercises  appear  to'  him  more  terrible  and 
more  insuperable  than  usual  \  if  his  appetite  become 
languid  and  his  digestion  slow  ;  if  agreeable  occur- 
rences give  him  less  pleasure,  and  adverse  events  more 
pain  than  they  ought  to  inspire  :— this  is  the*  crisis  of 
-  vigorous  interposition.  The  regimen  and  exercise  a- 
bove  prescribed  are  the  best  preventives  of  this  evil, 
and  perhaps  its  best  remedies  when  unhappily  incur- 
red. But  if  the  symptoms  should  escape  your  atten- 
tion till  the  patient  is  actually  seized  with  the  distem- 
per, you  may  then,  according  to  its  depth  and  perma- 
nency, apply  the  cold  bath,  vitriolic  acid,  and  Peruvi- 
an bark.  Magnesia  alba  will,  from  time  to  time,  be 
found  useful  to  lenify  the  severe  and  corrosive  acid, 
generated  in  the  stomat^h  \  it  is  preferable  to  chalk,  to 
crabs  eyes,  or  any  of  the  other  absorbents,  because 
of  its  laxative  tendency.  The  tincture  or  infusion  of 
•  wild  aalerian,  pills  of  asafoetida,  and  white  mustard- 
seed,  are  likewise  prescribed.  Care  should  be  taken 
that  the  patient  may  never  be  suffered  to  remain  co- 
stive, otherwise  the  function  of  digestion  will  be  impe- 
ded. Gentle  cathartics  should  therefore  be  administer- 
ed \  but  with  caution,  that  their  operation  may  clear 
the  bowels  without  weakening  nature.  Emetics  may 
sometimes  give  the  patient  a  temporary  relief,  by  ex- 
erting and  bracing  the  fibres  of  the  stoqiach  j  but  if 
used  too  frequently,  they  will  have  a  contrary  effect : 
previous  to  the  use  of  bark,  however,  they  should  al- 
ways be  taken  to  prepare  the  vessel  for  its  reception. 
The  symptoms  above  enumerated  would  seem  to  indi- 
cate the  origin  of  the  distemper  from  extreme  weak-  , 
ness  or  relaxation  of  nerves :  that  relaxation  may  be 
caused  by  severe  and  intemperate  thought  ^  by  supine 
indolence  \  by  excessive  or  habitual  drinking  ^  and  above 
all,  by  venereal  gratifications  prematurely  and  frequent- 
ly indulged,  by  which  the  approaches  of  this  evil  are 
accelerated,  its  continuance  insuredj,  and  its  poignancy 


augmented.  Parents  and  tutors,  therefore,  as  they 
value  the  welfare  of  their  charge,  and  would  answer 
to  God  for  their  conduct,  should  be  scrupulously  care- 
ful to  observe  when  any  of  these  illegitimate  propensi- 
ties inflame  the  youthful  mind,  to  check,  or  rather 
elude  them  ^  not  so  much  by  severe  reprehension  and 
solemn  interdict,  as  by  endeavouring  to  preoccupy  the 
soul,  and  engage  the  attention  with  other  favourite  a- 
musements.  Against  every  act  of  arbitrary  power,  the 
mind  strongly  and  naturally  revolts.  She  should  there- 
fore be  rather  allured  to  wisdom  and  virtue,  by  rational 
motives  and  gentle  methods,  than  by  cruel  menaces 
and  stern  commands.  Those  who  are  afflicted  with 
low  spirits  may  be  said  to  be  doubly  unfortunate  \  for 
they  have  not  only  their  own  internal  sufierings  to  su- 
stain, but  the  contempt  and  ridicule  of  a  thoughtless 
and  unfeeling  world,  by  whom  their  complaints  are 
thought  to  be  imaginary,  and  their  depression  affected. 
Should  the  sarcastic  or  sceptical  reader  apologize  for 
his  want  of  humanity,  by  asking  in  what  these  inter- 
nal sufferings  consist,  it  will  be  easy  to  give  him  a  clear 
and  solid  answer :  They  arise  from  a  severe  and  acute 
feeling  of  nature^s  incapacity  to  discharge  the  vital 
functions  with  tolerable  ease  j  from,  the  sharp  and  con- 
stant irritation  inflicted  on  the  stomach  and  loWer  in- 
testines by  every  thing  not  sweet  or  in&ipid  that  passes 
through  them  \  and  from  a  degree  of  sensibility  too 
exquisite  for  the  precarious  and  fluctuating  state  of  our 
nature:  these  are  the  vindictive,  inexorable  demons 
that  arm  every  thought  with  the  stings  of  scorpions, 
knd  render  the  sense  of  existence  itself  insupportable* 
WeJiave  heard  of  hypochondriacs  who  thought  them- 
selves made  of  glass  ;  and  of  others  who  believed  their 
persons  grown  to  a  size  so  enormous,  that  they  could 
not  enter  into  any  door :  but  it  has  never  been  our  for- 
tune to  be  personally  acquainted  with  any  of  these  fan- 
tastics.  Those  with  whom  we  have  conversed  -were 
rather  inclined  to  exaggerate  real,  than  to  create  ima- 
ginary, evils  'y  rather  to  anticipate  gloomy  possibilities, 
than  to  dwell  upon  improbable  or  chimerical  eata- 
strophes  :  the  tender  parent,  therefore,  or  the  faithful 
guardian,  will  beware  of  treating  them  with  neglect  or 
levity.  He  will  suit  his  conversation,  as  much  as  pos* 
sible,  to  the  present  tone  of  their  feelings  \  he  will  avoid 
all  innovations  in  their  management,  except  such  as  are 
absolutely  necessary  for  their  cur^. 

Be  careful  never  to  reason  or  expostulate  with  your 
patient  on  the  nature  of  his  malady.  Tell  him  not 
that  his  uneasy  feelings,  far  from  being  real,  are  the 
fictitious  impositions  of  a  depraved  f^ncy.  His  dis* 
agreeable  sensations  will  be  more  thau  sumcient  to  de- 
monstrate the  falsehood  of  your  assertions :  thus  yoiir 
argumentative  and  persuasive  powers  will  not  only  be 
exerted  in  y^i^y  ^^t  may  considerably  retard,  if  not 
finally  prevent,  his  recovery  \  and  may  leave  such  in- 
delible prepossessions  against  you,  in  his  mind,  as  no 
length  of  time,  no  vicissitudes  of  life,  will  e^er  be  able 
to  efface.  Opium  has  also  been  recommended  ;  but, 
excepting  desperate  cases,  it  will  be  found  a  fallacious 
and  dangerous  remedy :— fallacious,  because  the  ease 
it  gives  is  only  temporary,  and  infallibly  succeeded  by 
sharper  paroxysms :— dangerous,  because  it  may  be 
rendered  habitual,  and  subject  the  patient  to  unmixed 
torment  when  omitted.  Though  we  have  already  in- 
culcated a  xegimen^and  exercise  which  appeared  pro- 
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Blind,  per  fo^  ^^  Uind  hi  general,  and  not  incompatible  with 
peculiar  eituationsy  it  still  seems  necessary  to  add  a 
few  results  of  painful  experience  upon  these  subjects, 
as  being  particularly  conducive  to  the  present  ease  and 
future  amendment  of  such  as  labour  under  the  diseases 
now  in  question.  And  first,  let  it  be  observed,  that 
animal  food  is  their  proper  nutriment,  as  being  of  ea- 
siest digestion  \  better  too,  if  well  done  upon  the  spit 
or  gridiron  :  for  instead  of  being  allowed  to  imbibe 
•adventitious  fluids,  it  should  be  as  much  as  possible 
•drained  of  its  own  \  neither  should  it  be  too  fat :  beef, 
mutton,  or  fowls  arrived  at  maturity,  give  the  stomach 
least  labour ;  veal,  lamb,  chickens,  and  every  other 
kind  of  young  meat,  answer  the  purposes  of  nature 
"with  more  difficulty,  as  the  parts  are  not  only  too  suc- 
culent, but  prevented  by  their  softness  and  lubricity 
from  acting  forcibly  one  upon  another  to  facilitate  the 
-  eflForts  of  the  stomach  in  digestion.  Of  all  vegetable 
substances,  white  bread  is  perhaps  the  only  ingredient 
which  they  can  eat  with  the  greatest  impunity  \  and 
even  this  would  still  be  safet*  were  the  paste  formed 
with  as  little  water  as  possible,  and  prepared  without 
fermentation.  Whether  eggs  are  vegetable  or  animal 
substances,  let  physicians  determine  \  but  this  we  know, ' 
Hhat  by  people  in  low  spirits  they  may  be  eaten,  even 
at  supper,  with  great  impunity.  Every  other  herb  or 
root  is  not  only  extremely  flatulent,  but  productive  of 
that  sharp  and  intense  acid  for  which  we  have  former- 
ly prescribed  magnesia  as  the  best  remedy.  Patients 
of  this  description  should  rather  be  frequent  than  li- 
beral in  their  meals,  and  scrupulously  careful  of  all 
heterogeneous  mixture.  Their  most  eligible  beverage 
except  simple  water,  if  they  can  afford  it,  is  port- 
wine,  as  being  least  convertible  into  that  poignant 
fluid :  porter  likewise,  if  not  stale,  may,  by  its  strength 
and  bitterness,  assist  the  action  of  the  stomach.  Nei-' 
ther  of  these  fermented  liquors  should  be  taken  in  large 
quantities  at  once  :  let  the  clamours  of  nature  be  satis- 
fied, and  no  more ;  for  if  the  spirits  are  unnaturally 
elated,  they  will  be  certain  to  sink  propoitlonably  when 
the  stimulus  ceases  to  operate.  The  moderate  use  of 
genuine  rum  or  brandy,  properly  diluted,  when  the 
other  liquors  cannot  be  had, .  may  be  productive  of 
good  effects,  but  should  never  be  used  at  or  near  na- 
tural periods  of  repose  \  because,  even  when  diluted, 
they  occasion  a  febrlcity  or  pyrexia,  incompatible  with 
sound  and  refreshing  sleep.  Care  should  likewise  be 
taken  that  the  patient  may  never  be  too  much  warm- 
ed, either  by  clothes  or  exercise,  especially  when  in 
bed.  Exertions  of  body,  particularly  in  the  open  air, 
are  indispensably  necessary  for  promoting  digestion 
and  acquiring  strength  $  but  should  never  be  carried  to 
fatigue.  The  mind  should  likewise  be  diverted  firom 
attention  to  itself  and  its  disorder,  by  reading  and 
conversation.  But  there  is  an  uncommon  degree  of 
discernment  and  delicacy  requisite  in  the  topics,  that 
they  may  neither  be  too  cheerful  nor  too  serious,  for 
the  state  of  the  mind,  when  they  are  applied.  Neither 
let  these  injunctions  be  esteemed  trivial :  tuch  little  at- 
tentions, uniformly  and  tenderly  exerted  for  their  sa» 
tisfactton,  will  contribute  in  no  small  degree  to  their 


present  tranquillity,  and  of  consequence  to  their  fo-  BlinAi 
tore  restoration.  We  have  thought  it  necessary  to  ^  \  M 
expatiate  thus  far,  on  a  subject  gloomy  and  forbidding . 
in  itself,  but  of  Fufficlent  importance  to  demand  par- 
ticular attention  \  and',  besides,  what  we  have  taid  may 
not  only  be  useful  to  the  blind  in  particohir,  but  ap- 
plicable to  all  those  who  labour  under  the  same  depi«li« 
sion.  It  only  remains  to  add,  that  the  order,  the  pe- 
riods, and  the  quantities,  in  which  the  remedies  above 
enumerated  should  be  applied,  must  be  determined  by 
wisdom  and  experience,  or  regulated  by  the  advice  of 
a  skilful  and  vigilant  physician.  We  are  sorry  that 
truth  obliges  us  to  acknowledge,  that  we  have  fonsd 
the  faculty  less  intelligent  in  this  disease,  and  less  at- 
tentive to  its  various  aspects,  than  could  be  wished,  or 
than  its  malignity  requires. 

The  natural  curiosity  of  children  renders  them  ex-  Katan) 
tremely  and  indAfatigably  inquisitive.    This  disposition  cnnubity  to 
is  often  peculiarly  prevalent  in  the  blind.     Parents  and  ^  gratified 
tutors,  therefore,  should  gratify  it  whenever  their  an-  Jj  .   PJ*^ 
swers  can  be  intelligible  to  the  pupil  \  when  it  is  other- othcrwiw, 
wise,  let  them  candidly  confess  the  impossibility  or  im-aieaM>Bto 
propriety  of  answering  his  questions.     At  this  period,  1^  gi^cA. 
if  their  heaKs  be  tender  and  their  powers  inventive, 
they  may  render  his  amusements  the  vehicles,  and  bis 
toys   the  instruments,  of  improvement :    why,  for  in- 
stance, may  not  the  centrifugal  and  centripetal  forces 
be  illustrated  from  the  motion  of  a  top,  or  the  nature 
and  power  of  elasticity  by  the  rebound  of  a  ball  ?  These 
hints  mavlead  to  others,  which,  if  happily  improved 
and  applied,  may  wondeifully  facilitate  the  progress  of 
knowledge.      Nor  will  the  violence  of  exercise,  and 
the  tumult  of  play,  be  productive  of  such  perils  and  ac- 
cidents as  may  be  apprehended. 

For  the  encouragement  of  such  parents  as  choose 
to  take  these  advices .  with  regard  to  exercise,  let  us 
inform  them,  that  though,  till  the  age  of  twenty, 
some  blind  persons  were  on  most  occasions  permit- 
ted to  walk,  to  run,  to  play  at  large,  they  have  yet 
escaped  without  any  corporeal  injury  from  these  ex- 
cursions. 

Parents  of  middle,  or  of  higher  rank,  who  are  so  Tiie^bliBd 
unfortunate  as  to  have  blind  children,  ought,  by  all  not  to  be 
possible  means,  to  keep  them  out  of  vulgar  Company,  indnlgel 
The  herd  of  mankind  have  a  wanton  malignity,  which  ^* 
eternally  impels  them  to  impose  upon  the  blind,  and^^T 
to  enjoy   the  painful  situation  in  which  these  impo- 
sitions place  them.     This  is  a  stricture  upon  the  hu- 
manity of  our  species,  which  nothing  but  the  love  of 
truth  and  the  dictates  of  benevolence  could  have  ex- 
torted from  us.    But  we  (f)  have  known  some  who 
have  suffiered  so  much  from  this  diabolical  mirth  in  their 
own  persons,  that  it  is  natural  for  us,  by  all  the  means 
in  our  power,  to  prevent  others  from  becoming  its  vic- 
tims. 

Blind  people  have  infinitely  noore  to  fear  from  the 
levity  and  ignorance,  than  from  the  selfishness  and  ill- 
nature,  of  mankind.  In  serious  and  important  n«go* 
ciations,  pride  and  compassion  suspend  the  efforts  of 
knavery  or  spleen  \  and  that  very  infirmity,  which  so 
frequently  renders  the  blind  defenceless  to  die  arts  of 

the 
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the  insidious,  or  to  tlie  attempts  of  malice,  is  a  powerful 
incentive  to  pity,  which  is  capable  of  disarming  fury  it* 
self.  VillaDy,  which  frequently  piques  itself  more  up- 
on the  arts  by  which  it  prevails,  than  npon  the  advan- 
tages which  it  obtains,  may  often  with  contempt  reject 
the  blind,  as  subjects  beneath  the  dignity  of  its  opera- 
tion  'j  bat  the  ill-natured  buffoon  considers  the  most  ma- 
licious effects  of  his  merriment  as  a  mere  jest,  without 
reflecting  on  the  shame  or  indignation  which  they  in- 
spire when  inflicted  on  a  sensible  temper. 

But  vulgar  credulity  and  ignorance  are  no  less  dan- 
gerous to  those  who  want  sight,  than  the  false  and  me- 
chanical wit  so  universally  practised  in  common .  life. 
We  know,  we  sympathetically  feel,  the  strong  propen- 
sity of  every  illiterate  mind,  to  relate  or  to  believe  what- 
ever is  marvellous  and  dreadful.  These  impressions, 
when  early  imbibed,  can  scarcely  be  eradicated  by  all 
the  conspiring  efforts  of  mature  reason  and  confirmed 
experience.  Those  philosophers  who  have  attempted 
to  break  the  alliance  hetween  darkness  and  spectres, 
were  oectainly  inspired  by  laudable  motives.  But  they 
niiist  give  us  leave  to  assert,  that  there  is  a  natural  and 
essential  connection  betwixt  night  and  orcus.  Were 
we  endued  with  senses  to  advertise  us  of  every  noxious 
object  before  its  contiguity  could  render  it  formidable, 
our  panics  would  probably  be  less  frequent  and  sensible 
than  we  really  feet  them.  Darkness  and  silence,  tliere* 
fore,  have  something  dreadful  in  them,  because  they 
supersede'  the  vigilance  of  those  senses  which  give  us 
the  earliest  notices  of  things.  If  you  talk  to  a  blind 
boy  of  invisible  beings,  let  benevolence  be  an  insepara- 
ble iugredient  in  their  character.  You  may,  if  you 
please,  tell  him  of  departed  spirits,  anxious  for  the  wel- 
fare of  their  surviving  friends  y  of  ministering  angels,  who 
descend  wkb  pleasure  from  heaven  to  execute  the  pur- 
poses of  their  Maker's  benignity  5  you  may  even  regale 
his  imagination  with  the  sportive  gambols  and  innocent 
frolics  of  fairies  \  but  let  him  hear  as  seldom  as  possible, 
even  in  stories  which  he  knows  to  be  bbulous,  of  vin- 
dictive ghosts,  vindictive  fiends,  or  avenging  furies. 
They  seize  and  pre-occupy  every  avenue  of  terror 
which  is  open  in  the  soul  j  nor  are  they  easily  dispos- 
sessed. Sooner  should  we  hope  to  exorcise  a  ghost, 
or -appease  a  fury,  than  to  obliterate  their  images  in  a 
warm  and  susceptible  imagination,  where  they  have 
been  habitoaUy  impressed,  and  where  these  feelings 
cannot  be  dissipated  by  external  phenomena.  If  hor- 
rors of  this  kind  should  agitate  the  heart  of  a  blind 
boy,  which  may  happen  notwithstanding  the  most 
strenuous  endeavours  to  prevent  it,  the  stories  which 
he  has  heard  will  be  most  effectually  discredited  by  ri- 
dicule. This,  however,  must  be  cautiously  Applied,  by 
gentle  and  delicate  gradations.  If  he  is  inspired  with 
terror  by  effects  upon  his  senses,  the  causes  of  which 
he  cannot  investigate,  indefatigable  pains  must  be  taken 
to  explain  these  phenomena,  and  to  confirm  that  expli- 
cation, whenever  it  can  be  done,  by  the  testimony  of 


his  own  senses,  And  his  own  experience.    The  exertion    BllmK- 
of  his  locomotive  and  mechanical  powers  (the  rights  of  ^      ^       > 
which  we  have  formerly  endeavoured  to  assert)  will  sen- 
sibly contribute  to  dispel  these  terrors.  ^^ 

His  inventive  faculties  ought  likewise  to  be  Indulged  The  inven* 
with  the  same  freedom.     The  data  which  they  explore  ^*Q  of  the. 
may  be  presented  in  such  a  manner,  as  to  render  dis-  r™  ?^K 
coveries  easy :  but  still  let  invention  be  allowed  to  co-  bQ^  neither 
operate.     The  internal  triumph  and  exultation  which  anticipated- 
the  mind  feels  from  the  attainment  and  conviction  of  <><^  checlu 
new  truths  heighten  their  charms,  impress  them  deep^"*' 
on  the  memory,  and  give  them  an  influence  in  prac- 
tice of  which  they  could  not  otherwise   have  boast* 
ed.  ' 

There  are  a  sort  of  people  in  the  world,  whose  views 
and  education  have  been  strictly  confined  to  one  pro-^ 
vince,  and  whose  conversation  is  of  consequence  limited 
and  technical.     These,  in  literary  intercourse,  or  fa-^ 
shiooable  life,  are  treated  with  universal  contempt,  and ' 
branded  with  the  odious  name  of  mere  men  of  business* . 
Nor  is  it  any  wonder  that   the  conversation  of  such 
should  prove  nauseous  and  disgusting.   It  would  be  arro- 
gance iu  them  to  expect,  that  indifferent  persons  should 
either  enter  into  their  private  interests,  or  the  pecolia* 
rities  of  their  craft,  with  a  warmth  equal  to  their  own. 
We  have  known  the  intrusion  of  such  a  person  involve 
a  numerous  company  in  gloom,  and  terminate  the  free- 
dom and  vivacity  of  agreeable  discourae  in  lazy  yawn^— 
ing  and  discontented  silence.     Of  all  innocent  charac- 
.ters,  this  ought  to  be  avoided  by  the  bliocl ;  because  o£. 
all  others,  it  is  the  character  which  they  run  the  great- 
est hazard  of  adopting.     The  limitation  of  their  powers  . 
naturally  contracts  their  views  and  pursuits,  and,  as  it 
were,  concentrates  their  whole  intellectual  faculties  in 
one,  or  at  best  in  few  objects.     Care  should  therefore 
be  taken  to  afford  the  mind  a  theatre  for  its  exertions, 
as  extensive  as  possible,  without  diverting  it  from  one 
great  end,  which,  in  order  to  excel, .  it  ought  for  ever, 
to  have  in  prospect.  37^ 

Thexe  are  few  sciences  in  which  the  blind  have  not  The  mAO* 
distinguished  themselves :  even  those  whose  acquisition  n^n  of  tiie. 
seemed  essentially  to  depend  upon  visiQU,  have  at  last^'"^^' 
yielded  to  genius  and  industry,  though  deprived  of  that 
advantage.     Mr  Saunderson,  whom  we  formerly  men* 
tioned,  has  lefl  behind  him  the  most  striking  evidences 
of  astonishing  proficiency  in  those  retired  and  abstract 
branches  of  mathematics  which  appeared  least  accessible 
to  persons  of  his  infirmityt    Sculpture  (g)  and  painting 
are  not,  perhaps,  the  most  practicable  arts  for  a  blind 
man  :  yet  be  is  not  excluded  from  the  pleasing  creation . 
and  extensive  regions  of  fancy.     However  unaccount- 
able it  may  appear  to  the  abstract  philosophers,  yet  no- 
thing is  more  certain  in  fact,  than  that  a  blind  man 
may,  by  the  inspiration  of  the  muses,  or,  to  strip  the 
figure  of  its  mythological  dress,  may,  by  the  efforts  of 
a  cultivated  genius,  exhibit  in  poetry  the  most  natural . 
images  and  animated  descriptions^,  even  of  visible  ob- 
jects, 


(g)  Yet  there  are  instances  of  persons  who  have  been  enabled  to  take  the  figure  and  idea  of  a  face  by  the 
touch,  and  mould  it  in  wax  with  the  utmost  exactness ;  as  was  the  case  of  the  blind  sculptor  mentioned  by 
De  Piles,  who'  thus  took  the  likeness'of  the. duke  de  Bracciano  in  a  dark|cellar,  and  made  a  marble  statue 
of  King  Charles  I.  with  great  elegance  and  justncM*  Vid.  De  PHes  Coorb  de  Peint.  p.  329.  and  WiJf.  PsychoL 
Bat.  {  y620. 
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Blind,  jects,  Without  either  incurring  or  deserving  the  Imputa- 
tion of  plagiarism. 

In  the  sister  art  of  music,  there  are,  at  present,  living 
and  noble  instances  how  far  the  blind  /may  proceed. 

If  we  look  into  former  periods,  we  shall  find  illu- 
strious and  pregnant  examples,  bow  amply  nature  has 
capacitated  the  blind  to  excel  both  in  the  scientific  and 
practical  departments  of  music.  In  the  i6th  century, 
when  the  progress  of  improvement  both  in  melody  and 
harmonj  was  rapid  and  conspicuous,  Franciscus  Sali- 
nas was  eminently  distinguished.  He  was  born  A.  D. 
15x3,  at  Burgos  in  Spain  ;  and  was  son  to  the  treasurer 
of  that  city.  Though  afflicted  with  incurable  blindness, 
he  was  profoundly  skilled  both  in  ihe  theory  and  prac- 
tice of  music.  As  a  performer,  he  is  celebrated  by  his 
cotemporaries  with  the  highest  encomiums.  As  a  theo- 
rist, his  book,  if  we  may  believe  Sir  John  Hawkins,  is 
equal  in  value  to  any  now  extant  in  any  language. 
Though  he  was  deprived  of  sight  in  his  earliest  infan- 
cy, he  does  not  content  himself  to  delineate  the  vari- 
ous phenomena  in  music,  but  the  principles  from 
whence  they  result,  the  relations  of  sound,  the  nature 
of  arithmetical,  geometrical,  and  harmonical  ratios, 
which  at  that  period  were  esteemed  essential  to  the 
iheory  of  music,  with  a  degree  of  intelligence  which 
wduld  have  deserved  admiration  though  he  had  been 
in  full  possession  of  every  sense  requisite  for  these  dis- 
quisitions. He  was  taken  to  Rome  in  the  retinue  of 
Petrus  Sarmentns  archbishop  of  Compostella  $  and  hav- 
ing passed  twenty  years  in  Italy,  he  returned  to  Sala* 
manca,  where  he  obtained  the  professorship  of  .music, 
an  office  at  that  time  equally  respectable  and  lucra- 
tive. Having  discharged  it  with  reputation  and  sue-, 
cess  for  some  time,  he  died  at  the  venerable  age  of 

77- 

In  the  same  period  flourished  Caspar  Crumbhom, 

blind  from  the  third  year  of  his  age:  yet  be  compo- 
sed several  pieces  in  many  parts  with  so  much  success, 
and  performed  both  upon  the  flute  and  violin  so  exqui- 
sitely, that  he  was  distinguished  by  Augustus  elector 
of  Saxony.  But  preferring  his  native  Silesia  to  every 
other  country,  he  returned  thither,  and  was  appoint- 
ed organist  of  the  church  of  St  Peter  and  Paul  in 
the  city  of  Li^nitz,  where  he  likewise  had  often  the 
direction  of  the  musical  college,  and  died  June  11. 
1621. 

To  these  might  be  added  Martini  Pesenti  of  Ve- 
nice, a  composer  of  vocal  and  instrumental  music  al- 
most of  all  kinds,  though  blind  from  his  nativity  \  with 
other  examples  equally  worthy  of  public  attention. 
But  if  vulgar  prejudice  is  capable  of  blushing  at  its  own 
contemptible  character,  or  of  yielding  to  conviction, 
those  already  quoted  are  more  than  sufficient  to  show 
the  musical  jugglers  of  our  time,  who  are  generally  as 
absolute  strangers  to  learning  and  taste  as  to  virtue, 
that  their  art  is  no  monopoly  with  which  those  a- 
lone  who  see  are  invested  by  the  irreversible  decree  of 
heaven. 

For*Sannderson's  method  of  calculation,  both  in  a- 
rithmetic  and  algebra,  see  the  account  prefixed  to  his 
own  treatise  on  that  subject.  But  there^is  a  much  ful- 
ler and  more  circumstantial  detail  both  of  its  nature  and 
its  various  uses,  given  by  M.  Diderot  in  his  "  Letter 
concerning  the  Blind,  for  the  use  of  those  who  see/* 
fvhich  we  shall  here  translate. 


PUte 
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"  It  is  much  easier  (says  that  author)  to  use  signs    M\mL 
already  invented,  than  to  become  their  inventor }  as  one  *      v  — 
is  forced  to  do,  when  engaged  in  circumstances  for       3' 
which  he  is  not  provided.     Of  what  advantage  '■nig^^.^JJlTi^^^ 
not  this  be  to  Saunderson  to  find  a  palpable  arithmetic  of  Q^nmio 
already  prepared  for  him  at  five  years  of  age,  which  he 
might  have  otherwise  felt  the  necessity  of  inventing 
for  himself  at  the  advanced  period  of  twenty-five  !  This 
Saunderson,  Madam,  is  an  author  deprived  of  sight, 
with  whom  it  may  not  be  foreign  to  our  purpose  to  a- 
muse  you.    They  relate  prodigies  of  him  ^  and  of  these 
prodigies  there  is  not  one,  which  his  progress  in  the 
belles  lettres,  and  his  mathematical  attainments,  d^  not 
render  credible. 

"  The  same  instrument  served  him  for  algebraieal 
calculations,  and  for  the  construction  ef  rectilineal  fi- 
gures. You  would  not  perhaps  be  sorry  that  I  should 
give  you  an  explanation  of  it,  if  you  thought  your  mind 
previously  qualified  to  understand  it :  and  yoii  shall 
soon  perceive  that  it  presupposes  no  intellectual  prepa* 
rations  of  which  you  are  not  already  mistress  :  and  that 
it  would  be  extremely  useful  to  you  if  you  should  ever 
be  seited  with  the  inclination  of  making  long  calcula- 
tions by"  touch. 

"  Imagine  to  yourself  a  square,  such  as  you  see 
fig.  1.  divided  into  four  equal  parts  by  perpendicu- 
lar lines  at  the  sides,  in  such  a  manner,  that  it  may 
present  you  the  nine  points  x,  2,  3«  4t  5y  6»  7f  S,  9* 
Suppose  this  square  pierced  with  nine  holes  capable  of 
receiving  pins  of  two  kinds,  all  of  equal  length  and 
thickness,  but  some  with  heads  a  little  larger  than  the 
others. 

"  The  pins  with  large  heads  are  never  placed  any- 
where else  but  in  the  centre  of  the  square ;  those  with 
smaller  heads  never  but  at  the  sides,  except  in  one  single 
case,  which  is  that  of  making" the  figure  i,  where  none 
are  placed  at  the  sides.  The  .sign  of  o  is  made  by 
placing  a  pin  with  a  large  head  in  the  centre  of  the 
little  square,  without  putting  any  other  pin^at  the  8ide*.«s^fi|.t. 
The  number  i  is  represented  by  a  pin  with  a  small 
head  placed  in  the  centre  of  the  square,  without  put- 
ting any  other  pin  at  the  sides  ^  the  number  2,  by  a  pin 
with  a  large  head  placed  in  the  centre  of  the  square, 
and  by  a  pin  with  a  small  head  placed  on  one  of 
the  sides  at  the  point  i  :  the  number  3,  by  a  pin  with 
a  large  head  placed  in  the  centre  of  the  square,  and  by 
a  pin  with  a  small  head  placed  on  one  of  the  sides  at 
the  point  2  :  the  number  4,  by  a  pin  with  a  large  head 
placed  in  the  centre  of  the  square,  and  by  a  pin  with 
a  small  head  placed  on  one  of  the  sides  at  the  point  3  : 
the  number  5,  by  a  pin  with  a  large  head  placed  in  the 
centre  of  the  square,  and  by  a  pin  with  a  small  head 
placed  on  one  of  the  sides  at  the  point  4  :  the  number 
6,  by  a  pin  with  a  large  head  placed  in  the  centre  of  the 
square,  and  by  a  pin  with  a  small  head  placed  on  one 
of  the  sides  at  the  point  5  :  the  number  7,  by  a  pin 
with  a  large  head  placed  in  the  centre  of  the  square, 
and  by  a  pin  with  a  small  head  placed  on  one  of  the 
sides  at  the  point  6:  the  number  8,  by  a  pin  with  a 
large  head  placed  in  the  centre  of  the  square,  and  by 
a  pin  with  a  small  head  placed  on  one  of  the  sides  at 
the  point  7 :  the  number  9,  by  a  pin  with  a  large 
head  placed  in  the  centre  of  the.  square,  and  by  a  pin 
with  a  small  head  placed  on  one  of  the  sides  at  the 
point  8. 
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Here  are  plainly  ten  different  expressions  obvious 
to  the  touch,  of  which  every  one  answers  to  one  of  our 
ten  arithmetical  characters.     Imagine  now  a  table  as 
large  as  yon  please,  divided  into  small  squares,  horizon- 
tally ranged,  and  separated  one  from  the  other  at  simi- 
lar distances,  as  you  see  it  in  fig.  3.     Thus  you  will 
3P        have  the  instrument  of  Saunderson. 
iliii  nou-       "  You  may  easily  conceive   that  there  is  not  any 
ioa applied  number  which  one  cannot  express  upon  this  table; 
and,  by  consequence,  no  arithmetical  operation  which 
one  cannot  execute  upon  it. 

**  Let  it  be  proposed,  for  instance,  to  find  the  snm,  or 
to  wurk  the  addition  of  the  nine  numbers  following. 
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"  I  express  them  on  the  table  in  the  order  as  they  are 
dictated  to  me  }  the  first  figure  at  the  left  of  the  first 
number,  upon  the  first  square  to  the  left  of  the  first  line  i 
the  second  figure  to  the  left  of  the  first  number,  upon 
the  second  square  to  the  left  of  the  same  line  ;  and  so  of 
the  rest. 

^  I  place  the  second  number  upon  the  second  row  of 
squares,  units  beneath  units,  and  tens  beneath  tens,  &c 

^*  I  place  the  third  number  upon  the  third  row  of 
squares,  and  so  of  the  rest.  Then  with  my  fingers  run- 
ning over  each  of  the  rows  vertically  from  the  bottom  to 
the  top,  beginning  with  that  which  is  nearest  to  my 
right,  I  work  the  addition  of  the  numbers  which  are  ex- 
pressed, and  mark  the  surplus  of  the  tens  at  the  foot  of 
that  column.  I  then  pass  to  the  second  column,  advan- 
cing towards  the  left ;  upon  which  I  operate  in  the 
flame  manner ;  from  thence  to  the  third  y  and  tbos'  in 
succession  I  finish  my  addition. 

^  We  shall  now  see  how  the  same  table  served  him 
iistnim«nt  for  demonstrating  the  properties  of  rectilineal  figures* 
ippliedto  j^i  Qg  suppose  this  proposition  to  be  demonstrated, 
itract^a  of  "^^^^  parallelograms  which  have  the  same  basis  and  the 
•cctilinaal  8>^ine  height  ar^  equal  in  their  surfaces.  He  placed . 
igarei.  bis  pins  as  may  be  seen  in  fig.  4.  He  gave  names  to  the 
angular  points,  and  finished  his  demonstration  with  his 
fingers. 

**  If  we  suppose  that  Saunderson  only  employed  pins 
with  large  heads  to  mark  the  limits  of  his  figures,  a- 
round  these  he  might  arrange  his  pins  with  small  beads 
in  nine  different  manners,  all  of  which  were  fismiliar 
to  him.  Thus  he  scarcely  found  any  embarrassment 
but  in  those  cases  where  the  great  number  of  angular 
points  which  he  was  under  a  necessity  of  naming  in  bis 
demonstration  obliged  him  to  recur  to  the  letters  of 
the  alphabet.  We  are  not  informed  how  be  employed 
them. 

**  We  only  know  that  his  fingers  ran  over  the 
board  with  astonishing  agility^  that  he  undertook 
with  success  the  kmgeet  calculations  j  that  he  could  in- 
terrnpt  the  series,  and  discover  bis  mistakes }  that  he 
pMved  them  with  the  greatest  ease-;  and  that  bis  la- 
bours required  infinitely  lese  tune  Ihui  one  couU  have 
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imagined,  by   the  exactness    and    promptitude  with     Bliad. 
which  he  prepared  bis  instruments  and  dbposed  his  ^      ¥      ' 
table.  41 

**  This  preparation  consisted  in  placing  pins  with  Prapua* 
large  heads  in  the  centres  of  all  the  squares:  having ^^^^^^^ 
done  this,  no  more  remained  to  him  than  to  fix  tbeir 
values  by  pins  of  soaaller  heads,  except  in  cases  where 
it  was  necessary  to  mark  a  unit ;  then  he  placed  in  the 
centre  of  a  square  a  pin  with  a  small  head,  in  the  place 
of  a  pin  with  a  large  head  with  which  it  had  been  oc- 
cupied. 

**  Sometimes,  instead  of  forming  an  entire  line  with 
these  pins,  he  contented  himself  with  placing  some 
of  them  at  all  the  angular  points,*  or  points  of  inter- 
section ',  around  which  he  tied  silk  threads,  which  fi- 
nished the  formation  of  the  limits  of  his  figures.**  See 
fig.  4. 

It  may  be  added  by  way  of  improvement,  that  for 
the  division  of  one  series  of  numbers  from  another,  a 
thin  piece  of  timber  in  the  form  of  a  ruler  with  which 
lines  are  drawn,  having  a  pin  at  each  end  for  the  holes 
in  the  squares,  might  be  interposed  between  the  two 
series  to  be  distinguished. 

This  geometrician  left  other  instruments  behind  him ; 
but  as  we  do  not  know  tbeir  uses,  we  need  not  add  their 
descriptions. 

It  muQt  be  owned,  that  by  the  notation  here  exhibit* 
ed,  every  modification  of  number  may  be  expressed,  and 
of  consequence  every  arithmetical  operation  successful fy 
performed ;  but  we  have  been  recently  favoured  witn 
another  form  of  palpable  arithmetic,  which  appears  to 
ns  equally  comprehensive  and  much  more  simple  than 
that  of  Saunderson.  It  was  originally  invented,  and  is  * 
still  used  in  calculation,  by  Dr  Henry  Moyes ;  a  gen«  ' 
tleman  whom  we  had  formerly  occasion  to  mention  with 
merited  applause  in  this  article,  and  whose  character 
and  attainments  we  have  endeavoured  more  fully  to  il- 
lustrate than  had  been  done  in  the  former  edition,  as 
well  from  personal  knowledge  as  firom  the  anecdotes  of 
Dr  Bew,  as  the  most  eligible  introduction  to  the  account 
of  his  notation,  given  in  the  words  of  his  own  letter,  and 
exemplified  in  a  figure  copied  from  a  drawing  directed 
by  himself. 

^*  To  the  Editor  of  the  EncyclopsBdia  Britannica. 

*'  Sir,  In  compliance  with  your  request,  I  send  yoUDrlCoycs^s 
the   following   brief  account  of  a  palpable   notation  fom  of  a 
which  I  have  generally  used  for  these  20  years  to  assist  P*H^^ 
ray  memory  in  numerical  computations.    When  I  be-  *®tatlea.  , 
gan  to  study  the  principles  of  arithmetic,  which  I  did 
at  an  early  period  of  life,  I  soon  discovered,  to  my  mor- 
tification, that  a  person  entirely  deprived  of  sight  could 
scarcely  proceed  in  that  useful  science  without  the  aid 
of  palpable  symbols  representing  the  ten  numerical 
characters.     Being  at  that  time  uuacquainted  with  the 
writings  of  Saunderson,  in  which  a  palpable  notation  is 
described,  I  embraced  the  obvious,  though,  as  I  after- 
wards found,  imperfcet  expedient  of  cutting  into  the 
form  of  the  numerical  characters  ^in  pieces  of  wood 
or  metal.      By  arranging  these  on  the  surface  of  a 
board,  I  could  readily  represent  any  given   number, 
not  only  to  tbe  touch,  but  also  to  the  eye  $  and  by 
covering  the  board  with  a  lamina  of  wax,  my  symbob 
were  prevented  firom  changing  their  pUreaa,  they  ad* 
faering  to  the  bomd  fr^m  the  elighlest  fNBsne.  Bythie 
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BSind.  contriTance,  I  could  solve,  though  tlowlyy-  any  pro« 
blein  in  the  science  of  nambers  j  bat  it  soon  occurred 
to  me,  that  my  notation,  consisting  of  ten  species  of 
symbols  or  characters,  was  much  more  complicated  than 
was  absolutely  necessary,  and  that  any  given  number 
might,  be  distinctly  expressed  by  three  s^iecies  of  pegs 
alone.  To  iilnstr^te  my  meaning,  let  A,  B,  C,  D, 
(fig.  5.),  represent  a  square  piece  of  mahogany  a  foot 
broad  and  an  inch  in  thickness  ^  let  the  sides  AB, 
BC,  CD,  DA,  be  each  divided  into  24  equal  parts  } 
let  every  two  opposite  divisions  be  joined  by  a  groove 
cut  in  the  board  sufficiently  deep  to,. be  felt  with  the  6n- 
ger,  and  let  the  board  be  perforated  at  each  intersec- 
tion with  an  instrument  a  tenth  of  an  inch  in  diame- 
ter. ,  •.  .        .  ' 

^'  The  surface  of  the  board  being  thus  divided  into 
576  little  squares,  with  a  small  perforation  at  each  of 
their  angles,  let  three  sets  of  pegs  or  pins,  resembling 
those  represented  in  the  plate  at  the  figures  6,  7,  8, 
be  so  fitted  to  the  holes  in  th^  board,  that  when  stuck 
into  them  they  may  keep  their  positions  like  those  of 
ft  fiddle,  and  require  some  force  to  turn  them  round. 
The  head  of  each  peg  belonging  to  the  first  set  is  a 
right-angled  triangle  about  one-tenth  of  un  inch  in 
thickness ;  the  head  of  each  peg  belonging  to  the  se- 
cond set  differs  only  from  the  former  in  having  a  small 
notch  in  its  sloping  side  or  hypothenuse  j  and  the  head 
of  each  peg  belonging  to  the  third  set  is  a  square,  of 
which  the  breadth  should  be  equal  to  the  base  of  the 
triangle  of  the  other  two.  These  pegs  should  be  kept 
in  a  case  consisting  of  three  boxes  or  cells,  each  cell 
being  allotted  to  a  set,  and  the  case  must  be  placed 
close  by  the  board  previpus  to  the  commencement  of 
every  operation.  Each  set  should  consist  of  60  or  70 
pegs  (at  least  when  employed  in  lotig  calculations) ; 
and  when  the  work  is  finished,  they  should  be  collected 
from  the  board  and  carefully  restored  to  their  respec- 
tive boxes. 

**  Things  being  thus  prepared,  let  a  peg  of  the  first 
set  be  fixed  ihto  the  board,  and  it  will  acquire  four 
different  values  according  to  its  position  respecting  the 
calculator.  When  its  sloping  side  is  turned  towards 
the  left,  it  denotes  one,  or  the  first  digit  j  when  turn- 
ed upwards,  or  from  the  calculator,  it  denotes  two,  or 
the  second  digit ;  when  turned  to  the  right,  it  repre- 
sents three  \  and  when  turned  downwards,  or  towards 
the  calculator,  it  denotes  four,  or  the  fourth  digit* 
Five  is  denoted  by  a  peg  of  the  second  set,  having  its 
sloping  side  or  hypothenuse  turned  to  the  left  ^  six,  by 
the  same  turped  upwards }  seven,  by  the  same  turned 
Jo  the  right ;  and  eighty  by  the  same  turned  directly 
down,  or  towards  the  body  of  the  calculator*  Nine 
is  expressed  by  a  peg  of  the  third  set  when  its  edges 
are  directed  to  right  and  left  ^  and  the  same  peg  ex- 
presses the  cypher  when  its  edges  are  directed  up  and 
down.  By  three  different!  pegs  the  relative  values  of 
the  ten  digits  may  therefore  be  distinctly  expressed  with 
Idcility ;  and  by  a  sufficient  nunber  of  each  set,  the 
steps  and  result  of  the  longest  calculatioa  may  be  clear- 
ly represented  to  the  sense  of  feeling.  It  seems  unne- 
cessary to  illustrate  tkis  by^  an  example  ',  suffice  it  to 
express  in  our  ebaraeters-  the  present  Tear  of  the  Chri- 
stian era  1788 :  Take  a  peg'.of  the  first  set,  and  fix 
it  in  the  board  with  its  sloping  side  turned  towards  the 
Ikftft  equal  to. one  %  take  now  a  peg  of  the  second  «e( 
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and  fix  it  in  the  next  hole  in  the  same  groove,  proceed-  "BUad. 
ing  as  usual  from  left  to  right,  with  its  sloping  side  tarn-  ^  ^  i  .i 
ed  to  the  right,  equal  to  7  $  next  take  a  peg  of  the 
same  set,  and  fix  it  in  the  next  hole,  with  its  sloping  side 
turned  downwards,  equal  to  8  j  lastly,  take  another  peg 
of  the  same  set,  and  place  it  in  the  next  hole  in  the  same 
position,  equal  to  8  ^  and  the  whole  will  express  the 
number  required.     . 

**  When  it  is  necessary  to  express  a  vulgar  fraction, 
I  place  the  numerator  in  the  groove  immediately  above, 
and,  the  denominator  in  that ,  immediately  below  the 
groove  in  which  the  integers  stand  ^  and  in  decimal 
arithmetic  an  empty  hole  in  the  integer  groove  repre- 
sents the  comma  or  decimal  point.  By  similar  breaks 
I  also  denote  pounds,  shillings,  pence,  &c.  and  by  the 
same  expedient  I  separate  in  division  the  divisor  and 
quotient  from  the  dividend. 

*'  This  notation,  which  supplies  me  completely 
with  coefficients  and  indices  in  algebra  and  fluxions, 
seems  much  superior  to  any  of  the  kind  hitherto  made 
public  in  the  west  of  Europe.  That  invented  and  de- 
scribed by  Mr  Grenville,  having  no  less  than  ten  sets 
of  pegs,  is  by  much  too  complicated  for  general  prac- 
tice 'f  and  that  which  we  owe  to  the  celebrated  Saun- 
dersou  is  apt  to  puzzle  and  embarrass  the  calculator, 
as  the  pegs  representing  the  numerical  digits  can  sel- 
dom or  never  be  in  the  same  straight  line.  If  you 
agree  with  me  that  the  above  notation  may  promote 
the  knowledge,  and  therefore  the  happiness,  of  per- 
sons denied  the  benefit  of  sight,  you  have  my  consent 
to  give  it  a  place  in  the  present  edition  of  your  vain-* 
able  work.  I  am,  Sir,  with  respect,  your  obedient 
servant,  Hekrt  Motes.^ 

We  have  seen  the  machine  above  mentioned,  which 
was  exhibited  to  the  society  for  the  improvement  of 
polite  arts,  &c.  by  Mr  Grenville,  who  is  himself  also 
deprived  of  sight.  But  though  this  has  met  with  the 
approbation  of  Mr  Stanley,  we  cannot  forbear  to  think 
it  less  simple  in  its  structure  than  that  of  Dr  Moyes's, 
more  multiform  in  its  apparatus,  and  of  conseqoence 
more  laborious  and  complex  in  the  process  of  its  ope- 
ration ;  for  where  every  single  peg  has  only  one  power, 
and  acquires  no  diversity  of  value  from  its  position, 
their  forms. must  be  indefinitely  varied  and  tlieir  num- 
bers prodigiously  multiplied  'y  which  roust  cost  both  the 
memory  and  judgment  of  the  pupil  numberless  painfol 
and  fatiguing  exertions  before  he  contracts  a  habit  of 
using  the  instrument  with  promptitude  and  success.  On 
these  accounts,  a  particular  description  of  it  is  omitted 
in  this  place. 

In 'the  higher  parts  of  mathematics,  such  as  conic  ji^p^y,^ 
sections,  the  same  solid   figures  which  are  mediums  of  tliemitiinl 
perception  to  those  who  see,  may  perform  the   sameiartnant 
useful  office  to  the  blind.     But,  for  the  structure  ofP"**"*^ 
superficial  figures,  we  should  imagine,  that  a  kind  of 
matter  might  be  found  soft  enough  to  be  easily  suscep- 
tible of  impressions,  yet  hard  enough  to  retain  them 
till  effaced  by  an  equal  pressure.   Suppose,  for  instance^ 
a  table  were  formed,  four  feet  bread  and  eight  in  length ; 
for  the  figures,  that  they  may'  be  the  more  sensible  to 
the  touch,  ougfit  to  be  larger  than  ordinary.     Suppose 
,this  table  had  brims,  or  a  nioulding  round  it,  lining  * 
an  inch  above  the  surfiice :  let  the  whole  expanse,  tbeo, 
he  filled  with  hees-wu:»  and  the  surface  above  pniaeed 
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extremely  even  with  a  polishecl  board,  formed  exactly 
to  fit  the  space  within  the  mouldings.  This  board 
will  alflrays  be  necessary  to  efface  the  figures  employed 
in  former  propositions,  and  prepare  the  surface  for  new 
ones.  'We  think  we  have  pondered  the  minutest  in- 
convenience that  can  arise  from  this  method  of  deli-, 
neating  and  conceiving  geometrical  truths )  and,  after 
all,  the  table  appears  to  us  the  best  and  the  least  trou* 
blesome  apparatus  which  a  blind  man  can  use.  We 
can  see  no  reason  why  general  ideas  of  geography  or 
topography  might  not  he  conveyed  to  him  in  the  same 
manner,  by  spheres  composed  of  or  covered  with  the 
same  impressible  matter. 

Such  were  the  mediums  that  occurred  to  the  author, 
when  this  article  was  originally  written,  for  conveying 
to  persons  deprived  of  sight  those  remote  and  compli- 
cated truths  which  vision  alone  was  thought  capable 
of  representing ;  but  a  work  has  lately  been  published 
at  Paris  which  supersedes  every  former  attempt  to  pro- 
mote or  facilitate  the  improvement  of  the  blind;  The 
invention  of  a  plan  so  arduous  in  its  appearance  and 
so  practicable  in  its  execution,  demanded  the  highest 
exertions  of  the  noblest  genius  to  produce  it,  and  the 
most  strenuous  efforts  of  indefatigable  humanity  to 
render  it  jsffectuaU  It  is  entitled,  '*  An  Essay  on  the 
Education  of  the  Blind/*  Its  object  is  to  teach  them, 
by  palpable  characters  impressed  on  paper,  not  only 
the  liberal  arts  and  sciences,  but  likewise  the  principles 
0f  mechanical  operation,  in  such  a  manner,  that  those 
who  have  no  genius  for  literary  improvement  may  yet 
become  respectable,  useful,  and  independent  members 
of  society,  in  the  'capacity  of  common  artisans.  By 
these  tangible  signatures  they  are  taught  to  read,  to 
write,  and  to  print)  they  are  likewise  instructed  in 
geometry,  in  algebra,  geography,  and,  in  short,  in 
every  branch  of  natural  philosophy.  Nor  are  their  ef« 
forts  circumscribed  by  mere  utiHty  }  a  taste  for  the  fine 
arts  has  likewise  )>een  cultivated  among  them.  They 
have  been  taught  to  read  music  with  their  fingers  as 
others  do  with  their  eyes  j  and  though  they  cannot  at 
once  feel  the  notes  and  perform  them  upon  an  instru- 
ment, yet  are  they  capable  of  acquiring  any  lesson 
with  as  much  exactness  and  rapidity  a^  those  who  en« 
joy  all  the  advantages  of  light.  But  we  shall  give  a 
more  particular  account  of  the  wonderful  topics  con- 
tained in  this  essay.  In  bis  first  chapter,  the  author 
diticovers  the  end  proposed  by  that  delineation  of  cul- 
ture which  he  offers  to  the  blind  ;  it  Is  to  enlarge  their 
sphere  of  knowledge,  and  of  consequence  to  increase 
their  capacities  and  improve  their  powers  of  action,  ^o 
that  they  may  become  happy  and  independent  In 
themselves,  and  useful  and  agreeable, to  others.  The 
2d  chapter  contains  an  answer  to  the  objections  urged 
against  the  general  utility  of  this  institution.  These 
objections  are  candidly  stated,  and  answered  in  the 
most  satisfactory  manner :  but  were  we  to  recapitulate 
them  in  detail,  it  would  protract  this  article  to  a  length 
much  beyond  its  due  proportion,  even  upon  the  ex- 
tended plan  of  the  Encyclopa:dia.  The  3d  chapter 
treats  of  reading  as  adapted  to  the  practice  of  the  blind. 
The  4th  chapter  consists  of  answers  to  various  objec- 
timis  against  the  method  of  reading  proposed  for  the 
blind  $  but  these,  for  reasons  formerly  given,  we  can- 
.not  with  propriety  delineate  in  this  article.  In  the  5th 
chapter  is  shown  the  art  of  printing  as  practised  by  the 
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blind  for  their  peculiar  use.  In  the  6th  chapter  is  de- 
scribed the  manner  of  teaching  the  blind  the  art  of  print- 
ing for  those  that  see.  In  the  7th  is  represented  the  man- 
ner of' teaching  the  blind  to  write.  The  8th  chapter 
explains  the  method  of  teaching  the  blind  arithmetic  ^ 
the  ptb,  geography;  the  lOtb,  musie.  The  iitb, 
contaips  an  account  of  the  mechanic  arts  in  which  the 
blind  are  employed,  and  of  the  way  by  which  they 
are  formed  for  such  occupations.  The  1 2th  shows  in 
general  the  proper  manner  of  instructing  the  blind, 
and  draws  a  parallel  between  their  education  and  that 
of  the  deaf  and  dumb.  Chapter  13th  treats  of  the  me- 
thod of  instructing  them  in  the  languages,  mathema- 
tics,  history,  &c.  What  remains  of  the  book  is  ta- 
ken up  with  notes  which  illustrate  each  particular 
chapter ;  a  short  historical  account  of  the  rise,  the  pro- 
gress, and  the  present  state,  of  the  academy  for  the 
formation  of  the  blind  $  an  ode  on  the  cultivation  of 
the  blind,  by  one  that  laboured  under  that  affliction  ^ 
an  ei[ tract  from  the  register  of  the  royal  academy  of 
sciences  j  opinion  of  the  printers  \  models  of  the  va- 
rious pieces  which  blind  children  are  capable  of  print- 
ing ;  and  an  account  of  the  exercises  perfi)rmed  by 
blind  children  in  presence  of  the  king,  queen,  and 
royal  family,  during  the  Christmas  solemnities  1786. 
Thus  having  given  a  cursory  view  of  the  various  topics 
contained  in  the  essay,  we  proceed  to  give  some  ac- 
count of  the  manner  in  which  the  blind  print  and  write.. 
The  blind  compositor,  then,  has  a  box  for  every  al-PrJntiai; 
phabetical  character  in  use  5  on  the  ontside  of  these  J*'''"**^ 
boxes  are  palpably  marked  the  peculiar  character  be•^^Qj^*  ^ 
longing  to  each ;  they  are  filled  with  types,  which  he 
chooses  and  sets  as  they  are  called  for,  but  not  in  the 
position  in  which  they  are  to  be  read  j  on  the  contrary, 
they  are  inverted  as  objects  are  seen  painted  on  the 
retina  of  an  eye  by  an  optician.  Having  thus  fixed 
and  arranged  his  types,  he  chooses  »  page  of  the 
strongest  paper  that  can  be  found,  which  he  gently 
moistens  in  a  degree  sufficient  to  render  it  more  easily 
susceptible  of  impressions,  without  being  dilaccrated 
or  worn  by  the  shock  which  it  must  afterwards  under- 
go. He  then  lays  it  upon  the  types  ;  and  by  the  cau- 
tious operation  of  the  press,  or  by  the  easy  strokes  of 
a  little  hammer,  which  are  frequently  repeated  over 
the  whole  expanse,  he  causes  the  impression  of  the 
type  to  rise*  on  the  opposite  side  of  the  paper,  where, 
when  dry,  it  continues  not  only  obvious  to  the  sight 
but  tl)e  touch,  and  is  far  from  being  easily  effaced. 
On  the  upper  side  of  the  paper,  the  letters  appear  in 
their  proper  position,  and  their  sensible  elevation  above 
the  common  surface  riders  U  practicable  for  the  .m 
blind  to  read  them  with  their  fingers.  Their  manner TkciroMB- 
oC  trriting  is 'analogous  to  this  operation:  the  pupil,ncrorwrit» 
by  repeated  experiments,  having  familiarised  himseir"^'  ^^ 
to  the  forms  of  the  letters^  both  in  their  inverted  ami 
in  their  proper  position,  gradually  learns  to  delineate 
them  upon  paper,  moistened  as  before,  with  the  point 
of  an  iron  pen,  which  has  no  split,*  and  whith  is  just 
sharp  enough  to  impress  withoot  piercing  the  paper : 
thus,  on  the  side  next  to  the  writer^s  hand,  the  letters 
are  formed^sunk  and  inveKed }  but  when  the  paper  is 
turned  they  appoar  right  and  in  rtlievo.  Thns  the 
blind  are  enabled  to  form  and  decypher,  not  only  the 
characters  required  in  common  language,  but  also  ma- 
thematical  diagrams,    arithmetical  and    geograpbieal 
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BIM«     |i»ooes0M,  and  all  the  characters  tned  la  tbe  ivritten 
^      V   ■  'laagnajje  of  moiio.     If  thia  account  thouM  appear  in- 
credible to  aaj  of  oor  readers,  kt  Imoi  be  kilbmied, 
that  the  anthor  of  this  article  has  ooaveited  with  two 
gentlemen  of  learning  aad  veracity  who  saw  the  blind 
perform  all  the  wonters  here  recapitulated  with  aste- 
nisbing  success^  to  the  universal  satisfaction  of  num- 
berless spectators  whom  curiositj  and  compassion  ias- 
pelled  to  visit  the  academy,  that  they  might  behold 
with  their  own  eyes  a  spectacle  so  interesting  to  huma- 
nity*    Let  the  incredulous  be  also  informed,  that  the 
composer  of  the  article  has  in  his  own  hands  a  copy  of 
this  work  now  reviewed,  which  is  printed  and  bound  by 
the  blind  tliemselves.     They  exhibit  at  their  own  aca- 
demy every   Wednesday  and   Saturday  between    one 
and  two  o^clock  at  noon,  to  crowds  of  charitable  ad- 
mirerSy  by  whose  liberal  donations  the  institution  is  now 
I        chiefly  supported. 
The  blind       ^^  knowledge  of  astronomy  might  likewise  be  of 
Mietptible  infinite  use,  both  by  enlarging  the  blind  person's  ideas 
ofutrono-  of  the  universe,  and  by  giving  him  higher  aad  more 
'"^'  confirmed   impressions  of  that   energy  by  which  the 

stars  are  moved,  and  of  that  design  by  which  their 
motions  are   regulated.      But   these   ohjectB  aie  too 
vast ;  their  distances,  their  magnitudes,  their  periods 
of  revolution,  are  too  complex  to  he  aj^rehended  in 
the  mind,  or  impressed  in  the  memory,  without  sensi- 
ble mediums.     For  this  purpose,  an  orrery,  or  some 
machine  of  a  similar  construction,  will  be  indispensably 
^        requisite. 
Of  aatonil      The  science  of  causes  and  effects  might  likewise  yield 
philosopbj.  him  the  most  sublime  and  rational  entertainment  of 
which  an  intelligent  being,  in  bis  present  state,  is  sas-* 
ceptible.    By  this  he  might  enter  into  the  laws,  the 
Ticissitudes,  the  economy  of  nature.    Nor  is  it  abso- 
lutely necessary  that  he  should  be  an  ocular  witness 
of  the  experiments  by  which  these  laws  are  detected 
and  explained*   He  may  safeljr  take  them  lor  granted  ) 
and  if,  at  any  time,  a  particular  experiment  should 
prove  faithless,    he  may,  from  general  principles,  be 
able  to  discover  its  fallacy,  whether  in  tbe  nature  of 
the  subject,  the  inaptitude  of  the  instruments,  or  the 
process  of  the  execution.    The  laws  of  motion,  the  va- 
rious ratios  or  proportions  of  forces,  whether  simple  or 
compound,  he  may  calculate  and  ascertain  by  the  same 
means  and  in  the  same  method  so  happily  used  by  Saun- 
derson. 
or  mmI        I'onl  and  theological  know]ed|;e  he  may  easily  ob- 
pbilotophT  ^*^°*  either  from  hooks,  or  instructions  delivered  viva, 
«ad  thOT-    ^foee.    The  last;  if  communicated  by  one  who  under- 
lofi.  stands  and  feels  thej;|iubject,  with  a  proper  degree  of 

perspicuity  and  sensibility,  are  infinitely  the  most  eli- 
gible. By  morals,  we  would  not  merely  be  understood 
to  mean  a  regular  and  incalculable  series  of  action,  but 
the  proper  exertion  and  habitual  arrangement  of  the 
whole  internal  economy,  of  which  external  actions  are 
no  more  than  mere  expressions,  and  from  which  the 
highest  and  most  permanent  happiness  alone  can  pro- 
ceed. By  theology,  we  do  not  mean  that  systematic 
or  scholastic  jargon,  which  too  frequently  usurps  its  ve- 
«merable  name )  but  those  sublime  and  liberal  ideas  of 
tbe  nature  and  government  of  a  Supreme  being,  whe- 
ther discoverable  by  nature  or  revealed  in  Soiptnre, 
which  enforee  every  moral  obligation,  which  teach  ns 
what  is  the  ultimate  good  of  our  aatnrey  which  deter- 


mine our  e£Ebrts  and  animata  our  hopes  in  pnrsmhg  this 
most  important  of  all  objects.  What  Cicero  says  of 
the  arts  and  sciences  may  with  great  propriety  be  ap- 
plied to  religion  ;  Namcatera  ne^ue  tcmpomm  jva/,  im- 
fue  aUUum  otnnmm^  tuque  locorttm  ;  fU  Iubc  ttadia  ado' 
UfcetUiam  aiunt^  semciutemoblecUmt^  secundas  res  Qr<^ 
uant^  adversu  per/vgmm  ae  solatwm  pr^sbetU;  delectant 
domtf  non  impediunt  foru;  pem/qctant  nobiscusn^  pers* 
grinanUtr^  rustkantur.     Translated  thus  :  '  For  other 

*  studies  are  not  suited  to  every  time,  to  every  age,  and 

*  to  every  place :  but  these  give  strength  in  youth,  and 

*  joy  in  dd  age  \  adorn  prosperity,  and  are  the  support 

*  and  consolation  of  adversity  \  at  home  they  are  delight* 

*  ful,  and  abroad  they  are  easy  ^    at  night  they  are 

*  company  to  us  $  when  we  travel,  they  attend  us  ^ 
*and  in  our  rursJ  retirements,  they  do  not  forsake 
<us.» 

To  this  may  be  added,,  that  the  joys  of  religion  are 
for  ever  adequate  to  the  largest  capacity  of  a  finite  and 
progressive  intelligence  3  aad  as  they  are  boandless  in 
extent,  so  they  are  endless  in  duration.  We  have  al« 
readv,  more  than  once,  observed,  that  the  soul  of  a 
blind  man  is  extremely  obnoxious  to  melancholy  and 
dejection*  Where,  therefore,  can  be  find  a  more  co- 
pious, intimate,  permanent,  and  efficacious  source  of 
comfort  than  in  religion  ?  Let  this  then  be  inculcated 
with  the  utmost  care  and  assiduity*  Iiet  the  whola 
force  of  the  sool  be  exerted  in  showing  him  that  it  ia 
reasonable*  Let  all  tbe  nc^lest  afiections  of  the  heart 
be  employed  in  recommending  it  as  amiable :  for  we 
will  venture  to  assert,  that  the  votary  of  religion  alone- 
is  the  man,-*- 


lliad. 


Qtiffii,  tijiractuf  ithhaimr  w  »^p«| 
Impavidumferiefii  ruuut : 

Thns  translated  3 

Whom,  though  with  natnre^s  wreck  oppressed. 
Unmanly  fears  could  ne'er  infest. 

When  the  situation  of  the  blind,  and  its  natural  ef^ 
bets  upon  their  characters,  are  considered  }  when  we 
reflect  how  exquisite  their  distresses,  how  pungent  their 
disappointments,  how  sensible  their  regrets,  how  te* 
dious  and  gloomy  their  periods  of  solitude  \  we  must 
be  wretches  indmd,  if  we  can  grudge  either  labour  or 
expence  in  procuring  them  every  source  of  entertain- 
ment, which,  wl^n  procured,  remains  in  their  own 
power,  and  yields  what  may  be  in  some  measure  termed 
scff'^derived  tujojpnent.  These  amusements  are  prolific  of 
numberless  advantages :  they  afford  us  at  once  enter* 
taininent  and  exertion  j  they  teach  us  to  explore  %■ 
thousand  resources  for  preservation  and  improvement, 
which  would  otherwise  have  escaped  our  attention  3 
thev  render  us  awake  and  sensible  to  a  thousand  notices 
hoth  of  external  and  intellectual  objects,  which  would 
otherwise  have  passed  unobserved. 

Thus  far  have  we  proceeded  without  mentioning 
philological  learning  %  though  we  know  it  to  he  at- 
tainable by  the  blind  in  a  high  degree,  and  thou^ 
we  are  conscious  of  its  impmrtance  both  to  their  use 
and  ornament*  But  as  it  is  not  indispensable^  and  aa 
its  acquisition  is  tedious  and  opeiose,  we  thought  it 
less  necessary  to  be  early  and  minutely  specified*  |We 
cannot  doubt  that  learning  different  laqgni^gea  adda 
to  the  treasure  of  oor  ideas,  and  renden  those  which 
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B)M.     vo  potsets  more  clear  and  definite*    It  most  be  ae* 

knowledged,  that  the  possession  of  other  langnages  elii- 
cidates  our  oira.  The  technical  terms  of  almost  every 
scieace  are  exotic ;  and  without  cleai'ly  understanding 
those,  we  cannot  properly  possess  the  ideas  of  which 
they  are  the  vehicles.  But  these  motives  are  common 
to  every  candidate  for  philological  improvement  with 
the  blind. 

The  paths  of  grammar^  however*  are  dry  and  rug* 
ged  'y  and  it  will  be  necessary  for  the  pedagogue,  who- 
ever he  is^  to  take  all  the  opportunities  that  offer  of 
enlightening  the  darkness  and  polishing  the  asperities 
of  the  road.  When,  therefore,  the  intellect  of  the 
pupil  begins  to  open  and  exert  its  penetration^  it  will 
be  proper  to  show  him  how  the  nature,  the  forms, 
and  arrangements,  of  words,  flow  from  our  ideas  and 
their  relations.  Every  substance  must  naturally  be  in 
some  state  5  it  must  either  act,  or  be  acted  upon.  The 
actions  which  it  performs  or  suflbrs  must  be  performed 
or  suffered  in  some  definite  manner  or  degree.  It 
must  likewise  have  some  qualities,  whether  temJMrary 
and  accidental,  or  natural  and  permanent.  These  qua* 
lities  must  likewise  be  susceptible  of  degrees.  When 
Afferent  substances  are  considered  in  the  same  state, 
its  common  participation  forms  a  connexion ;  when 
regarded  in  different  states,  that  difference  forms  an 
opposition.^  The  constant  repetition  of  the  names  of 
substances  and  qualities  produces  a  disagieeable  mono* 
tony  in  language.  They  must  therefore  be  implied  in 
other  words,  which  likewise  in  some  cases  serve  to  con- 
nect the  parts  of  a  sentence.  There  is  a  difference  be- 
tween such  words  as  imply  the  connexion  of  sentences, 
and  such  as  imply  the  connection  of  states  or  circum- 
stances. Actions  to  be  performed  or  suffered  may  be 
either  positively  affirmed  of  any  substance,  or  merely 
attributed  to  them.  Living  and  percipient  substances 
have  immediate  sensations  of  pain  or  pleasure,  which 
likewise  are  productive  of  desire  and  aversion.  To  these 
sentiments  particular  sounds  are  adapted,  whether  im* 
mediately  inspired  by  nature,  er  resulting  from  associa- 
tion and  tacit  conventioo* 

Thus  we  have  a  foundation  for  all  the  different  parts 
of  speech^  and  from  their  natures  and  offices  their 
forms  and  arrangements  may  be  deduced,  according  to 
the  analogy  of  every  language. 

The  art  of  reasoning,  the  knowledge  of  history,  and 
cmoeptible  a  taste  for  the  belles  lettres^  are  easily  attainable  by  the 
of  logic,  hir|yljQJ  .  1^3  ng  (dey  ^re  copious  funds  of  entertainment, 
thf^Sf  ^^y  ^'^^"^^  ^  inculcated,  though  at  the  expence  of  care 
iet$te9.       and  labour. 

53  The  relations  of  persons  subjected  to  this  misfortune, 

A  com]M-  {f  ID  easy  circumstances,  will  find  it  highly  conducive 
beanited'to ^  the  improvement  of  their  charge,  to  select  some 
Uie  blind  ^^  among  his  coevals,  of  a  sound  understanding,  a 
by  more  sweet  and  patient  temper,  a  docile  mind,  a  warm  hearty 
than  the  and  a  communicative  disposition.  These  two  should  be 
t'^rt'aad  ^"8^^  ^  ^^^  ^^^''  interest  and  happiness  in  their  con- 
coBveai-  Drai^^B  with  one  another.  Their  bed,  their  board,  their 
cocy.  walks,  their  entertainments,  their  lessons,  should  be  com- 

mon. These  are  the  best  eyes  with  which  art  can  endow 
a  blind  man :  and  if  properly  selected,  they  will  on  some 
ooeasions  yield  very  little,  in  utility  and  perfection,  to 
those  of  nature ;  nay,  at  some  jnnctnrct  they  may  be 
preferable* 
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If  the  Uftud  must  depend  upon  the  cxemiia  of  thear    Blad. 
own^  powera  for  bread,  we  have  already  pointed  out  ytmy^i^' 
music  as  their  easiest  and  most  obvious  province  ^  but       54 
let  it  at  the  sane  time  be  remembered^  that  mediocrity  ^^"^^  ^^^ 
in  this  art  io^y  prove  the  bittemst  and  most  effectMal  proper  cm- 
corse  which  a  parent  can  inflict  upoa  his  ofipring,  aeployments 
it  subjects  them  to  every  vicious  impression  or  habit  ''^f  ^he 
which  may  be  imbibed  or  contraoted  from  the  ^(^^est^^^  ^^ 
and  most  abandoned  of  mankind.    If,  your  pupil  there- h^l^ver, 
fore,  be  not  endowed  with  natural  talents  exquisitely  pcrnicioui. 
proper  both  for  the  theory  and  practice  of  this  art,  suf- 
fer him  b^  no  means  to  be  initiated  in  it.     If  his  na- 
tural genius  favours  your  attempts,  the  spinet,  harp, 
or  organ,  are  the  most  proper  instruments  for  him  to  be- 
gin :   because  by  these  instruments  he  may  be  made 
more  easily  acquainted  with  the  extent  of  musical  scales, 
with  the  powers  of  harmopy,  with  the  relations  of 
which  it  is  constituted,  and  of  course  with  the  theory  < 
of  his  art.     It  would  be  not  only  unnecessary,  but  im- 
practicable, to  carry  him  deep  into  the  theory,  before 
he  has  attained  some  facility  in  the  practice.     Let, . 
theieftire,  his  head  and  his  hands  (if  we  may  use  the  ex- 
pression) be  taught  to  gp  pari  paints    Let  the  one  be 
instructed  in  the  simplest  elements,  and  the  others  con- 
ducted in  the  easiest  operations,  first:  contemplation 
and  exercise  will  produce  light  in  the  one  and  promp- 
titude in  the  other.     But  as  his  capacity  of  specula- 
tion and  powers  of  action  become  more  and  more  ma- 
ture, discoveries  more  abstract  and  retired,  tasks  more 
arduous  and  difficult,  may  be  assigned  him.    He  should  : 
be  taught  the  names  and  gradations  of  the  diatonic  - 
scale,  the  nature  and  use  of  time,  the  diversity  of  ita 
modes  whether  simple  or  mixed.    He  should  be  taught . 
the  quantity  or  value  of  notes,  not  only  -with  respect 
to  their.pitchy  but  to  their  duration.    Vet,  let  him  ho  • 
instructed  not  to  consider  these  durations  as  absolutely  • 
fixed,  but  variable  According  te  the  velocity  of  the 
moveraciits  in  which  they  are  placed.    Thos  we  leckoo  . 
a  semihreve  equal  to  4  vibrations  of  a  pendoluas ;  a  mi- 
nim to  2  )  a  crotchet  to  I,  &e.     But  if  the  number  ^ 
of  aliquot  parts,  into  which  a  semibreve  b  divided,  be 
great,  and  consequently  the  value  of  each  particular 
part  small,  the  miniai,  crotchet,  quavery  &c.  will  in- 
creaae  in  their  intrinsic  durations,  though  they  must 
always  preserve  the  same  proportions  relatively  one  to 
another.     He  should  never  be  habituated  to  take  a 
piece  of  music,  either  firom  the  sound  of  a  voice  or  an  ^ 
inetrnnient.     His  companion  ought  to  read  the  music 
by  the  names  and  vakies^  of  its  characters,  with  the 
same  exactness  as  the  words  in  any  other  language.  . 
When  be  becomes  a  considerable  adept  in  the  art,  tan- 
gible signs  may  be  invented,  by  which  he  niay  not  only 
be  enabled  to  read,  but  even  to  set  music  for  himself.  . 
Snch  exercises  will  render  him  infinitely  more  accurate, 
both  in  his  prineiplea  and  practice,  than  he  would  . 
otherwise  he. 

There  ie  a  hint  of  such  tangible  signs  given  in  Tan- 
8ure*s  Musical  Gram^iar,  p.  93. -and  which,  though 
(like  the  rest  of  the  book)  obscure  and  indigested,  may  > 
be  improved  and  applied  with  advantage. 

For  the  sake  of  those  in  whose  handa  it  may  not  be^ 
we  quote  the  passage  at  length.  ^^ 

**  As  it  is  the  pleasure  of  the  Alyiif  hty,  that  someSchcme  of 

yerset  are  destitute  of  iyi»iyib/  \n  tifcir  wanmtr  it  ■s'""**^'  tt- 

liiatsiSott. 
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BliniL  hii  infinite  goodness  to  make  them  a  double  ^  amends 
another  waj  by  giving  them  a  greater  share  of  me» 
roorjy  &c.  whereby  they^  become  very  dexterous  in 
playing  on  musical  instruments,  mathematics,  &c.  as 
we  may  observe  by  Dr  Stanley  organbt  of  St  An- 
drew's Holborn  in  London,  the  blind  professor  of 
mathematics  in  the  university  of  Cambridge,  and 
many  others  too  tedious  here  to  mention,  who  were 
bom  blind^  and  never  saw  the  least  glance  of  light  j 
-yet  God  gave  them  such  a  light  in  knowledge^  tha^  they 


became  the  wonder  of  all  such  as  had  the  benefit  of 
seeing,  &c.  • 

**  And  as  hlind  persons^  at  first,  cannot  possibly  have 
so  clear  an  idea  pf  notes  and  muHcai  characters  as  they 
that  see  them,  until  they  are  taoeht  by  a  master  or 
tutor:  I  have  (for  the  good- will  I  bear  to  such 
unfortunate  persons)  contrived  the  following  table ; 
that,  by  feelings  they  may  understand  notes,  and 
learn  any  tune  that  shall  be  set  them,  in  their  master^s 
absence. 


Blind. 


A  New  Music-Tablb  Jor  such  as  are  Blivd* 
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EXPLANATIOK. 

*<  Let  A— B  be  a  smooth  board,  3  or  4  feet  long, 
t  inch  thick,  and  9  inches  wide,  with  5  square  ledges 
«lned  thereon,  each  being  half  an  inch  asunder,  half  an, 
inch  wide,  and  half  an  inch  high  }  which  rising  ledges 
represent  our  5  lines  of  music,  and  their  spaces:  and 
•the  2  outward  lines,  being  made  a  little  lower,  may 
serve  as  ieger  lines  on  occasion.  The  cyphers  repre- 
sent so  many  holes  bored  into  every  line  and  space,  half 
an  inch  asunder }  wherein  pegs  of  difiierent  shapes  are 
to  be  set,  to  represent  the  several  sorts  of  notes  and 
characters  of  the  tune ;  which  pegs  the  blind  person 
may  know  by  feeling,  as  well  as  he  does  his  keys  of 
the  organ  or  harpsichord  :  so  that,  by  keeping  his  fin- 
gers on  the  5  lines,  he  feels  the  several  pegs  as  they 
-come  on,  and  are  set  to  represent  the  several  sorts  of 
notes,  on  both  line  and  space  ;  whilst  his  right  band 
strikes  the  respective  key,  &c.  he  first  knowing  the 
names  of  all  his  keys,  his  lines,  spaces,  and  the  inask 
of  every  peg.  Let  each  peg  be  about  half  an  inch 
high,  when  set  in  very  fast.  [N.  B.  The.  blind  person 
must  first  be  taught  the  names  of  the  above  lines  and 
spaces  in  both  the  treble  and  bass  cliffii  ^  and  that  he 
must  feel  his  treble  with  his  right  hand,  and  his  bass 
with  the  left  hand }  each  being  contrary,  as  you  m^y 
see  by  the  letters  of  the  above  table,  A  and  B  ;  and 
must  learn  each  part  separate.]. 

*^  Of  pegs,  he  must  have  a  great  number  of  every 
sort,  to  set  his  tune  with,  which  he  may  mark  as  fol- 
lows : 

For  a  Semibreve^  4  top- notches. 
Mimm^  2  top-notches. 
Crotchety  I  top-notch. 
QiMtw*,  I  corner  cut  off. 


For  a  Semiquaver^  2  corners  cut  off. 

Demisemiquaver^  ail  4  comers  cut  off. 

Rests^  a  notch  in  the  comer. 

A  Fiat^  I  notch  on  the  side.' 

SAarpf  2  notches  on  the  side* 

PofW,  3  notches  on  the  side. 

Bar^  a  flat  thin  top. 

Repeat^  a  sharp-pointed  top.  Sec  &c.  &c. 

*'  But  it  is  best  for  every  performer  to  make  and  mark 
his  own  pegs  ^  and  deliver  them  one  by  one  as  they 
are  called  for  by  the  person  that  sets  his  tuneJ*^ 

Thus  far  our  author.  We  have  already  complained 
that  Tansure's  Musical  Notation  is  imperfect  3^  and 
perhaps  every  table  or  instrument  of  the  same  kind  may 
be  liable  to  the  same  censnr^,  as  not  being  comprehen- 
sive of  all  the  characters  in  the  written  language  of  mo- 
sic,  eo  that  the  blind  reader  may  find  no  deficiency  in 
acquiring  any  lesson  :  yet  as  the  cushion  of  Mr  Cheese 
appears  to  have  more  powers  than  any  other  instru- 
ment for  the  same  porpese^that  has  hitherto  occurred 
to  our  observation,  though  attended  with  many  formi- 
dable objections,  we  here  insert  it.  It  may  possibly, 
however,  be  best  for  every  blind  adept  in  the  musical 
art,  after  being  sufficiently  instructed  in  its  theoretical 
and  practical  principles,  tolnvent  for  himself  a  table, 
by  which  may  be  expressed  all  the  various  phenomena 
of  music,  in  which,  by  varying  the  forms  and  positions 
of  his  pegff,  he  may  habituallv  associate  them  with 
sounds,  durations,  rests,  intervals,  chords,  cadences,  da- 
eapos,  repeats,  and  all  the  various  graces  which  give 
animation  and  expression  to  inusical  sounds :  for  thus, 
being  the  immediate  creatures  of  his  own  imagination, 
they  will  more  easily  become  familiar  to  his  memory, 
and  be  more  strongly  and  readily  associated  with  the 

phenomena 
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BKnd.     plienomena  which  they  are  Intended  to  sigiiifjr,  tlian  if 
^  ■■■  /  be  had  assumed  the  iiiventiens  of  any  other. 
5^  ^  Mr  Cheese*  s  description  of  his  much  inefor  teaching  mu* 

A*  h**  *  *'**^  '®  people  deprived  of  sights  and  to  enable  them  (o  pre- 
PI.  XCIU.  ^^^^  their  compositions,  in  the  act  of  composing,  without 
if*  9t  the  assistance  of  a  copyist,^^^*  That  part  of  the  oiacbine 
which  represents  the  book,  or  paper,  is  a  small  cushion 
stuffed,  on  a  little  frame  ^  along  which,  is  sewed  a  num- 
ber of  packthread  strings  at  equal  dibtancrs  from  each 
other)  these  represent  the  lines  in  a  music  book:  the 
five  which  compose  the  stave,  are  made  of  large  twine  j 
and  those  which  represent  the  leger  or  occasional  lines, 
drawn  through  the  heads  of  the  notes,  where  the  music 
exceeds  the  compass  of  the  established  stave,  are  made 
of  small  twine,  and  are  on  this  machine  of  the  same 
length  as  the  others. 

**  If  the  practitioner  only  wishes  td  write  harpsichord 
music,  the  cushion  may  be  what  lenjgth  he  pleases,  and 
about  five  or  six  inches  wide ;  the  strings  must  be 
sewed  in  the  following  order ;  beginning  with  the  first 
or  lowest,  near  the  edge  of  the  cushion;  four  small 
4>ne8,  which  correspond  with  the  notes  in  the  base  of 
the  instrument  ff,  rr,  cc,  ee :  Next  five  large  ones,  for 
the  stave  which  correspond  with  the  lines  in  the  book, 
•or  notes  in  the  instrument  g,  b,  d,  f,  r ;  one  small  one 
which  represents  the  occasional  line  between  the  base 
-  and  treble^  or  middle  c ;  five  large  ones  for  the  treble 
stave,  which  makes  the  notes  e,.g,  b,  d,  f ;  three  small 
ones,  which  represent  the  leger  lines  when  the  music 
*  goes  in  alt.  These  provide  for  the  note  a  in  alt,  c  in  alt, 

and  e  in  alt}  in  the  space  above  which,  next  the  edge  of 
the  cushion,  the  f  in  alt  is  wrote,  when  it  is  wanting, 
which  completes  the  compass  of  the  instrument. 

'*  Those  who  only  sing  or  play  on  single  instruments, 
such  as  violins,  &c.  should  have  their  cushions  not 
above  half  the  width  of  those  above-meQtioned,  upon 
which  there  should  be  but  one  stave,  and  that  in  the 
following  order: — ^Two  small  lines  at  bottom,  five  large 
ones  iu  the  middle,  and  three  small  ones  at  top.  Nei- 
ther of  the  outside  lines  of  these  small  cushions  should 
be  sewed  close  to  the  edge,  as  there  are  notes  supposed 
above  and  below.  At  either  end  of  these  small  cushions^ 
there  should  be  a  small  wire  staple,  in  order  chat  aQy 
cumber  of  them  may  be  combined  together  at  pleasure, 
'  by  running  a  rod  through  the  staples  :  this  will  enable 
the  practitioner  to  write  what  musicians  call  ScORE,  in 
any  number  of  parts  he  pleases ;  and  by  this  means  a 
thorough  knowledge  of  the  great  works  of  Handel,  and 
all  other  classical  authors,  may  be  acquired  as  well  with- 
out sight  as  with  it. 

'*  The  characters  used  to  write  on  this  machine  are 
pins ',  some  with  two,  three,  or  more  heads ;  others 
bent  in  different  forms-rsome,  the  heads  taken  off  and 
the  top  beat  flat ;  some  of  these  are  split  \  others  the 
bead  taken  off,  and  placed  near  the  middle.  The  ba^s 
are  pieces  of  wire  crooked  at  each  end  ;  a  double  bar  . 
is  made  by  placing  two  single  ones  close,  together  y  a 
double  sharp  and  double  flat  in  the  same  manner. 

**  The  characters  are  kept  in  a  box  in  the  same 
style  as  the  printer  keeps  his  types ;  each  different 
compartment  of  which  must  be  marked  with  a  charac- 
ter in  writing  signifying  what,  each,  'contained  in  the 
several  compartments,  is  intended  to  represent*  That 
the  roaster  may  be  acquainted  with  them,  the  student 
BDUft  be  tauj^ht  to  distio^ish  each^  of  th^  chapictecp 


contained  in  the  box  by  the  feel,  as  well  at  the  names      BHod; 
of  each  line  and  space  upon  the  cushion,     \yhen  he  can  ^  '■    y 
do    this  readily,  some  music  should  be  read  to  him, 
which  it  will  be  well  fur  him  to  copy  on  the  cushion  : 
and  when  that  is  filled,  let  it  be  laid  on  the  desk  of  the 
harpsichord  b«tfore  him  \  and  then  by  feeling  over  a  pas- 
sage or  sentence  at  a  time,  and  afterwards  playing  it, 
his  playings  always  commencing  with  the  beginning  of 
the  piece,  or  at  some  particular    part  of  it,  this  will- 
soon  enable  him  to  recoilrct  the  whole,  when  the  hands- 
are  taken  off  the  cushion,  to  play  what  has  been  last 
felt.     One  of  these  characters,  called  a  direct,  must  be 
placed  againit  the  note  to  be  next  felt  :  This  will  en« 
able  the  student  to  go  on  again,  after  playing,  with- 
out any  difficulty.     The  person  who  reads  the  music,, 
must  be  instructed  not  to  call  the  lines  or  spaces  by  the 
letters  which  distinguish  them,  lest  confusion  may  en- 
sue, every  eighth  being  the  same  ;  but  must  read  in  the 
following  manner :  first  the  name  of  the  character  must 
be  mentioned,  whether   minim,   crotchet,   or   quaver, 
&c.  then  the  line  or  space  ^  as  for  example,  minim, 
on  the  first  line,  crotchet  on  the  first  space,  quaver  on* 
the  second,  &c.  &c.      When  the  music  exceeds  the 
compass  of  the  stave,  it  must  be  particularly  mention- 
ed whether  above  or  below,  first  calling  the  character, 
then  the  leger  line  or  space. 

'*  The  technical  term  at  the  beginning  of  each  piece,. 
IS  better  remembered  than  wrote  down  on  the  machine : 
The  accidental  terms,  which  are  best  marked  by  pla- 
cing some  character,  not  much  used,  either  above. or 
below  the  note  on  which  it  happens,  the  ingenious  mind. 
will  find  out  a  method  of  doing  for  itself. 

'*  This  machine  will  not  only  teach  music  ;  but  call- 
ing the  characters  letters,  any  one  will  be  enabled  to* 
spell,  read,  or  write  down  bis  sentiments  on  any  sub- 
ject, and  even  convey  them  to  his  friend  without  the  ■ 
assistance  of  a  secretary.  Arithmetic  may  be  also  taught 
upon  this  machine  ^  as  by  calling  the  dot  t,  and  the  pause 
}0,  a  complete  set  of  ngures  will  be  formed. 

^*  Explanation  of  the  figures.  A,  B,  C,  D,  the  form 
of  the  cushion,  which  in  its  full  size  is  about  three  feet 
long,  and  five  inches  and  three  quarters  wide,  havibg 
thereon  a  representation  of  musital  not^s,  shown  by 
different  pins  stuck  on  it*  The  lines  a,  b,  c,  d,  e,. 
are  of  large  packthread ;  and  the  lines  f,  g,  h,  are  of< 
small  twine. 

"  Pins,  N^  I.  Asemihrevf.  2.  Asemibreve  rest.  3.  A. 
minim.     4.  A  minim  rest.     5.  Dots*     6.  A  crotchet*. 
7#  A  crotchet  rest*     8.  A  quaver*     9.  A  quaver  rest*. 
10.  A  sharp.     11.  A  semiquaver,     x  2.  A  semiquaver 
rest.  13.  A  demiquaver*  14IA  demiquaver  rest.  15  .A 
flat.     16.  A  demisemiquaver.     17.  A  demisemiquaver 
rest.     18.  A  semidemiquaver*     19.  A  semidemiquaver 
rest*    20.  A  natural.    2i.  Bars*    22.    A  direct.    23.  A 
tye.     24*    Bass.     25.  Tenor  cliff.     26.  Treble  cliff*. 
27.  A  repeat*     28.  Pause.     29.  This  character  phcedt 
on  any  line  or  space  signifies  as  many  notes  on  that 
line  or  space  as  there  are  doubles  on  the  pins  ;  if  turn- 
ed upwards,  it  implies  the  same  number  ascending ;  if 
downward,  that  number  descending.     30*  A  beat  or 
inverted  shake.     31.  A  shake  ^  and  when  there  is  a^ 
dot  placed  over  i^  signifies  a  turned  shake*      Two* 
dots  placed  over  each  other,  aboTe  the  notes/  withouc 
this  character,  signify  a  turn  only.     32.  This  character 
19  U9ed  oKor  the  note  to  aigeify  jorte;,  and  if  a  dot  i» 
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'3liii4.    fi^tfeed  above  it,  Jbriimmo ;  if  the  dot  is  pieced  above 
''  '  »   --^  the  note  and  below  the  cbafaister,  it  implies  crescendo  ; 
if  the  eharacter  is  piaeed'Mow  the  note,  it  implies  pi- 
qno  ;  and  if  a  dot  is  placed  under  it,  pianissimo  ;  but  if 
the  dot  is  above  the  character,  and  below  the  note,  it 
signifies  diminuendo.  In  concertos,  the  inventor  uses  the 
«ame  character  placed  above  the  note  in  the  same  man- 
'  ner,  with  two  dots  over  it,  to  signify  ioote;  and  below 
*  the  notes,  with  two  dots  under  it,  to  signify  soio :  in  vo- 
cal music,  the  same  character  above  the  notes,  with 
three  dots  over  it,  signifies  symphony  ;  and  below  the 
.  notes,  With  three  dots  under  it,  signifies  song**^ 

It  is  certain,  that  when  playing  concertos,  or,  if  yea 
please,  when  performing  in  score^  the  blind  most  depend 
upon  memory,  and  upon  memory  alone :  but  happily 
their  retentive  powers  ar^  remarkably  strong;  and  there 
are  few  pieces  in  music  which  will  be  found  either  too 
intricate  to  be  acquired,  or  too  long  to  be  remembered, 
by  a  person  deprived  of  sight.  Mr  Stanley,  the  gentle- 
man formerly  mentioned  by  Tansure,  performs  what  is 
still  more  astonishing.  If  our  information,  which  we 
csnnot  doubt,  be  true,  he  accompanies  any  lesson  with  a 
'thorough  bass,  though  he  never  has  heard  it  before. 
"We  have  never  yet  heard  of  any  person,  though  blessed 
nwith  the  full  use  of  sight|  and  with  all  the  advantages 
accruing  from  it,  who  could  thus  anticipate  harmony 
before  the  chords  were  sounded,  and  accompany  it  in  a 
manner  suitable  to  its  nature. 

When  he  becomes  a  more  profound  theorist,  if  he  has 
adopted  the  notion  that  mnsic  and  geometry  are  conge- 
nial and  inseparable  (which,  however,  in  our  judge- 
ment is  frivolous),  he  may  peruse  Malcolm^s  Essay  on 
Music,  and  Treydell's  Theory  and  Practice  of  Music. 
But  if  he  chooses  to  hear  the  same  principles  delivered 
without  that  unnecessary  parade  and  ostentation  of  pro- 
fundity, let  him  be  instructed  by  D^Alembert  (see  the 
article  Music  in  this  Dictionary)  j  by  Rameau,  in  his 
Principles  of  Composition  ;  and  by  Rou8seau*s  Musical 
Dictioliary  (the  substance  of  which  is  engrossed  in  the 
present  Work,  either  under  the  respective  detached  ar- 
ticles, or  in  the  notes  added  to  the  article  Music).  It 
is  true,  that  the  forms  and  proportions  of  instruments, 
the  thickness,  length,  and  tension  of  musical  strings, 
may  be  mathematically  adjusted  ;  their  relations  one  to 
another  may  be  determined  by  the  coincidence  of  their 
^bratiens,  or  by  the  number  and  velocity  of  these  vi- 
brations «when  dissonant;  but  experience  and  a  good 
ear,  are  amply  sufficient  for  these  purposes.  Yet,  if  the 
Necessity  of  geometry  in  music  should  still  remain  an  in- 
'^elible  article  in  his  creed,  he  may  peruse  Dr  Smithes 
Philosophical  Principles  of  Harmony.  There  has  also 
lately  been  published  an  explication  of  Tartini*s  theory, 
entitled.  The  Principles  and  Power  of  Harmony  j  which, 
after  he  has  made  considerable  progress,  may  be  read  to 
him  with  sensible  improvement. 

57 
Aponropbe  ThcIs  We  have  endeavoured  to  form  an  estimate  of 
to  the  pob-  ^^  .inconveniencies  suffered,  and  the  advantages  posses- 
sed, by  the  blind  )  we  have  attempted  to  show,  of  what 
kind  of  coltore  their  remaining  faculties  are  susceptible, 
and  what  appeared  to  us  the  easiest  and  propcrest  means 
of  their  improvement.  We  have  illustrated  not  only 
il^  possibility,  but  its  certainty^  'by  incontestable  facts, 
whm-demonstrate,  even  id  the  eyes  of  scepticism  and 
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incrednlitj,  to  what  degrees  of  eminence,  both  ta  the  Blfaid. 
anechanical  and  liberal  arts,  the  blind  may  be  carried. 
It  now  remains  to  demand  a  categorical  answer  from 
society.  Whether  it  is  more  humane  and  eligible,  that 
such  unhappy  persons  should  be  suffered  to  languish  out 
their  lives  in  torpid  and  miserable  obscurity,  wretched 
in  tbenfselves,  and  burdensome  to  others}  or  tocnitivate 
and  improve  their  powers  in  such  a  manner,  as  that 
they  may  be  qualified  for  internal  enjoyment  and  pu- 
blic utility  ?  Surely  there  is  not  a  human  being,  who 
does  not  disgrace  the  works  of  God,  that  can  be  at 
any  loss  in  answering  this  question.  Have  we  not  then 
a  right  to  call  the  world  to  an  account  ?  have  we  not 
a  right  to  demand,  why  rational  beings,  susceptible  of 
felicity  in  themselves,  and  capable  of  transfusing  hap- 
piness through  the  societies  with  whom  they  are  ceo« 
nected,  should  be  abandoned  to  estate  of  insignificance 
and  misery  i  Is  it  possible  that  men  who  are  every  mo- 
ment subjected  to  the  same  contingencies  with  whldl 
they  behold  their  fellow-cresitures  afllicted,  should  not 
with  all  their  souls  endeavour  to  alleviate  the  ousfop- 
tunes  of  their  suffering  brethren  ?  Is  the  native  and  ht* 
reditary  portion  of  human  woe  so  light  and  supportable 
in  itself,  that  We  should  neglect  and  despise  these  to 
whom  it  is  embittered  by  accidental  circamstances  of 
horror  and  distress  ?  Yon  who  are  parents,  who  feel 
the  strong  and  powerful  pleadinffS  of  nature,  do  not, 
by  a  brutal  negligence  and  insensibility,  render  the  eXf 
istence  which  you  have  given  a  curse  to  its  possessore* 
Do  not  give  them  reason  to  npbraid  your  metnory^ 
and  to  answer  those  who  ask  what  patrimony  you  have 
leti  them,  that  their  sole  inheritance  was  ignorance,  in- 
capacity, and  indigence.  You  men  of  wealth  and  emi- 
nence, you  whom  Providence  has  rendered  conspicuous 
on  the  theatre  of  nature,  to  whom  it  has  given  the  no- 
blest opportunities  of  participating  the  divine  beatitude 
by  the  exercise  of  universal  benevolence  and  genuine 
patriotism ',  yours  is  the  glorious  province  of  bringing 
neglected  merit  from  obscurity,  of  healing  the  vrounds 
inflicted  by  adverse  fortune,  and  of  cultivating  those 
talents  which  may  be  exerted  foryour  own  advantage 
and  the  honour  of  your  species.  Thus  you  shall  rise  in 
the  heraldry  of  heaven,  and  your  names  diffuse  a  lustre 
through  the  extent  of  spaoe  and  the  archives  of  eternity. 
Otherwise  the  temporary  glare  and  parade  of  your  situ- 
ation can  produce  nothing  else  but  a  despicable  mimicry 
of  real  and  intrinsic  greatness,  and  are  no  more  than  a 
splendid  mask  to  cover  what  in  itself  is  infamous  or  de- 
testable. 

By  way  of  appendix  to  the  preceding  article,  we  shall 
add  one  or  two  very  singular  histories,  with  which  it  is 
hoped  our  readers  will  not  be  displeased. 

An  account  of  some  remarkable  particulars  iAat  Aap^ 
pened  to  a  lady  after  having  had  the  confluent  kind  of 
smallpox,^  ^  lb  the  course  of  this  disease,  during 
which  the  lady  was  attended  by  the  late  Sir  Hans 
Sloane,  several  threatening  symptoms  appeared,  which 
however  were  at  length  overcome  $  and  the  patient 
being  thought  out  of  danger,  took  several  doees  of 
such  purgative  medicines  as  are  usually  administered 
in  the  decline  of  the  disease,  without'  any  bad  conse- 
quence. 

**  But  in  the  evening  of  the  day  on  which  she  had 
taken  the  last  dose  that  wm  iotended  to  he  given  her 
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5^1^  oa  tbat  occasioDi  she  wm  fuddenlr  seized  with  pains 
and  coaynlsions  in  the  tiewels;  the  pain  and  other 
symptoms  became  gradnaOy  less  Solent  as  the  force 
of  the  medicine  abated,  and  bj  snch  remedies  as  were 
thought  best  adapted  to  the  case,  they  seemed  at  length 
to  be  entirely  subdded* 

^  They  were,  howe wr,  sabdaed  only  in  appearance ; 
for  at  eleven  o*clock  of  the  forenoon  of  the  next  day 
they  returned  with  great  yiolence,  and  contioned  some 
homn }  when  they  went  off|  they  left  the  mi^cles  of  the 
lower  jaw  so  much  relazed|  that  it  fell  down,  and  the 
dun  was  supported  on  the  breast.  The  strength  of  the 
patient  was  so  much  exhausted  during  this  paroxysm, 
that  she  lay  near  two  boors  with  no  other  signs  of  life 
than  a  very  feeble  respiration,  which  was  often  so  dif* 
fieolt  to  be  discerned  that  those  aboat  her  concluded 
she  was  dead. 

'*  From  this  time  the  fits  returned  periodically  every 
day,  at  about  the  same  hour*  At  first  they  seemed  to 
aimct  her  nearly  in  the  same  degree  ;  but  at  length  all 
the  symptoms  were  aggravated,  the  convulsions  became 
mors  general,  and  her  arms  were  sometimes  convulsed 
alternately  y  it  also  frequently  happened,  that  the  arm 
which  was  last  convulsed  remained  extended  and  inflexi- 
ble some  hours  after  the  struggles  were  over.  Her  neck 
was  often  twisted  with  such  violence,  that  the  face  look- 
ed directly  backwards,  and  the  back  part  of  the  head 
was  over  the  breast ;  the  muscles  of  the  countenance 
were  also  so  contracted  and  writhed  bv  the  spasms,  that 
the  features  were  totally  changed,  and  it  was  impossible 
to  find  any  resemblance  of  her  natural  aspect  by  which 
she  could  belinown.  Her  feet  were  not  less  distorted 
than  her  head  }  §ot  they  were  twisted  almost  to  dislo- 
cation at  the  instep,  so  that  she  could  not  walk  but 
npon  her  ancles. 

**  To  remove  or  mitigate  these  deplorable  symp- 
toms, many  remedies  were  tried }  and,  among  others, 
the  cold  bath  :  but  either  by  the  natural  efiect  of  the 
hath,  or  by  some  mismanagement  in  the  bathing,  the 
unhappy  patient  first  became  blind,  and  soon  after- 
wards aeaf  and  dumb.  It  is  not  easy  to  conceive  what 
could  increase  the  misery  of  deafness,  dumbness,  blind- 
ness, and  frequent  paroxysms  of  excruciating  pain  )  yet 
a  very  considerable  aggravation  was  added  ^  for  the  loss 
of  her  sight,  her  hearing,  and  her  speech,  was  followed 
by  such  a  stricture  of  the  muscles  of  .her  throat,  that 
she  could  not  swallow  any  kind  of  aliment  either  solid 
or  liquid.  It  might  reasonably  be  supposed  that  this 
circumstance,  though  it  added  to  the  degree  of  her 
misery,  would  have  shortened  its  duration  }  yet  in  this 
condition  she  continued  near  three  quarters  of  a  year  i 
and  during  that  time  was  supported  in  a  very  uncom- 
mon manner,  by  chewing  her  food  only  $  which  having 
turned  often,  and  kept  long  in  her  mouth,  she  was  ob- 
liged at  last  to  spit  out.  Liquors  were  likewise  gar- 
gled about  in  her  mouth  for  some  time  ^  and  then  re- 
turned in  the  same  manner,  no  part  of  them  having 
passed  the  throat  by  an  act  of  deglutition:  so  that 
whatever  was  conveyed  into  the  stomach,  either  of  the 
juices  of  the  solid  food,  or  of  liquids,  was  either  gra- 
dually imbibed  by  the  sponginess  of  the  parts  which 
they  moistened,  or  trickled  down  in  a  very  small  quan- 
tity along  the  sides  of  the  vessels. 

**  But  there  were  other  peculiarities  in  the  case  of 
this  lady,  yet  more  extraordinary.     During  the  priva- 
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tion  of  her  s^hi  and  hearings  her  Umeh  and  her  smeU 
became  so  exquisite,  that  she  could  distinguish  the  dif« 
ferent  colours  of  silk  and  flowers,  and  was  sensible  when 
any  stranger  was  in  the  room  with  her. 

**  After  she  became  blind,  and  deaf,  and  dumb,  it 
was  not  easy  to  contrive  any  method  by  which  a  que- 
stion could  be  asked  her,  and  an  answer  received.  This, 
however,  was  at  last  effected,  by  talking  with  the  fin- 
gers, at  which  she  was  uncommonly  ready.  But  tho^e 
who  conversed  with  her  in  this  manner,  were  obliged 
to  express  themselves  by  touching  her  hand  and  fingers 
instead  of  their  own. 

'*  A  lady  .who  was  nearly  related  to  her,  having  an 
apron  on,  that  was  embroidered  with  silk  of  different 
colours,  asked  her,  in  the  manner  which  has  been  de- 
scribed, if  she  could  tell  what  colour  it  was  ?  and  after 
applying  her  fingers  attentively  to  the  figures  of  the 
embroidery,  she  replied,  that  it  was  red,  and  bine,  and 
green  ^  which  was  true.  The  same  lady  having  a  pink 
coloured  ribbon  on  her  head,  and  being  willing  still  fur« 
ther  to  satisfy  her  curiosity  and  her  doubts,  asked  what 
colour  that  was  !  her  cousin,  after  feeling  some  time, 
answered,  that  it  was  pink  colour :  this  answer  was  yet 
more  astonishing,  because  it  showed  not  only  a  power 
of  distinguishing  different  colours,  but  different  kinds 
of  the  same  colour :  the  ribbon  was  not  only  discover* 
ed  to  be  red,  but  the  red  was  discovered  to  be  of  the 
pale  kind  called  a  pink. 

'*  This  unhappy  lady,  conscious  of  her  owq  i  uncora* 
mon  infirmities,  was  extremely  unwilling  to  be  seen  by 
strangers,  and  therefore  genernlly  retired  to  ber  cham- 
ber, where  none  but  those  of  the  family  were  likely  to 
come.  The  same  relation,  who  had  by  the  experiment 
of  the  apron  and  ribbon  discovered  the  exquisite  sensi- 
bility of  her  touchy  was  soon  after  convinced  by  an  ac- 
cident, that  her  power  of  smelling  was  acute  and  refined 
in  the  same  astonishing  degree. 

**  Being  one  day  visiting  the  family,  she  went  up  to 
her  cou8in*s  chamber,  and  after  making  herself  known, 
she  intreated  her  to  go  down,  and  sit  with  her  among 
the  rest  of  the  family,  assuring  her  that  there  was  no 
other  person  present :  to  this  she  at  length  consented, 
and  went  down  to  the  parlour  door  j  but  the  moment 
the  door  was  opened,  she  turned  back,  and  retired  to 
ber  own  chamber  much  displeased }  alleging,  that  there 
were  strangers  in  the  room,  and  that  an  attempt  had 
been  made  to  deceive  her :  it  happened  indeed  that  there . 
were  strangers  hi  the  room  ^  but  they  had  come  in  while 
the  lady  was  above  stairs,  so  that  she  did  not  know 
they  were  there.  When  she  had  satisfied  her  cousin  of 
this  particular,  she  was  pacified  }  and  being  afterwards 
asked  how  she  knew  there  were  strangers  in  the  room, 
she  answered,  by.  the  smell. 

**  But  though  she  could  by  this  sense  distinguish  in 
general  between  persons  with  whom  she  was  well  ac- 
quainted and  strangers,  yet  she  could  not  so  easily  di* 
stinguish  one  of  her  acquaintance  from  another  without 
other  assistance.  She  generally  distinguished  her  friends 
by  feeling  their  hands  j  and  when  they  came  in,  they 
used  to  present  their  hands  to  her,  as  a  mean  of  making 
themselves  known  ^  the  make  and  warmth  of  the  band 
produced,  in  eeneral,  the  diflerences  that  she  distin- 
guished ;  but  she  sometimes  used  to  span  the  wrist,  and 
measure  the  fingers.  A  lady,  with  whom  she  was  very 
well  acquainted,  coming  in  one  very  hot  day,   after 

5  A  Laving 


Bliid. 


B    L    I 


Blind.  baviDg  walked  a  mile,  presented  her  hand  as  usual  >  sbe 
felt  it  longer  iban  ordinajry,  and  seemed  to  doubt  whom 
it  was  ^  but  after  spanning  the  wrjst,  and  nieM»i»ring  t)M^ 
fingers,  sbe  said,  *  It' is  Mrs  M.  but  sbe  is  warmeir  to* 
day  than  ever  I  felt  her  befox-e.' 

'*  To  amuse  herself  in  the  mournful  and  perpftiiai- 
solltade  and  darkness  to  which  her  disorder  bad  rf  du€f«d 
her,  she  used  to  work  much  at  her  needle  ^  and  it  is  re* 
markable,  that  her  needle*work  wa#  uacommonly  iiieat 
and  exact :  among  many  other  pieces  of  her  work  tjiai 
are  preserved  in  the  family,  is  a  piiii-cusbion,  which  oan 
scarcely  be  equalled.  She  used  lilso  soiuetimes  to  write : 
and  her  writing  was  yet  more  extraordinary  than  her 
needle- work :  it  was  executed  with  the  same  regularity 
and  exactuess }  the  character  was  very  pretty,  the  lines 
were  a^l  even,  and  the  letters  placed  at  equal  distances 
from  each  other :  but  the  most  astonishing  particular  of 
all,  with  respect  to  her  writing,  is,  that  she  could  by 
some  means  discover  when  a  letter  had  by  iH>me  mistake 
been  omitted,  and  would  place  it  over  that  part  of  the 
word  where  it  should  have  been  inserted  with  a  earet 
under  it.  It  was  her  custom  to  sit  up  in  bed  at  any . 
hour  of  the  night,  either  to  write  or  to  worky  when  ber 
pain  or  any  other  cause  kept  her  awake. 

**  These  circumstances  were  so  very  extraordinary, 
that  it  was  long  doubted  whether  she  had  not  some  faint 
remains  both  of  hearing  and  sight,  and  maqy  experi- 
ments were  made  to  ascertain  the  matter ;  some  of  these 
experiments  she  accidentally  discovered,  and  the  disco- 
very always  threw  her  into  violent  convulsions.  The 
thought  of  being  suspected  of  insincerity,  or  supposed 
capable  of  acting  so  .wicked  a  part  as  to  feign  infirmi- 
ties that  were  not  inflicted,  was  an  addition  to  her  misery 
which  she  could  not  bear,  and  which  never  failed  to  pro- 
duce an  agony  of  mind  not  less  visible  than  that  of  her 
body.  A  clergyman  who  found  her  one  evc^ning  at  work 
by  'a  table  with  a  candle  upon  it,  put  bis  hat  between 
her  eyes  and  the  candle,  in  such  a  manner  that  it  was 
impossible  she  could  receive  any  benefit  from  the  light 
of  it  if  she  had  not  been  blind.  She  continued  still  at 
her  work,  with  great  tranquillity  ^  till,  putting  up  ber 
hand  suddenly  to  rub  ber  forehead|Sbe  struck  it  against 
th6  hat,  and  discovered  what  was  doing  *,  upon  which . 
she  was  thrown  into  violent  convulsions,  and  was  not 
without  great  difficulty  recovered.  The  family  were 
by  tliese  experiments,  and  several  accidental  circum- 
stances, fully  convinced  that  she  was  totally  deaf  and 
blind  'f  particularly  by  sitting  unconcerned  at  her  work, 
during  a  dreadful  storm  of  thunder  and  lightning,  though 
she  was  then  facing  the  window,  and  always  used  to  be 
much  terrified  in  such  circunwtances.  But  Sir  Hans 
Sloane,  her  physician,  being  still  doubtful  of  the  truth 
of  facts  which  wefe  scarce  less  than  miraculous,  he  was 
permitted  to  satisfy  himself  by  such  experiments  and  ob- 
servations as  he  thought  proper  ^  the  issue  of  which  was, 
that  he  pronounced  her  to  be  absolutely  deaf  and  blind. 

"  Sbe  was  at  length  sent  to  fiath,  where  she  was  in 
some  measure  relieved  y  her  convulsions  being  less  fre- 
quent, and  her  pains  less  acute  ;  but  she  never  recovered 
her  speech,  her  sight,  or  her  hearing,  in  the  least  degree. 

"  Many  of  the  Tetters  dated  at  fiatby-in  some  of  wbiek 
there  are  instances  of  interlineations  with  a  caret,  the 
writer  of  this  narrative  hath  seen,  and  they  are  now  in 
the  custody  of  the  widow  of  one  of  heis  brothers,  who^ 
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witli  many  other  persons,  can  t0ppert  the  taeU  here  re-     Bliad. 
lnUd,  however  woiiderfol,  with  soeb  evidence  as  it  vpoiild  ^      y  — 
not  only  be-injustiee,  but  folly,  to  dt«beltev«»** 

Ah  4iccot4tH  «/'e  Fr^nth  ladif^  bHndff^mm  her  if^uac^^ 
^ho  com  readf  ^vrite^  tmd  flay  at  carde^  &g.]-p— **  A 
young  gentlewoman  of  a  good  fiuiuly  ia  France,  now. 
in  her  i8tb  yeart,  lost  her  sigbt  when  only  two  years  f  Ammal 
old*  her  mother  having  been  advised  to  lay  seme  pigeons -^^f^^ 
blood  on  her  eyes,  to  preserve  them  in  tJie  small^pox  \^^^  '7^^ 
whereas,  so  far  from  answering  the  end,  it  ate  inta 
them.    Nature,  however,  may  be  said  to  have  oompen* 
sated  for  tlie  -unhappy  mislake,  by  beauty  of  person^ 
sweetness  of  temper,  vivaeity  of  geains,  quicknesa  of 
conception,  and  many  taJentt  wbiok  certainly  much  al- 
leviate ber  misfortune. 

**  She  plays  at  cards  with  the  saase  rendinesa  as  others 
of  the  party.  '  She  first  prepares  the  packs  allotted  to 
her,  by  pricking  them  in  several  parts )  yet  so  imper- 
ceptibly, that  the  closest  inspection  can  scarcely  dtscero 
her  index e8«  She  sorts  the  suits,  and  arranges  the 
cards  in  thmx  proper  sequence,  with  the  same  precision^ 
and  nearly  the  same  facility,  as  they  who  have  tbeir 
sight.  All  she  requires  of  those  who  play  witl>  ber,  is 
to  name  every  oard  as  it-b  played^  and  these  she  ic- 
taina  so  exactly,  that  she  frequently  performs  some  no- 
table strokes*  such  as  show  a  great  oorabtnation  and 
strong  memory. 

'*  The  most  wonderful  circumstance  is,  that  she  should 
have  learned  to  read  and  write ;  bnt  even  this  is  readily 
believed  on  knowing  her  method.  In  writing  to  her^ 
no  ink  is  used,  but  the  letters  are  pritked  down  on  the 
paper  }  and  by  the  delicacy  ef  her  touch,  feeling  each  let> 
ter  she  follows  them  successively,  and  reada  every  word 
with  her  finger  ends.  She  herself  in  writing  makes  nae 
of  a  pencil,  as  she  could  not  know  when  her  pen  was 
dry  \  hex  guide  on  bet  paper  is  a  small  tbin  ruler  and  of 
the  breadth  of  \\tt  writiog.  On-  finishing  a  letter^  sIm 
wets  it,  so  as  to  fin  the  traces  of  her  pencil^  tbat  tbey 
be  not  obscured  or  effaced  j  then  proceeds  to  fold  and 
seal  it,  mm!  write  the  direction  )  all  by  her  own  address^ 
and  without  the  assistance  of  any  other  person.  Her 
writing  is  very  straight,  well  cut,  and  the  spelling  no 
less  correct.  To  reach  this  singnlar  mechanism,  the  ii^ 
defatigaUe  cares  of  her  aflfectionate  mother  were  long 
employed,  who  acoustoaed  her  daughter  to  feel  letters 
cut  in  cards  or  pasteboard,  brongbt  her  to  distingnish 
an  A  from  a  B,  and  t bos  the  whole  alphabet,  and  after- 
words to  spell  words  J  then,  by  the  remembrance  of 
the  shape  of  the  letters,  to  delineate  them  on  paper  ; 
and,  lastly*  to  arrange  tliem  so  as  to  form  words  and 
sentences. 

**  Slie  has  learned  to  play  on  the  guitar,  and  has 
even  contrived  a  way  of  pricking  down  the  tones  as  an 
assistance  to  her  memory.  So  delicate  are  her  orgnaa, 
that  in  singing  a  tons,  though  new  to  her,  she  is  able  to 
name  the  notes, 

**  In  figured  dances  she  acquits  herself  extremely 
well,  and  in  a  minuet  with  inimitaMe  ease  and  grace- 
fulness. As  fur  the  works  of  her  sex,  she  has  a  mas* 
terly  hand  (  she  sewa  and  hems  perfectly  vrell  \  and  in 
all  her  works  she  threads  the  needles  for  borself,  how- 
ever small. 

•«  By  the  watch  her  tench  neter  fails  telling  ber  ex- 
actly the  hour  and  minute,*' 
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-i«  .  From  thi!!  account,  however,  it  woqM  apfpear,  that 

•>  exempt  reading  and  writing,  the  French  lady  has  no- 
BHndncts.  thing  to  boaitt  of  in  which  she  in  not  excelled  by  Mr 
Hlanlej  already  mentioned,  if  we  may  credit  all  that 
is  reported  of  him.  The  works  peculiar  to  her  sex 
are  gained  mechanically  ^  but  the  disiingtfiskt'ng  cohtfrs^ 
telling  the  precise  time  by  a  watch,  naming  itie  notes 
tn  nnisic,  and  many  other  things  depending  npon  the 
ear  and  touch,  are  said  to  be  so  familiar  to  him,  that 
his  friends  cease  to  think  them  extraordinary.  At* 
lainments  still  more  wonderful  are  ascribed  to  him  \  as, 
the  naming  the  number  of  persons  in  a  room  on  en- 
tering it  ;  the  directing  his  voice  to  each  person  in 
particular,  even  to  strangers  when  they  have  once 
•poken  \  the  missing  any  person  absent,  and  telling  who 
that  person  is;  and,  lastly,  hb  being  able  to  form 
just  conceptions  of  youth,  beauty,  symmetry,  and 
shape. 

PorC'BLiNDj  or  Pvr^blmd.  A  person  who  is  very 
shortsighted  is  said  to  be  pvr-bltnd* 

Mooh-Blixd,  denotea  horses  that  lose  .their  sight  at 
certain  times  of  the  moon.     See  Farriery  Index. 

Blinu  Harry,     See  Hbnry  the  Minstrel. 

BLiND-fForm.     See  Anguis,  Ophiologt  Index. 

BLINDE,  among  mineralists,  a  species  of  lead-mar^ 
caaite,  by  oar  miners  called  mock-ore,  mock-lead,  and 
wild  lead,  &c  The  German  mineralists  call  it  blende^ 
whence  our  denomination  blinde.  It  answers  to  what 
in  Agricola  is  called  Galena  inanis. 

It  usrnally  Hes  immediately  over  the  veins  of  lead-ore, 
in  the  mines  which  prodoce  it,  fbr  it  is  not  found  in 
all.  When  the  miners  see  this,  they  know  the  vein  of 
•re  is  very  near. 

BLINDS,  or  Blindes,  in  the  art  of  war,  a  sort 
of  delence  commonly  made  of  ozie rs,  or  branches  in- 
terwoven, and  laid  across  between  two  rows  of  stakes, 
about  the  height  of  a  man,  and  four  or  five  feet  asun- 
der, used  particularly  at  the  heads  of  trenches,  when 
they  are  extended  in  front  towards  the  glacis  ;  serving 
to  shelter  the  workmen,  and  prevent  their  being  over- 
looked by  the  enemy.    . 

BLINDING,  a  species  of  corporeal  punishment  an- 
ciently inflicted  on  thieves,  adulterers,  perjurers,  and 
others  J  and  from  which  the  ancient  Christians  were 
not  exempt.  Sometimes  lime  and  vinegar,  or  barely 
aealding  vinegar,  was  poured  into  the  eyes  till  their 
balls  were  consumed  \  sometimes  a  rope  was  twisted 
round  the  head  till  the  eyes  started  out.  In  the  mid- 
dle age,  they  changed  total  blindness  for  a  great  dark- 
ness or  diminution  of  sight ;  which  they  produced  by 
holding  a  red-hot  iron  dish  or  bason  before  the  eyes 
till  their  humours  were  dried  aiid  their  coats  shrivelled 

Up4 

The  inhabitants  of  the  city  Apol Ionia  executed  it  on 
their  watch  whom  they  found  asleep.-— Democritus 
(according  to  Plutarch,  Cicero,  and  A.  Gellius),  pot 
not  his  own  eyes,  that  he  might  be  less  disturbed  in  his 
mental  contemplations,  when  thus  freed  from  the  dis- 
traction of  the  objects  of  sight. 

BLINDNFSS,  a  privation  of  the  sense  of  sight, 
arising  from  a  total  deprivation  of  its  organs,  or  an  in- 
voluntary obstruction  of  their  functions.  Se»  the  ar- 
ticle Blind. 

Ttftal  BuiwvMSS^  is  that  wherein  ail  sight  or  per- 
ception, even  of  liglit,  is'^vaoting,  as  iu  the  caae  of  tboie 


who  are  said  to  be  stone-blind.     A  blind  man,  by  the  BHndnfu 
civil  law,  cannot  make  a  testament  except  under  certain 
modifications }  but  in  every  case  he  is  disabled  from 
being  a  witness  to  a  testament,  on  account  of  bis  blind- 
ness. 

Fariial  BtiSDifBSS^  u  that  wherein  some  faint  glim- 
mering is  left,  as  is  always  the  case  in  people  who  have 
ripe  cataracts,  who  are  never  so  blind  but  they  can  dis- 
cern day  from  night. 

Perpetual  Bunhnsss^  is  that  which  remains  alike 
under  all  the  diversity  of  seasons,  times,  ages,  &c. 

Transient  Blisdnsss^  is  that  which  gives  way  of  it- 
self in  due  time,  as  that  of  whelps,  which  continues  for 
several  days,  sometimes  nine,  rarely  twelve,  after  they 
are  littered.  The  Nogars  Tartars,  according  to  Father 
Du  Ban  the  Jesuit,  who  lived  among  them,  are  born 
blind,  and  open  not  their  eyes  till  several  days. 

Periodical  Blindsess,  is  that  which  comes  and  goes 
by  turns,  according  to  the  season  of  the  moon,  time  of 
day,  and  the  like. 

Diurnal  BuNDNSSSy  is  called  hemeravopia. 

Nocturnal  Bundsbss^  called  also  nyctalopia^  that 
which  ensues  on  the  setting  of  the  sun  in  persons  who 
see  perfectly  in  the  day,  but  become  quitie  blind  as 
soon  as  night  comes  on.  Brigg,  in  Phil.  Trans.  N^  1 59. 
p.  560,  where  an  instance  of  it  is  given.  See  a  singu- 
lar case  of  this  kind  related  by  Dr  Samuel  Pye,  in  the 
Medic.  Observ.  and  Inquir.  vol.  i.  p.  iii. 

The  oaosea  of  blindness  are  either  ordinary,  as  a  de- 
cay of  the  optic  nerve  (an  instance  whereof  we  have  in 
the  Academy  of  Sciences,  where  upon  opening  the  eye 
of  a  person  long  blind,  the  optic  nerve  was  K>und  ex- 
tremely shrunk  and  decayed,  and  having  no  medulla  in 
it) ;  or  some  external  violence,  vicious  conformation, 
growth  of  a  cataract,  gutta  seren'a^  stnall  pox,  or  the 
like.     See  Medicine  Index. 

Extraordinary  causes  of  blindness  are  malignant 
stenches,  poisonous  juices  dropped  into  the  eye,  baneful 
vermin,  long  confinement  in  the  dark,  or  the  like. 
The  docks  which  breed  under  ground,  and  break  out 
into  the  Zirchnitzer  sea  in  Cai-niola  after  all  great 
storms,  are  blind  at  their  first  eruption  \  but  in  some 
time  come,  to  their  sight.  The  author  of  the  Embassy 
of  D.  Garcias  de  Sylva  Figueroa  into  Persia  tells  us, 
that  in  several  parts  of  that  kingdom  are  found  vast 
nombers  of  blind  people  of  all  ages,  sexes,  and  condi- 
tions ;  by  reason  of  a  species  of  little  flies  which  prick 
the  eyes  and  lips,  aud  enter  the  nostrils,  carrying  cer- 
tain blindness  with  them  when  they  light  on  the  eyes. 

Blindness,  in  Farriery^  is  a  disease  incident  to 
horses,  especially  those  of  an  iron  grat  or  dapple-gray 
colour,  when  ridden  too  hard  or  backed  too  young.  It 
may  be  discovered  by  the  walk  or  step,  which  in  a 
blind  horse  is  always  uncertain  and  unequal,  because  he 
dares  not  set  down  his  feet  boldly  when  led  in  one's 
hand^  though  if  the  same  horse  be  mounted  by  an  ex- 
pert horseman,  and  the  horse  of  himself  be  mettled, 
the  fear  of  the  spur  If  ill  make  him  go  more  freely  ;  so 
that  his  blindness  can  hardly  be  perceived.  Another 
mark  whereby  a  horse  may  be  known  to  have  lost  his 
sight  is,  that  upon  bearing  anybody  enter  the  stable, 
he  will  prick  op  his  ears,  and  move  them  backwards 
and  forwards,  as  mistrusting  every  thing  and  being  in 
continual  alarm  by  the  least  noise.  Dr  Lower  first 
showed  the  cause  of  the  ordinary  blindness  in  horses, 
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which  19  «  spongy  excrefcence,  growing  in  one,  some- 
limeR  in  two  or  three  places  of  the  uvea^  which  being 
At  length  overgrown,  covers  the  pupil  when  the.  horse 
18  brought  into  the  light,  though  in  a  dark  stable  it  di- 
lates  again. 

BLINKS,  among  ancient  sportsmen,  denoted  boughs 
broken  down  from  trees,  and  thrown  in  the  way  where 
deer  are  likely  to  pass,  to  hinder  their  running,  or  ra- 
ther to  mark  which  way  a  deer  runs,  in  order  to  guide 
the  banter.  ' 

BLINKING  OF  BEER,  in  Lincolnshire,  signifies 
letting  the  wort  stand  for  some  time  in  the  vat,  till  it 
hath  acquired  some  degree  of  acidity,  in  order  to  dis* 
pose  it  to  fine,  and  be  the  sooner  ready  for  drinking. 

B LISSOM,  among  bnsbandmen,  corruptly  called 
blossom^  is  the  act  of  a  ram  when  coupling  with  an 
ewe. 

BLISTER,  in  Medicine^  a  thin  bladder  containing 
a  watery  humour,  whether  occasioned  by  burns  and  the 
like  accidents,  or  by  vesicatories  applied  to  different 
parts  of  the  body  for  that  purpose. 

BLITE.    See  Blitum,  Botany  Index. 

BLITH,  a  town  of  Nottinghamshire,  in  England, 
seated  in  W.  Long.  o.  55.  N.  Lat.  53.  25. 

BLITUlVf,  Blite,  Strawberry  Spinach*  See  Bo* 
TAKY  Index. 

BLOATING,  a  puffing  op  or  inflation  of  the  ex- 
terior habit  of  the  body,  lodged  chiefly  in  the  adipose 
cells.  It  is  the  same  with  what  physicians  call  an  em^ 
physema, 

BLOCH,  Mark  Eleazer,  a  German  naturalist 
of  Jewish  extraction.     See  SUPPLEMENT. 

BLOCK  is  used  for  a  piece  of  marble  as  it  comes 
out  of  the  quarry,  before  it  has  assaoied  any  form  from 
the  hand  of  a  workman. 

Block,  in  the  mechanic  arts,  a  large  piece  of  solid 
wood  whereon  to  fasten  work  or  to  fiishion  it  \  strength 
and  stability  being  the  requisite  properties.  In  this 
sense,  we  say  a  choppif^  bhck  ;  a  sugar-firmer'* s  block  ; 
a  smithes  blocks  on  which  his  anvil  is  fastened,  &c. 

Block,  among  cutters  in  wood,  is  a  form  made  of 
pear-tree,  box,  or  other  hard  and  close-grained  wood, 
free  from  knots,  on  which  they  cut  their  ngupes  in  re* 
Ijevo  with  knives,  chissels,  &c. 

Block,  in  Falconn/y  denotes  the  perch  jvhereon 
a  bird  of  prey  is  kept.  This  is  to  be  covered  with 
cIotL 

Blocks,  in  sea-Iangnage,  are  pieces  of  wood  be- 
longing to  ships,  in  which  the  shivers  of  pulleys  are 
placed,  and  wherein  the  running-ropes  go.  Of  these 
some  are  single,  some  double^  and  some  have  three, 
four,  or  five  shivers  in  them.  They  are  named  and 
distingubbed  by  the  ropes  they  carry,  and  the  uses  they 
serve  for. 

Block  Machinery;  machinery  lately  introduced  into 
the  naval  dock-yards  of  Britain  for  mauufacturing  blocks. 

See  SUFFLEMENT. 

Mounting' Block^  an  eminence  usually  of  stone,  cot 
in  steps  or  notches,  serving  as  a  help  to  mount  on 
horseback.  These  were  much  in  use  among  the  aii- 
eients,.  who  were  unacquainted  with  stirrups.  The 
Qomaos  erected  them  at  proper  stations  along  all  their 
:  great  roads. 

Block,  Daniel^  portrait  painter,  was  bom  at  Stet* 
l2iL  in  Pomerania  in  i  j8o,  and  gave  early  proofs  ol 
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a  good  genius ;  which  induced  bis  parents  to  plaee  Bleefc 
him  as  a  disciple  with  Jacob  Soberer,  a  master  capable  | 
of  giving  him  the  best  directions,  to  qualify  him  for  ^Bloeamt^ 
proceeding  successfully  in  his  profession.  He  chiefly 
painted  portraits,  in  which  (according  to  Sandrart) 
he  was  very  eminent,  and  had  the  honour  to  paint  the 
portraits  of  Christian  IV.  king  of  Denmark,  and  of 
Gustavus  Adolpbas  kbg  of  Sweden.  The  extraor- 
dinary merit  of  this  master  recommended  him  to  tha 
esteem  of  the  prince  of  Mecklenburg,  who  retained  him 
in  his  service  for  44  years ;  and  by  order  of  that  priooey 
be  painted  the  portraits  of  his  whole  family  at  foil 
length,  as  large  as  life,  and  in  the  antique  habit  j  hf 
which  works  his  reputation  was  established  eflkctually. 
By  the  agreeable  manner  of  his  colouring,  and  the  easy 
attitudes  of  his  figures,  his  paintings  became  so  accept- 
able to  all  persons  of  rank,  that  before  the  decline  of 
life,  he  had  acquired  a  very  large  fortune  ;  but  anfor* 
tunately  he  lost  it  all,  in  the  compass  of  a  few  hours, 
by  the  sudden  irruption  d(  a  plundering  party,  and  witb 
great  difficulty  his  own  life  was  preserved.  He  died  in 
1661. 

BLOCKADE,  in  the  art  of  war,  the  blocking  np 
a  place,  by  posting  troops  at  all  the  avenues  leading  to 
it,  to  keep  supplies  of  men  and  provisions  from'  getting 
into  it  J  and  by  these  means  to  starve  it  out.  See 
Blockade,  Supplememt. 

To  raise  a  Blockade^  is  to  force  the  troope  thai 
keep  the  place  blocked  up  from  their  posts. 

BLOCKLAND,  Anthont  de  Montfort,  histOH 
ry  and  portrait  painter,  was  bom  of  a.  noble  family  at 
Montfort  in  1532.  He  learned  the  art  of  painting  in 
the  school  of  Francis  Floris,  whose  manner  he  alwaya 
followed  \  and  became  an  artist  of  great  distinction,  by 
endeavouring  principally  to  imitate  the  taste  of  the  Bo- 
man  school  iiy  design  and  composition.  Ifis  genius  was 
best  adapted  to  grand  compositions,  of  which  be  de- 
signed many  ;  some  at  Delft,  bat  more  at  Utrecbt. 
His  designs  had  grandeur,  the  airs  of  his  heads  were 
noble,  and  the  profiles  of  bis  female  figures  approached 
near  to  the  taste  of  Parmigiano.  Several  of  his  worka 
are  in  so  good  a  taste,  and  particularly  a  Venus,  and 
the  history  of  Joseph  and  his  brethren,  that  they  seem 
to  have  been  painted  by  a  master  educated  in  the  school 
of  Florence.     He  died  in  1 583. 

BLOCZIL,  a  fortress  of  Overyssel  in  the  United 
Provinces,  seated  on  the  river  A,  at  the  place  where 
it  falls  into  the  Zuyd^r  Zee.  It  has  a  port  sufficient  t» 
contain  200  vessels,  and  serres  to  defend  those  shipa- 
that  cross  the  sea.  Its  fortifications,  which  were  con- 
siderable, have  been  allowed  to  fall  to  decay.  £•  Long. 
6.  o.  N.  Lat.  52.  44. 

BLOEMART,  Abraham,  painter  of  landscape^ 
cattle,  history,  and  portrait,  was  horn  at  Gorcnm  in 
1564,  according  to  Houbraken  :  but  according  to  San- 
drart, fvbose  authority  seems  to  claim  the  prefereaoe, 
he  was  bom  in  1 567,  and  lived  mostly  at  Utrecht.  la 
his  youth  he  applied  himself  diligently  to  design  after 
the  works  of  Francis  Floris,  and  afterwards  received' 
instructions  from  several  artists  of  no  great  repute  \  bot 
the  power  of  hia  own  genins  proved  bis  principal  di-> 
rector  in  the  art  of  painting.  He  formed  a  manner- 
peculiar  to  himself,  making  nature  his  model  for  many 
of  the  objects  be  painted,  particularly  his  cattle^  in 
ifhich  he  excelled.    He  died  in  2642.    He  left  fbnr> 
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BI*emart,  ^ont  wHo  were  all  of  them  aniiitt  y  litit  the  moit  famous 
Blott.      was  CornehuSf  the  subject  of  the  foDowihg  article. 

Bl<0£MARTf  Come/ntSf  the  youngest  son  of  Abra- 
handy  was  born  in  1603  at  Utrecht.  Tlie  first  prin- 
ciples oF  drawing  and  painting  he  learned  from  his  fa- 
ther j  bat  his  natural  inclination  for  the  art  of  engra- 
▼ing  was  do  powerful,  that  be  applied  himself  wholly  to 
the  pursuit  of  it.  He  first  studied  under  Crispin  de 
Pas,  an  engraver  much  more  famoas  for  the  neatness 
than  the  good  taste  of  his  works.  Not  satisfied  with 
what  he  learned  from  this  artist,  he  went  to  Rome,  in 
order  to  perfect  himself  from  the  works  of  the  greatest 
masters :  And  in  that  citj  (where  the  far  greater  part 
•f  bis  engravings  were  made)  he  died  in  a  very  advan- 
ced age.—**  The  manner  of  engraving;  adopted  by 
this  excellent  artist,  appears  to  me  ("ays  Mr  Strutt)  to 
he  Jiot  only  quite  original,  but  the  source  from  which 
we  may  trace  that  style  in  which  the  greatest  and  best 
French  masters  excelled  \  those  I  mean  who  worked 
with  the  graver  only.  He  covered  the  lights  upon  his 
distances,  and  the  other  parts  of  his  plates  which  re- 
quired tinting,  with  great  care.  The  lights,  whether 
on  the  distant  hills,  trees,  buildings,  or  figures,  in  the 
engravings  prior  to  his  time,  had  been  lefl  quite  clear, 
and  by  so  many  white  spots  scattered  in  various  parts 
of  the  same  design,  the  harmony  was  destroyed,  the 
subject  confused,  and  the  principal  figures  prevented 
from  relieving  with  any  striking  effect.  By  this  judi- 
cious improvement,  Bloemart  gave  to  his  prmts  a  more 
elear  and  finished  appearance,  than  all  the  laboured 
neatness  even  of  Jerom  Wierix  had  been  able  to  produce. 
He  drew  correctly :  hut  from  his  style  of  engravingi 
which  was  executed  entirely  with  the  graver,  the  ex- 
tremities of  his  figures  are  heavy,  and  l^is  heads  are  not 
always  equally  beautifiil  or  expressive.  With  respect 
to  the  mechanical  part  of  the  works,  few  Indeed  have 
excelled  him,  either  in  clearness,  or  freedom  of  execu- 
tion. His  great  fault,  however,  is  want  of  variety. 
The  naked  parts  of  his  figures,  the  draperies,  and  the 
hack-ground,  are  equally  neat,  and  engraved  precisely 
in  the  same  manner.  Hence  the  effect  is  flat;  and  the 
flesh,  for  want  of  sufficient  distinction,  appears  cold  and 
silvery.  His  works  are  justly  held  in  high  estimation. 
They  are  very  numerous,  and  many  of  them  difficult  to 
he  procured.'' 

BLOIS,  a  town  of  France,  in  the  department  of 
Loire  and  Cher,  is  seated  on  the  banks  of  the  river 
Loire,  partly  on  a  plain,  and  partly ^>n  an  eminence, 
in  the  midst  of  one  of  the  most  agreeable  countries  of 
France.  The  castle  is  the  orqament  of  this  city.  At 
the  first  view,  it  seems  to  be  two  distinct  building ;  but 
It  is  joined  by  a  passage  cut  out  of  the  rock.  Joiiting 
to  this,  on  the  west  side,  is  the  tower  of  Chateau  Reg' 
naudf  so  called  because  that  lordship  may  be  discovered 
frofti  hence,  though  20  miles  distant.  At  the  east  end 
of  this  is  another  small  tower,  which  is  partly  ancient 
and  partly  modem.  That  part  of  the  castle  which 
was  built  by  the  duke  of  Orleans,  in  the  room  of  that 
which  he  demolished  in  1632,  is  a  superb  edifice,  but 
unfinished.  The  court,  before  it,  where  the  church  of 
St  Saviour  is  built,  is  very  large,  and  was  formerly 
used  for  tournaments.  The  most  remarkable  thing  in 
this  castle  is  a  fine  long  gallery,  adorned  with  many 
cprious  and  uncommon  pieoet^-it  is  in  the  midst  of 
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two  gardens,  one  of  which  is  full  of  fruit-trees,  and  bWs 
the  other  of  parterres,  fountains,  cascades,  and  mar-  || 
ble  statues  brought  Irom  Italy.  Beyond  these,  there  Bloemart-^ 
is  a  large  pnrk,  where  ihere  is  game  in  abundance. 
On  all  the  gates  of  the  city  there  is  tlie  image  of  the 
Virgin  Mary,  who  they  btllcve  fl*^ed  ihem  from  the 
plague  in  163 1.  There  are  several  parish-churcties, 
chapters,  and  religious  houses  for  both  sexes.  The 
church  of  St  Solenne  is  the  cathedral,  and  is  the  hand- 
somest in  the  city.  The  front  of  the  Jesuits  church 
is  decorat<^d  with  three  orders  ot  architecture,  the 
Doric,  Ionic,  and  Corinthian  ;  but  there  is  only  the 
Doric  on  the  inside.  The  town-house  is  a  tolerable 
building,  and  stands  in  a  street  which  terminates  at 
the  quay,  where  there  is  a  public  walk  that  bas  a  fine 
prospect  on  the  Loire,  over  which  there  is  a  bridge 
that  leads  to  the  suburbs  of  Vienna.  There  are  a  few 
houses  on  the  bridge,  and  a  tower  at  each  end  to  guard 
the  entrance.  About  three  quarters  of  a  mile  from 
the  city,  the  water  runs  down  the  clefts  of  a  rock  into 
a  large  aqueduct,  by  which  it  is  conveyed  to  a  reservoir 
near  the  walls,  and  from  hence  distributed  by  leaden 
pipes  to  the  several  parts  of  the  city,  llie  country 
about  Blois  produces  com,  wine,  cattle,  and  game  of 
every  kind,  and  the  waters  a  great  quantity  of  fish* 
The  meadows  are  so  rich  and  fertile,  that  the  cows 
yield  excellent  milk,  good  in  consumptive  cases,  and 
which  affords  the  best  cream  in  the  kingdom.  About 
a  league  from  Blois,  there  are  mineral  springs,  which 
have  the  same  virtues  as  those  of  Forges.  The  trade 
of  Blois  is  chiefly  in  wine  and  brandy  ;  but  they  also 
make  some  serges  and  stuSis  at  this  place.  It  contain- 
ed 13,000  inhabitants  in  1815.  Several  kings  have 
kept  their  courts  at  Blois  ^  for  which  reason  they  speak 
the  French  language  in  perfection.  £•  Long.  i.  30. 
N.  Lat.  47»  35- 

BLOMAnY,  or  Bloomart,  in  Metallurgy^  the 
first  forge  through  which  iron  passes,  after  it  is  melted 
out  of  the  ore. 

BLO£M£N,  Peter  Vak,  a  celebrated  painter, 
born  at  Antwerp,  was  brother  to  John  Francis  Van' 
Bloemen,  called  by  the  Italians  Orizokti,  and  Jived 
for  several  years  at  Rome  along  with  his  brother.  Aa 
soon  as  he  found  himself  competently  skilled  in  colour^ 
ing  and  penciling,  as  well  as  in  designing,  he  returned 
to  his  native  city,  where,  in  the  year  1699,  he  was 
appointed  director  of  the  academy.  The  composition 
of  this  master  is  rich,  and  his  pictures  are  generally 
filled  with  a  number  of  figures.  His  subjects  are,  the 
marchings  of  squadrons  of  cavalry,  encampments,  ar- 
tillery, battles,  Italian  fairs,  markets,  and  festivals ;  in 
whith  he  shewed  great  correctness  in  his  design  and  in 
his  drawing  $  and  an  elegance  in  the  manner  of  dressing 
his  figures,  whom  he  frequently  represented  in  orien- 
tal habits.  He  designed  horses  in  an  admirable  style  ^ 
and  in  his  battles  gave  them  abnndance  of  spirit,  grace- 
ful attitudes,  and  an  expression  that  was  full  of  life  and 
nature.  His  landscapes  are  enriched  with  elegant  ar- 
chitecture, with  basso-relievos,  and  mutilated  statues, 
in  a  noble  taste  \  and  rendered  still  more  pleasing  by  a 
good  tone  of  colour,  by  animals  of  diflerent  kinds,  and 
excellent  figures.— His  best  works  are  admired  in  al! 
parts  of  Europe,  and  afford  large  prices :  but  it  is  to 
be  observed,  that  some  of  his  pictures  seem  rather  to  be 
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Blpemcn   ^^^  much  laboured  or  stiff,  and  (according  to  the  ar- 
II        lists  phrase)  smell  of  the  palette  ^  and  those  are  propor- 
.  Blond,    tionably  less  estimable. 

'       *      Blo£M£N,  John  Francis  Van.     See  Orizokti. 

Bloemen,  Norbert  Van^  brother  of  the  preceding, 
was  a  painter  of  portraits  and  conyersaticns)  but  in  me« 
rit  was  very  inferior  to  his  brothers,  although  he  bad  a 
good  deal  of  employment. 

BLOND,  Christopher  le,  painter  of  portraits  in 
miniature  and  all  kinds  of  subjects  on  paper,  was  born 
in  1670.  Very  few  circumstances  relative  to  his  edu- 
cation or  life  are  mentioned  by  any  writers  till  he  was 
known  at  Rome  in  the  year  1716,  being  at  that  time 
painter  to  the  Count  Martinetz,  ambassador  at  the 
court  of  Rome.  By  the  solicitation  of  Overbeke  he 
.was  induced  to  go  to  Amsterdam,  and  in  that  city 
was  employed  to  paint  small  portraits  for  bracelets, 
rings,  and  snuff-boxes^  of  which,  although  they  were 
painted  in  water-colours,  yet  the  colouring  was  as 
lively  and  natural  as  if  they  had  been  painted  in  oil. 
However,  as  he  found  his  sight  much  impaired  by  the 
minuteness  of  his  work,  he  discontinued  water-colonr 
painting,  and  attempted  the  use  of  oil  with  a  reason- 
able degree  of  success.  After  he  had  resided  for  some 
years  in  the  Low  Countries,  he  went  to  England,  and 
set  up  a  new  method  of  printing  mezzotinto  plates  in 
colours  80  as  to  imitate  the  pictures  of  which  they  were 
copies.  In  this  manner  he  executed  in  England,  seve- 
ral large  plates,  from  pictures  of  the  greatest  masters, 
and  disposed  of  the  prints  by  lottery.  But  those  who 
obtained  the  prizes  (Mr  Strut t  says)  appear  not  to 
have  held  them  in  any  very  great  estimation.  *'  The 
prints  (he  adds)  certainly  possess  some  merit,  exclusive 
of  their  novelty  \  but,  in  general,  the  colours  are  flat 
and  dirty ;  the  effect  i»  neither  striking  nor  judiciously 
managed  ;  and  the  drawing  is  frequently  very  incnr* 
reet,  especially  in  the  extremities  of  his  figures.*^  Mr 
Pilkington  speaks  of  them  with  greater  approbation. 
**  The  artist  (he  says)  imitated  his  models  with  so 
much  skill,  such  exact  resemblance,  such  correctness  of 
outline,  such  similarity  of  colour  and  expression,  that 
at  first  they  amazed  every  beholder,  who  viewed  them 
i^t  a  proper  distance  \  and  many  of  those  prints  are  still 
extant,  which  are  much  esteemed  by  persons  of  good 
taste.'*  And  Mr  Walpole  observes,  that  some  heads, 
coloured  progressively,  according  to  their  several  gra- 
dations, bear  witness  to  the  success  and  beauty  of  his 
invention.  He  had  another  merit  to  the  public,  with 
wbich  few  inventors  begin  \  for  he  communicated  his 
secret  in  a  thin  quarto,  entitled  Coloritto^  or  "  The 
harmony  of  colouring  in  painting  reduced  to  mechani- 
cal practice,  under  easy  precepts  and  infallible  rules.?' 
His  method  was  performed  by  several  niezzotinto  plates 
for  one  piece,  each  expressing  different  shades  and  parts 
of  the  piece  in  different  colours.  He  was  not,  how- 
ever, it  is  said,  the  original  inventor  of  that  manner 
of  managing  colomrs,  bat  took  it  from  Lastman  and 
others,  who,  with  much  greater  regularity  of  morals, 
c^ual  capacities,  and  more  discreet  condoct,  had  before 
undertaken  it  without  socoess*  Le  Blond,  whose  head 
was  continually  full  of  schemes,  next  set  on  foot  « 
project  for  copying  the  cartoons  of  Raphael  in  tape- 
stry, and  made  drawings  from  thft  pictures  for  that 
purpose.  Houses  were  built  and  looms  erected  at  the 
Mulberry  Ground  at  Chelsea  ^  but  the  expences  being 


too  great,  or  the  contributions  not  fqual  to  the  first  ex* 
pectations,  the  scheme  was  suddenly  defeated,  and  Ite 
Blond  di«app«*ared,  to  the  no  small  disiiatisfaction  of 
those  who  were  ^n^aged  with  him.  From  hence  he  went 
to  Paris,  where,  Ba^ao  informs  us,  he  was  in  the  year 

'737  9  ^^^  '"  ^^^^  ^^^J  ^^^  ^i^tlf  '74^1  ^°  ^^  hospital. 
Le  Blond  was  also  author  of  a  treatise,  in  French,  on 
ideal  beauty.  It  was  published  in  1732,  and  has  since 
been  trannlatpd  into  English. 

BLONDEL,  David,  a  Protestant  minister,  distin- 
guished by  bis  ^kill  in  ecclesiastical  and  civil  history, 
was  born  at  Chalons  sur  Mame,  and  was  admitted 
minister  at  a  synod  of  the  Isle  of  France,  in  1614.  He 
wrote,  I.  A  defence  of  the  reformed  churches  of 
France.  2.  A  wArk  against  tiie  decretal  epistles.  3. 
De  Episcopis  et  Presbyteris ;  and  other  pieces.  Bayie 
informs  us,  that  he  had  a  very  singular  way  of  study- 
ing ;  he  lay  on  the  ground,  and  had  round  about  him 
the  books  which  he  wanted  for  the  work  be  was  about. 
He  died  in  1665,  aged  64. 

BtOKDFL,  Francis^  regius  professor  of  mathematics 
and  architecture,  was  employed  in  several  negociationa, 
arrived  at  the  dignity  of  marshal  de  camp  and  counsel- 
lor of  state,  and  had  the  honour  of  being  chosen  to  teach 
the  dauphin  the  mathematics  ;  he  was  also  made  mem« 
ber  of  the  Academy  of  Sciences  at  Paris,  and  director 
of  the  i^cademy  of  Architecture.  He  died  at  Paris  in 
1688,  aged  68.  He  wrote,  i.  Notes  on  the  Architec- 
ture of  Savot.  2.  A  course  of  architecture  and  mathe- 
matics. 3*  The  art  of  throwing  bombs.  4.  A  new 
manner  of  fortifying  places.  5.  A  comparison  between 
Pindar  and  Horace  \  and  other  works. 

BL0NUU8,  Flavius,  an  historian  born  at  Forli, 
in  Italy,  in  1388,  was  secretary  to  Eugenins  FV.  and 
other  popes.  He  composed  a  great  many  books  ;  and, 
among  others,  a  History  from  the  year  400  to  1440. 
He  died  in  1463. 

BLONIEZ,  a  town  of  Poland,  in  the  proyinoe  of 
Warsovia.     E.  Long.  20.  35.  N.  Lat.  52.  o. 

BLOOD,  a  red  liquor  circulating  through  tite  ves- 
sels of  the  human  body  and  the  bodies  of  the  larger  ani- 
mals, which  appears  immediately  and  essentially  neces- 
sary to  the  preservation  of  life.  j 

Though  there  is  no  living  creature  as   yet  known  No  aaawl 
whose  life  doth  not*  immediately  depend  upon  tbe  cir^^^l"''!'' . 
etiolation  of  some  kind  of  fluid  throogh  its  vessels,  yet*^"^JiP'~ 
unless  snch  fluid  is  of  a  red  colour,  it  does  not  obtain  [^|^^^ 
the  name  of  bloo^;  and  therefore  such  creatures  as  have 
a  colonrless  or  milky  liqnor  circulating  through  their 
vessels,  are  called  exsanguibus  ammetls.  « 

The  blood  has  a  very  different  degree  of  thickness  or  Blood  of 
viscidity  in  different  animals,  and  even  in  tbe«am«  ani-diflorest 
mal  at  different  times.  Though  it  is  in  all  cases  ^n-^^l^^* 
dowed  with  a  considerable  degree  of  tenacity,  yet  in  o«^.|«u, 
strong  animals  that  tenacity  is  remarkably  greater  than  ^ 
in  weak  ones;  and  hence  tjie blood  of  bolls  was  ma^ei^otoC 
use  of  by  the  ancients  as  a  poison,  its  extreme  Tiscidity  ImiUi  so- 
rendering  it  totally  indigestible  by  the  powers  of  the  hu-*|^^j^?jjj 
man  stomach.  It  is  well  known  lUso  by  physicians,  tbat^' " 
there  are  some  states  of  tbe  human  body  m  which  the 
blood  becomes  vastly  tenacious,  so  as  in  a  great  measore 
to  refuse  any  intimate  connection  irtth  water;  and 
others,  in  which  its  crasis  is  almost  totally  dissolved,  so 
as  to  appear,  when  drawn  out  of  the  bodyi  like  a  fluid 
and  half  putrid  mass.    See  Medicine  Index. 

The 
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Blotf3.         "1^  common  appearance  of  the  blooJ  wben  drawn 
^    I     from  a  vein  of  the  human  body  is  well  known.     It  first 

4  seems  a  bomogeneous  red  liquor  ^  then  it  consolidates 

ppearance '^^  one  uniform  mass;  in  a  little  time,  a  yellowish  wa- 
the  blood  «•  ••  r         -.i*!* 

1,^  tery  liqoor  begins  to  separaie  from  it,  winch  is  more 

swn  from  or  less  in  quantity  according  to  the  state  in  which  the 
▼ein.  blood  happens  to  be  ;  the  red  mass,  in  the  mean  timey 
contracts  greatly  in  its  dimensions,  and  increases  in  so- 
lidity. But  this  increase  of  solidity  is  likewise  propor- 
tional to  th^  state  of  the  blood  at  the  time  :  in  strong 
people,  if  attacked  with  a  violent  inflammatory  disease^ 
tlie  aolid  part  is  exceedingly  tongfa,  insomuch  that  Dr 
Huxham  says  he  has  sometimes  found  it  almost  like  a 
piece  of  flesh  itself*,  whereas,  in  other  diseases,  the  solid 
part  19  very  soft  and  tender,  breaking  in  pieces  with 
the  slightest  touch.  The  spontaneous  separation  of  the 
blood  into  crassaroentum,  serum,  and  coagul able  lymph, 
bath  been  already  taken  notioe  of  under  Anatomy. 

5  See  Akatomy  Index. 

tood  chc-  Xhe  attention  of  physiologists  bath  been  very  much 
Jmd.*^  ^^fS^fS^^  ^y  enquiries  into  the  nature  and  composition 
of  the  blood,  and  accordingly  it  hath  been  examined 
ia  all  possible  ways.  By  a  chemical  analysis,  it  dis- 
covers the  same  principles  with  other  animal  substances  \ 
giving  over  in  diatillation  a  great  quantity  of  phlegm, 
a  volatile  spirit,  with  moeh  fetid  oilj  after  which, 
there  remains  a  charred  matter,  that,  burnt  in  an  open 
fire,  leaves  a  white  earth  stmilar  to  calcined  hartshorn. 
Some  eminent  chemists,  Mr  Homberg  particularly,  have 
\^^*  ^  asserted  that  blood  contains  an  acid  as  well  as  an  alkali, 
me  che-  l>ot  that  the  former  doth  not  arise  till  towards  the  end 
ists.  of  the  distillation  :  but  wliat  is  very  singular,  and  in- 

deed must  throw  no  small  suspicion  on  the  whole  account 
is,  that  the  acid  and  alkali,  notwithstanding  their  great 
tendency  on  all  other  occasiens  to  unite  with  each  other, 
do  here  remain  separate,  so  that  the  liquor  may  be  even 
J  redistilled  without  their  forming  any  neutral  compound, 
ipenment  An  experiment  in  confirmation  of  this  is  recorded  in  the 
confirms- iQ^iQQifg  gf  ti,^  Royal  Academy  for  171 2.  Six  pounds 
m  of  this,  ^f  humair  blood  distilled  to  dryness  with  a  gentle  heat, 
were  reduced  to  a  pound  and  a  half ;  af^er  which,  the 
mass  was  urged  with  a  graduated  fire,  till  the  retort  at 
last  became  red  hot.  The  produce  was  17  ounces  of 
liquor  j  12  of  which  were  a  red  and  very  empyrenma- 
tic  volatile  spirit,  the  other  five  were  oil.  The  caput 
mortuum  was  a  light  coal  weighing  four  ounces  and  a 
half.  On  rectifying  the  volatile  spirit  in  a  small  retort, 
about  an  ounce  of  red  fetid  liquor  remained,  which 
had  a  very  acid  smell,  and  turned  the  juice  of  tournsol 
red.  Mr  Homberg  now  imagined,  that  the  acid  con- 
tained in  the  blood  of  animals  could  not  disengage  it- 
self perfectly  by  these  distillations  without  addition. 
He  therefore  determined  to  distil  hnman  blood  with 
an  admixture  of  some  other  sub:itance  *,  but  as  eartl^s 
contain  a  salt,  which  might  render  the  operation  un- 
certain, be  determined  to  use  only  the  caput  mortoom 
of  a  former  distillation  of  the  same  substance.  For 
this  purpose,  four  pounds  of  a  coagulom  of  human 
blood  being  well  mixed  with  a  large  quantity  of  this 
residuum,  and  the  whole  dried  in  the  sun,  it  was  put 
into  a  retort,  and  distilled  with  a  fire,  raised,  towards 
the  end  of  the  operation,  to  the  utmost  violence.  The 
oil  being  separated  from  the  volatile  spirit,  the  latter 
was  rectified  ;  and  the  consequence  was,  that  there 
came  over  four  pounds  of  a  sed  acid  liqoori  that  tiiMM 


ed  the  tincture  of  tournsol  very  red.  All  the  distiUa-  Blood. 
tions  of  the  aqueous  liquors  already  mentioned,  obtain-  ^  v  -^ 
ed  by  similar  processes,  being  mixed  together,  and 
separated  from  their  yet  remaining  oil,  by  careful  dilu^ 
tion  with  water  and  filtration,  they  were  at  length  di- 
stilled together  ^  the  liquor  that  came  over  was  clear 
as  water,  and  its  first  quantities  contained  a  great  deal 
of  volatile  salt,  but  the  last  two  ounces  were  found  to 
be  as  sour  as  distilled  vinegar.—- The  same  products 
were  obtained  from  the  blood  of  carnivorous  animals, 
as  well  as  from  that  of  animals  feeding  solely  opon  ve- 
getables. 8 

In  Dr  Lewises  notes  on  Newman^s  Chemistry  we  I)' LewitV 
have  the  following  account  of  the  blood,  and  the  parts  ^^^^^j!^^ 
into  which  it  may  be  resolved.  **  Recent  blood  is  e- 
qually  fluid,  and  in  taste  somewhat  saline.  Viewed  by 
a  microscope,  it  appears  composed  of  numerous  red 
globules  swimming  in  a  transparent  fluid.  On  standing 
for  a  little  time,  it  separates  into  a  thick  crassamentum 
and  fluid  serum.  By  agitation,  it  cmitiones  fluid :  A 
consistent  polypous  matter  adheres  to  the  stirrer,  which 
by  repeated  ablution  with  water  becomes  white.— ^ 
Received  from  the  vein  in  warm  water,  it  deposites  a 
quantity  of  transparent  filamentous  matter,  the  red  por- 
tion continuing  dissolved  in  the  water..  On  evaporating 
the  fluid,  a  red  powdery  sobstance  is  left.— It  congeals 
by  frost,  and  becomes  fluid  again  by  warmth  ^  after 
liquefaction,  it  quickly  putrefies.— ^Floid  and  florid 
blood,  exposed  to  a  temperate  air,  pntrifies  sooner  than 
such  as  is  more  dense.  Inspissated  to  dryness,  it  leaves  » 
dark- coloured  mass,  amounting,  at  a  medium,  to  aboutr 
one  fourth  of  the  weight  of  the  blood,  of  a  bitter  sa- 
line taste,  easily  inflammable,  burning  vtith  a  bluisff 
flnme.  The  exsiccated  blood  is  not  soluble  in  acid  or 
alkaline  liquors  ;  hot  gives  some  tincture  to  water  and 
to  Rpirit  of  wine,  and  is  more  powerfully  acted  upon  hf 
dulcified  spirit  of  nitre.  Recent  blood  is  coagulated 
by  tlie  mineral- acids,  and  by  most  of  the  combinations 
of  them  with  earthy  and  metallie  bodies.  With  vege- 
table acids  and  with  solutions  of  neutral  salts,  it  min« 
gles  equably  without  coagulation.  Alkalies,  both  fixcdT 
and  volatile,  render  it  more  fluid,  and  preserve  it  from 
coagulating. 

**  The  serum  of  blood  is  more  saline  than  the  eras* 
samentnra,  and  does  not  so  speedily  putrefy.   It  freetes- 
somewhat  more  difficultly  than  pure  water }  and  its  a- 
queous  part  evaporates,  by  a  gentle  warmth,  somewhat 
more  readily,  leaving  about  one*twelftb  of  the  weight 
of  the  serum  of  a  solid  yellowish  pellucid  matter.     Ex- 
posed to  heat  a  little  greater  than  that  of  the  homaa. 
bodyj  it  coagulates  into  a  solid  mass,  without  any  con- 
siderable evaporation.     Both  this  coagulum  and. the  in- 
spissated serum  are  readily  inflammable  in  the  fi^e,  not* 
dissoluble  in  water,  or  in  spirits  of  wine,  in  acid  or  in 
alkaline  liqoors.*^  ^ 

But  the  texture  of  the  blood  discoverable  by  a  mi- Teitwe  of r 
croscope,   hath  engaged    the  attention  of  the  learned  the  blood 
much  more  than  the  chemical  analysis  ever  did.     Leen-  ^^^^^K 
Wenhoek  was  the  first  who  discovered,  or  £sncied  he  dis-^^j^jj^Jj^    . 
coveri'd,  that  the  blood,  as  it  exists  in  the  body  of  an 
animal,  consists  of  a  quantity  of  red  globular  particles 
swimming  in  a  large  quailttty  of  transparent  liqnon 
Each  of  these  globules,  he  imagined,  was  composed  of 
six  smaller  ones  packed  together.     \Vhile  the  six  con- 
tinued to  adhere,  their  colour  was  red  i  but  when  se- 
parated^,. 
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p^K^imi^  fbpj  Mpmp  y«Uow»  aad^  tluu  &pc9f 4  what  jkr     c  f^  N^f  >  ^k^^  ^^i ««  t«iMii4«iied[|;  ilmt  tke;  bteoi  tf >«ll 

ver^d  tb/lt  eaqhpf  ti)^  f^niku^  globui««x<»«si«to4^  c^i  91^^;    that  tBey  serve  seme  very  impe^l  f^rpfmiaf  th»  mu^> 
s^Ijer.AneSy  an^  that  thcAe  wbeo  b^olien  d^^rA,  .cea^     i^ai  efioooiny  ^  an4  iiitoe  they  ^re  )io  ic9tDplic»Wd  in 
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st^utf4  fpra#  A^pce  /luhtile^^d  penetrating  liqiiortb^R 
tl((;,sefiip[i^  tffi,  ,  TbU^was  for.  a  long  tifne  reo^ved  aU 
njpstnojversally  as  m  nnd^^obted  fapt  r  ^^>  KniM^  th.e«- . 
rUf.  ^ere.  buiU  Mptyi  it»^  and  elaborate  ealculAtiqaa, 
m^ifi^.qjl  which  (we  hope)  no  account  needs  nofi  bi^. 
giy^,  aa  the.  falsity  of  these  pn^en4ed  disco vi^es  is 
generally  allowed. .  Father  de  Torre,  with  microscopeis 
which  he  pretendjrd  were  capable  of  magnifying  to  an 
iii|»edible  de^precy  found  that  the  red  particles  of  th0 
bjood  .were  of  an  annular  figure,  with  a  perforation 
j,n  the  noddle  v  and  that  the  ring  itself  waa  focmed  of 
ifeyeral  joints*  Some  of  these  eatraordinary  magni^ 
£er8bt  b^^w^ver,  being  sent  over  to  England,  those  who 
werfB|  appnuited  by  the  Royal  Society  to  make  trial  of 
tb^m  fonpd  them  totally  useless,  so  that  the  credit  of 
Fatbfir  de  Xorce\  discoveries  must  have  rested  princi- 
pally Qn  ,his  own  evidence.  The  falsity  of  his  bypo- 
th^si%  a9  well  aa  that  of  Leeuwenhoek,  was  detected 
by  the  late  Mr  Hewsoo,  whose  microscopical  experi- 
ments, on  the  blood  being  the  latest  that  have  appeared, 
we  shall  transcribe  the  following  particular  account  of 
thei^  given  by  himself  in  a  letter  to  Dr  Haygarth  phy- 
eician  in  Chester,  i  "  The  red  particles  of  the  blood, 
impipperly  called  ghbuUs^  are  fiat  in  alt  animals,  and 
of,  very  different  ai^^es  in  different  animals.  In  man 
they  aisa  amall,  aa  flat  as  a  shilling,  and  appear  to  have 
a  dark  spot  in  the  middle.  In  order  to  see  them  di- 
stinctly,^ I  diliite  the  blood  with  fresh  serum.  My  pre- 
dccessoips,  not  having  thought  of  this,  could  not  see 
them  distinctly.  And  Leeuwenhoek  in  particular,  ima- 
gining a  round  figure  fittest  for  motion,  conclnded  they 
must  be  round  in  the  human  body  j  though  he  and 
others  allnwed  that  in  firogs,  &c.  where  they  viewed 
them  distinctly  from  the  blood  being  thinner,  they  were 
flat.  Now  I  prove  that  they  are  flat  in  all  animals. 
In  the  humnn  bipod,  where  thcise  particles  are  small, 
it  is  diflScult  to  determine  what  thatblack  spot  is  which 
appears  in  the  centre  of  each.  Some  have  concluded 
that  it  was  a  perforation  :  but  in  a  frog,  where  it  is 
six  timea  as  large  as  in  a  man,  it  is  easy  to  show  that  it 
is  not  a  perforation,  bnt  on  the  contrary  is  a  little 
solid,  which  is  contained  in  the  middle  of  a  vesicle. 
Instead,  therefore,  of  calling  this  part  of  the  blood 
Teig/obuletf  I  ahoold  call  it  red  VMcksi  for  each  par- 
ticle is  a  flial  Vf^cljB,  with  a  little  solid  sphere  in  its 
centre. 

,*^  I  find  that  the  blood  of  all  animals j:ontain8  vesi- 
cles of  this  sort,  In  human  Mood  there  are  millions 
of  them  J  and  they  give  it  the  red  colour.  But  in  in- 
eects  they  apptf  white,  and  less  numerous  in  proportion 
than  in  man  and  ..quadrupeds.  Aa  they  are  flat  in  all 
nnimals,  .1  suapect  that  shape  is  a  circumstance  of  im- 
portance, hut  can  be  altered  by  a  miature  with  diffe-< 
rent  iiuids.  And  I  find  tbi^t  it  is  by  a  determinate 
quantity  of  i^utral.  salt  contained  in  the  serum  that 
this  fluid  is  adapted  to  pr^erving  these  vesicles  in  their 
flat  shap^ :  fiwi  if  thef  be  miaed,  with  water,  they  be- 
come iou'nd,<|knd  dj/psnlve  perfectly  i  but  add  a  Uttle  of 
any  neutral  salt  to  the  wat^j  and  they  remain  in  it, 
without  «af  altfnitjQn  inthfia  shape,  and  without  dia* 


their  atructiire,  it  is  impfohabletiieir  sIhmM:  be»  iande 
by  mechan;ical  agitalion  in  the  liMigs  or  Mood-vteasaki 
aaJba«..been  auspe^ed,  but  pr0bahlytba^  ^soma  eigaaa 
8f;t  a^mrt  Sof;  tbeir.  loraation* .  Thia  -l  •  shall  todehvaiir 
t«  irofOy  when  I  ha^e^pUined  their  stfwctme  m  Uttkf 
more  particQtarly,^  and  iHnaitOilMl  fhr  mnnnsr  in  whsrh 
I  exiubitit.  I  take  the  blood  of  >a  totd  ea  fra^  m 
which  they,  are  very  large ;  I  mix  it  wkh  the  aevum  of 
hfimanblood,to  diluleiti  I  find  them  apptoarallibtf 
so  they  do  in  the  blood-vessels  of  this  aoiinal,  aa  X  have 
diatinotly  aeea  iu  the  wieb  between.-  its  toes,-  winkt  die 
animal  wns  alive  and  fixed  in  the  psMoeaeope^  . -Their 
appearance  in  these  aaimala is  not  unKhealioea  qf  nr^ 
cumber.  I  next  mix  a  Uttle  of  the  blood  with:  wmtar,' 
which  immediately  makes  them  aU  roond,  and  then  Be- 
gins to  dissolve  them  whilst  they  are  roond.  I  incline 
the  atage  of  the  microscope,  eb.  aa  to  oMike  tfem  rali- 
down  it  i  and  then  I  can  distinctly  aee  tk»  aolid  in  the 
middle  fall  from  side  to  side  like  a  pea  in  a  bladder* 
A  nentral  salt  added  to  them  at  this  time  hringa  them 
back  to  their  flat  shkpe  :  but  if  the  salt  be  not  added, 
the  water  gradually  dissolves  away  die  veside }  and  then 
the  little  sphere  is  left  naked.  Snch  is  the  eompoai** 
tion  of  these  particles.  I  have  exhibited  theae  experi* 
meets  to  a  considerable  number  of  my  acqnaintanoe, 
who  all  agree  in  their  being  satiafaetory. 

*^  The  microscope  I  use  is  a  single  lena,  and  thefe* 
fore  aa  little  likely  to  deceive  ns  aa  a  pair  s€  speetades, 
which,  as  is  allowed  by  all  who  noe  tbinn,  do  not  dia- 
figure  objects,  bnt  only  represent  them  lai^ger. 

**  From  farther  experimenta,  I  am  convinced,  that 
the  use  of  the  thymus  and  lymphatic  glands  is  ta  make 
the  middle  solid  pieces :  and  I  can  prove  it  in  aa  eatia- 
factory  manner  as  you  can  de  the  use  ef  any  vtseua  in 
the  human  body ;  that  is,  bv  opening  these  glands,  and 
examining  the  fluid  contained  in  their  cells,  which  I 
find  to  b^  full  of  these  little  solids.  I  moreover  find, 
that  the  lymphatic  vessels  take  them  up  from  these 
glands,  and  convey  them  into  the  blood-vessels,  whidi 
carry  them  io  the  spleen,  in  whose  cells  they  have  the 
vesicles  laid  over  them  ^  so  that  the  thymus  and  lym- 
phatic glands  make  the  central  particles,  and  the 
spleen  makes  the  veaiclea  that  surround  them.  That 
this  is  the  use  of  the  spleen  appears  froyn  examining  the 
Ivmph  which  is  returned  from  its  lymj^atic  veesels}  for 
that  lymph,  contrary  to  what  is  observed  in  other  parU 
of  the  body,  is  extremely  ted.  ^ 

'*  But  besides  having  these  glands  set  apart  for  ma- 
king the  red  vesicles  of  the  blMMl,  I  find  that  they  ate 
also  made  in  the  l]rmpbatic  vessels  in  diflRnrent  patts  ef 
the  body,  whose  coata  have  blood-vessels  properly  con- 
structed for  this  secretion.  So  that  the  thymna  and 
lymphatic  glands  ar^  no  more  than  appendagea  ef  the 
lymphatic  system,  for  making  the  middle  partidea  > 
and  the  spleen  an  appendage  to  the  lymphatic  vessels, 
for  making  the  vesicles  which  contain  these  middle  par- 
ticles. 

<'  I  conjecture  that  it  ia  the  coagulable  lymph  which 
is  converted  into  this  red  part  of  the  blood,  firom  a  en- 
rieus  fact  that  has  long  been  known  :  namely,  that  the 
blood  in  the  splenic  vein  does  net  efegukite  wtien  ex- 
posed 
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poied  U  the  tir^  at  the  blood  of  other  veijis  does }  to 
that  it  feems  to  be  robbed  of  its  coagulable  lymph  in* 
passing  tbroogh  the  spleen. 

**  It  is  very  remarkable,  that  the  spleen  can  be  cot 
out  of  aa  animal,  and  the  animal  do  well  without  it*  I 
made  the  experiment  on  a  dog,  and  kept  bim  a  year  and 
a  half  without  observing  his  health  to  be  in  the  least  im- 
paired. From  this  some  have  concluded  Ihe  spleen  to 
be  an  useless  wetght}  which  is  absurd,  when  we  consider 
that  all  animals  with  red  blood  have  it.  Therefore  it 
is  more  consistent  with  what  we  know  of  the  animal 
economy,  to  conclude,  that  since  an  animal  can  do  well 
without  it,  there  is  probably  some  part  of  the  body  that 
can  supply  its  place. 

*^  Insects  have  vesicles  constmcted  in  a  similar  way 
to  ours,  hot  diflfering  in  colour.  But  insects  have  nei* 
ther  spleeo,  thymus,  nor  lymphatic  glands;  and  there* 
fore  in  them  probably  these  vesicles  are  entirely  fabrica- 
ted in  the  lymphatic  vessels.  But  to  us,  and  other  of 
the  more  perfect  animals,  besides  the  lymphatic  vessels, 
nature  has  given  those  glands,  that  a  proper  quantitv  of 
these  important  vesicles  might  be  the  better  secured  to 
us ;  just  as  she  has  given  <,us  two  ears,  the  better  to  secure 
us  hearing  through  life,  though  we  can  bear  perfectly 
well  With  one.^' 

This  letter,  we  apprehend,  contains  the  strength  of 
Mr  Hew8on*s  evidence  for  his  hypothesis ;  on  which 
we  shall  only  remark,  that  if  the  red  globules  are  pre* 
pared  in  the  manner  above  mentioned,  and  the  lym- 
phatic vessels  are  excretories  of  those  glands  whei*e  the 
red  particles  are  formed  $  then  if  there  is  any  vessel 
where  all  these  excretories  unite,  in  that  vessel  the  lymph 
ought  to  appear  very  red,  on  account  of  the  accumu- 
lated quantity  of  red  globules  brought  thither  from 
all  parts  of  the  body.  But  no  such  redness  seems  ever 
to  have  been  taken  notice  of  by  any  anatomist :  this 
therefore  roust  be  an  objection  to  Mr  Hewson^s  hypo- 
thesis 'y  and  such  a  one,  perhaps,  as  will  not  be  easily 
removed. 

Many  other  hypotheses  have  been  invented  concern- 
ing the  formation  of  the  red  blood,  and  various  opi- 
nions delivered  concerning  its  red  colour.  In  a  lecture 
delivered  at  Newcastle  in  1773)  by  Dr  Wilson  of  that 
place,  he  asserts  *'  that  it  is  self-evidently  the  ofSce  of 
the  veins  to  elaborate  the  fluids  into  that  form  and 
com  position  which  we  know  by  the  name  of  red  blooffJ*^ 
The  delf-evidcnce,  here,  however,  is  by  no  means  appa- 
rent to  us ;  nor  doth  he  at  all  point  it  out  in  an  intel- 
ligible manner .-^Dr  Cullen,  in  his  physiological  part 
of  The  In*titutions  of  Medicine,  acknowledges'  that 
We  know  but  little  of  the  formation  of  any  of  the  ani- 
mal fluids ;  and  concerning  the  microscopical  ob<«erva- 
tions,  &c.  on  the  blood,  he  gives  his  opinion  in  the  follow- 
iag  words,  j  ccliv.  **  The  red  globules  have  been  con- 
sidered as  an  oily  matter,  and  from  thence  their  distinct 
and  globular  appearance  has  been  accounted  for  :  but 
there  is  no  direct  proof  of  their  oily  i^atnre  ^  and  their 
ready  union  with,  and  diffusibility  in,  water,  renders 
it  very  improbable.  As  being  microscopical  objects 
only,  they  have  been  represented  by  different  persons 
very  differently.  Some  have  thought  them  spherical 
bodies,  but  divisible  into  six  parts,  each  of  which  in  its 
separate  state  was  also  spherical ;  bnt  other  persons 
have  not  observed  them  to  be  thus  divieible.  To  many 
observers  they  have  appeared  as  perfectly  spherical ; 
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while  others  Jndge  them  to  be  oblate  spheroids,  or     Blood, 
lenticular.    To  some  they  have  appeared  as  annular, ' 
and  to  others  as  containing  a  hollow  vesicle.     All  this, 
with  several  other  circumstances  relating  to  them,  very 
variously  represented,  show  some  uncertainty  in  micro- 
scopical observations  j  and  it  leaves  me,  who  am  not 
conversant  in  such  observations,  altoaether  uncertain 
with  respect  to  the  precise  nature  of  this  part  of  the    - 
blood.     The  chemical  history  of  it  is  equally  precari- 
ous )  and,  therefore,  what  has  been  hitherto  said  of  the 
production  and  changes  happening  to  these  red  glo-       15 
bules,  we  choose  to  leave  untouched.— We  suppose  that  He  ae- 
the  red  globules,  when  viewed  singly,  have  very  '"^^^c  j^'^oliar 
colour;  and  that  it  is  only  when  a  certain  nnmber  <)fof  the  blood 
them  are  laid  upon  one  another,  that  the  colour  ap- from  the 
pears  of  a  bright  red  :  but  this  also  hath  its  limits ;  mo  noml>er  of 
that  when  the  number  of  globules  laid  on  one  another'^  P**^* 
is  considerable,  the  colour  becomes  of  a  darker  red.^j^^^^^.^^ 
Upon  this  supposition,  the  colour  of  the  mass  of  blood 
will  be  brighter  or  darker  as  the  colouring  part  is  more 
or  less  diffused  among  the  other  parts  of  the  mass  ; 
and  we  think  this  appears  to  be  truly  the  case  from 
every  circumstance   that  attends  the  changes  which 
have  been  at  any  time  observed  in  the  colour  of  the 
blood."  itf 

Concerning  the  uncertainty  of  microscopical  as  well  Coloar  of 
as  chemical  experiments,  we  shall  not  dispute  \  though^"*  ted 
the  conclusion  against  them  seems  carried  too  far.  But^^  pf^^ 
with  regard  to  the  colour  of  the  blood,  we  apprehend  the  aciioa 
it  hath  been  known,  almost,  if  not  altogether,  since  the^if  tke  air. 
diiicovery  of  the  circulation,  that  the  florid  or  dark  co- 
lour depends  on  the  presence  or  absence  of  air,  and  not 
upon  any  number  of  globules.  Thus  the  blood  re- 
turning from  the  veins  is  of  a  dark  colour.  Though  di- 
luted with  the  fresh  chyle  from  the  subclavian  vein,  it 
continues  of  the  same  nark  colour  till  it  passes  through 
the  lungs,  upon  which  it  instantly  assumes  a  very  florid 
red  'y  but  it  can  never  be  proved  that  the  globules  in 
the  pulmonary  vein  are  at  all  less  numerous  than  in  the 
pulmonary  artery.—- That  this  change  of  colour  may  be 
effected  by  the  air  through  membranes  much  thicker 
than  we  can  suppose  the  vensels  of  the  lungs  to  be,  has 
been  demonstrated  by  Dr  Priestley,  but  whether  the 
change  is  occasioned  by  the  mere  separation  of  some 
principle  from  the  blood,  or  by  the  absorption  of  another 
in  its  stead,  is  not  yet  determined,  though  the  latter  is 
indeed  acknowledged  by  Dr  Priestley  himself  to  be  the 
more  probable  opinion.  He  even  supposes  the  redness 
to  be  owing  to  a  portion  of  dephlogi^ticated  air  aliborb- 
ed  in  the  lungs.  It  must  therefore  be  the  elastic  prin- 
ciple of  this  air,  which  is  abHorbed,  while  the  other 
combined  with  part  of  4he  phlogiston  emitted  by  the 
blood  is  converted  into  6xed  air.  |^ 

This  leads  us  to  consider  the  uses  to  which  the  blood  Ums  of  tbe 
is  subservient  in  the  animal  economy,  and  the  changes  blood  in 
that  happen  to  it  in  respiration.     Ihe  uses  of  thii*  fluid *'^'"*p 
are  so  various,  and  of  such  an  important  nature,  that  j^  ^|^| 
some  have  net  scrupled  to  aflirm  the  blood  to  be  acto-  {Mineiple 
ally  possessed  of  a  living  principle,  and  that  the  life  ofiiiougat  by 
the  whole  body  is  derived  from  it.     This  opinion  was*j^«*® '•• 
first  broached  by  the  celebrated  Harvey,  the  discoverer  JjJ|^" 
of  the  oirculation  :  bnt  in  this  he  was  never  much  fol- 
lowed ;   and  the  hypothesis  itself,   indeeid,   has   been 
nretty  much  laid  aside  and  neglected,  till  of  late  that 
tt  was  revived  by  Mr  J.  Hunter,  professor  of  anatomy 
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Blood,     in  London.     This  gentleman  supports  hi9  opifriofi  hy 
the  following  arguments:  i.  The  blood  unites  liTing 


M  H^  parts,  in  some  circumstances,  as  certainly  as  the  yet  m^ 
ter*!  tiw^U'  ^^^  juices  of  the  branch  of  one  tree  uaile  it  with  that 
nenuia  of  another.  Were  either  of  these  flnids  to  be  consi^ 
fsYour  of  dered  as  extraneous  or  dead  matters,  he  thinks  they 
thiR  opi-  ffoold  act  as  stimuli,  and  no  unioB  would  take  place  in 
"'^°*  the  animal  or  vegetable  kingdom.     This  argument,  Mr 

Hunter  imagines,  is  still  faither  establitbed  by  the  fol<^ 
lowing  experiment.  Having  taken  off  the  testicle  from 
a  living  cock,  he  introduced  it  into  the  belly  of  a  li" 
ving  hen.  Many  weeks  afterwards,  upon  injecting  the 
liver  of  the  hen,  he  injected  the  testicle  of  the  cock } 
which  bad  come  in  contact  with  the  liver,  and  adhered 
to  it.  He  alleges,  that  in  the  natare  of  things,  tberO 
is  not  a  more  intimate  connection  between  life  and  a 
aolid,  than  between  life  and  a  fluid.  For  although  we 
are  more  accustomed  to  connect  it  with  the  one  than 
the  other,  yet  the  only  real  difierence  which  can  be 
shown  between  a  solid  and  a  fluid  is,  that  the  particles 
of  the  one  are  less  moveable  among. themselves  than 
those  of  the  other.  Besides,  we  often  see  the  same  body 
fluid  in  one  case  and  solid  in  another.  2.  The  bleed 
becomes  vascular  like  other  living  parts.  Mr  Hunter 
affirms,  that,  after  amputations,  the  coagula  in  the  ex* 
tremities  of  arteries  may  be  injected  by  mjecting  these 
arteries  ^  and  be  has  a  preparation  in  which  he  thinks 
he  can  demonstrate  vessels  rising  from  the  centre  of 
what  had  been  a  coagulum  of  blood,  and  opening  into 
the  stream  of  the  circulating  blood.  3.  Blood  taken 
from  the  arm  in  the  most  intense  cold  which  the  human 
body  can  bear,  raises  the  thermometer  to  the  same 
height  as  blood  taken  in  the  most  snitry  heat.  This  he 
considers  as  a  strong  proof  of  the  blood's  being  alive} 
as  living  bodies  alone  have  the  power  of  resisting  great 
degrees  both  of  heat  and  cold,  and  of  maintaining  in 
almost  every  situation,  while  in  health,  that  tempera- 
ture which  we  distinguish  by  the  name  of  animal  keat. 

4.  Blood  is  capable  of  being  acted  upon  by  a  stimulus* 
-    In  proof  of  this,  he  observes,  that  it  coagulates  from  ex" 

posure,  as  certainly  as  the  cavities  of  the  abdomen  and 
thorax  inflame  from  the  same  cause.  The  more  it  is 
alive,  that  is,  the  more  the  animal  is  in  health,  it  coa* 
gulates  the  sooner  on  exposure }  and  the  more  it  has  lost 
of  its  living  principle,  as  in  the  case  of  violent  inflam- 
mations, the  less  is  it  sensible  to  the  stimolus  produced 
from  its  being  exposed,  and  it  coagulates  the  later. 

5.  The  blood  preserves  life  in  different  parts  of  tbe 
body.  When  the  nerves  going  to  a  part  are  tied  or 
cot,  tbe  part  becomes  paralytic,  and  loses  all  power  of 
motion  j  but  it  does  not  mortify,  if  the  artery  be  cut, 
the  part  dies,  and  mortification  ensues.  What  keeps  it 
alive  in  the  first  case  ?  Mr  Hunter  believes  it  is  the 
living  principle  which  alone  can  keep  it  alive ;  and  he 
thinks  that  this  phenomenon  is  inexplicable  on  any  other 
supposition,  than  that  life  is  supported  by  the  blood. 

6.  Another  argnment  he  draws  from  tbe  case  of  a  frac- 
tured OS  humeri  be  had  occasion  to  observe.  A  man 
was  brought  into  St  George's  hospital  for  a  simple 
fracture  of  the  os  humeri^  and  died  about  a  month 
after  the  accident.  As  the  bobes  bad  not  onked,  Mr 
Hunter  injected  the  arm  after  deaths  He  imxnd  fitat 
the  cavity  between  the  extremities  ol  the  bones  was  fill- 
ed up  with  blood  which  bad  eoagnkitcd.  This  blood 
was  become  vasc«l«r.   lo  some  places  i%  was  vtty  nwoh 


so«    He  does  not  matntaia  that  af?  eoagalated  Uood  be^    BIsqI, 
comer  vascular :  and  indeed  the  Mrason  i9  obvions ;  for  *      '»    ■* 
it  is  of^en  thrown  out  and  coagulated  lii  parta  wliere  its: 
becoming  vaseirlar  ceuld  answer  no  end  ia  tbe  system  : 
as,  for  example,  in  tbe  cavities  of  aneOrAma)  sacs,  if  it 
be  supfiosed,  that,  in  sucb  cases  as  that  just  now  men- 
tioned, tbe  vessels  ate  not  fbroied  in  the  coagulum, 
btit  cortsefirom  the  neighbouring  arteries^  he  thinks  it 
equally  an  argument  that  the  blood  ia  alive ;  for  the 
substance  into  which  vessels  shoot  must  be  so.     Tbe 
very  idea  that  such  a  ^anthy  of  dead  matter  as  the 
whole  mass  of  blood  circulates  in  a  living  body^  appears^ 
to  him  absurd. 

The  system  which  at  present  standd  o|>posed  to  that  Nertost 
of  Mr  Honter,  eonsiders  tbe  brain  and  nervous  system  ^yitcm 
as  tbe  fountain  of  life  j  and  that,  so  far  frsm  'c^i^ng!!!^.^ 
its  li(ls  from  tbe  blood,  the  nervous  system  ia  capable  of  ^^^^Jl^  ^ 
instantaneonsly  changing  the  crasis  of  the  blood,  or  any  cuatun  tke 
other  animal  fluid  ;  and  though  the  nervous  system  can-^iul  prin- 
not  eontinne  its  action  fbr  any  length  of  time  if  tbe^ip^^ 
action  of  the  blood«>ves8els  is  suspended,  yet  the  heart 
and  bleod>vtsSels  eannot  act  for  a  single  moment  witb« 
out  the  influeftce  of  tbe  nervous  iutd.    Hence,  say  they, 
it  is  ptain,  we  must  suppose;  the  aervous  system,  and  not 
the  blood,  to  contain  properly  the  life  of  the  animal, 
and  consequently  to  be  the  principal  vital  organ.     Tlia 
secretion  of  the  vital  fluid  from  the  blood  by  means  of 
tbe  brain,  is,  by  the  supporters  of  this  hypothesis,  de- 
nied.    They  say,  that  any  fluid  Secreted  n'om  the  blood 
must  be  aqueous,  inelastic,  and  inactive ',  whereas  the 
nervous  fluid  is  full  of  vigour,  elastic,  and  volatile  in 
the  highest  degree.    The  great  necessity  for  the  circu^ 
lation  of  the  blood  tlitough  all  parts  of  tbe  body,  not- 
withstanding tlie  presence  of  the  nervous  fluid  in  tbe 
same  parts,  they  say  is,  because  some  degree  of  tension 
is  necessary  to  be  given  to  the  fibres,  in  order  to  fit 
them   for  the  influx  of  the  nervous  fluid ;  and  this 
tension  they  receive  from  the  repletion  of  the  blood-* 
vessels,  which  are  everywhere  dispersed  along  with  the 
nerves. 

To  follow  this  dispute  through  every  argument  tbatj)^,;^^ 
bath  been,  or  tbat  may  be,  used  by  both  parties,  would  gnneati  ia 
prove  tedious,  and  to  us  appears  in  a  great  measure  fiivoar  of 
unnecessary,  as  the  following  short  considerations  seem  ^  ^^' 
to  decide  the  matter  absolutely  against  the  patrons  of  ^^  ^^ 
tbe  nervous  system.    In  the  first  place,  then,  if  we  can 
prove  the  life  of  the  human  body  to  have  existed  in,  or 
to  have  been  communicated  from  a  fluid  to  the  nervous 
system,  the  analogical  argument  will  be  very  strongly 
in  favour  of  the  supposition  that  tbe  case  is  so  still. 
Now,  that  tbe  case  once  was  so,  is  most  evident ;  for 
the  human  body,  as  well  as  the  body  of  every  other  Ir- 
ving creature,  in  its  first  state,  is  well  known  to  be  a 
gelatinous  mass,  without  muscles,  nerves,  or  bk>od-ve8« 
sels.    Nevertheless,  this  gelatinous  miitter,  even  at  that 
time,  contained  the  nervous  fluid.    Of  this  there  can 
be  no  doubt,  because  the  nerves  were  formed  out  of  it, 
and  had  their  power  originally  from  it  \  and  what  is  re- 
markable, the  brain  is  observed  to  be  that  part  of  the 
animal  which  is  first  formed.     Of  this  gelatinous  fluid 
we  can  give  no  other  account,  tfaati  that  it  was  tbe  nu- 
tritious matter  ftmm  which  tbe  whole  body  appears  to 
be  formed.    At  the  original  formation  of  man,  and  othet 
animals,  therefore,  the  nutritious  matter  was  the  substra- 
tum of  the  tvhole  body,  cottStstiog  of  mascleSy  nerves', 
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Blood,    -blood- vetaeU,  &c.  nay  more,  it.iros  the  immediate  effi- 
*— -y— ^  ciCBt  cause  of  the  nervous  power  iiself.   Why  .should  it 
Ant  he  ^0  now  as  well  as  then  !    Again,  in  the  forffi»- 
iton  of  the  ejuhryo,  yfn  see  a  vital  principle  existing  as 
it  were  at  large,  and  fomuog  to  itiieJf  a  kind  .of  regu- 
lator to  its  own  motions,  or  a  habitation  ia  which  it 
.(dbooses  to  reside,  rather  than  to  act  at /random  in  thp 
.fluid.     This  habitation,  or  regulator,  was  undoobtodly 
il)e  nervous  system,  and  continues  so  to  this  momeiii^ 
hut  at  the  same  time,  it  is  no  less  evident  that  a  notri- 
^ious  fluid  was  the  immediate  origin  of  these  same  nerves, 
and  of  that  very  nervous  ftuid.    Now  we  know,  that  the 
AM  which  in  the  womb  nourishes  the  bodies  of  all  em- 
Jbryo  animals,  is  necessarily  equivalent  to  the  blood  which 
nourishes  the  bodies  of  adult  ones;  and  consequently, 
as  soon  as  the  blood  became  the  only  nutrttioas  juice  of 
the  body,  at  the  same  time  the  vital  or  nervous  fluid 
took  up  its  residenc^e  there,  and  from  the  blood  difiPosed 
itself  along  the  nerves,  where  it  was  regulated  exactly 
.according  to  the  model  originally  formed  in  the  em- 
brvo»     Perhaps  it  may  be  said,  that  the  vital  power, 
wlien  once  it  hath  taken  possession  of  the  luunofi  or  any 
Other  body,  requires  «o  addition  or  supply,  but  coBti- 
loues  there  in  the  same  quantity  from  first  to  last.     If 
,we  sMppose  the  nervous  power  to  be  immaterial,  this 
will  indeed  be  the  case,  and  there  is  an  end  of  reason- 
ing upon  the  subject ;  but  if  we  call  this  power  a  vola- 
tile and  elastic  fluid,  it  is  plain  that  there  willbe  more 
/occasion  for  recruits  to  such  a  power  than  to  any  other 
.fluid  of  the  body,  as  its  voUtility  and  elasticity  will 
,ppemo(e  its  escape  in  great  quantities  through  every 
part  ef  the  body.     It  may  ako  he  objected,  that  it  is 
absurd  io  ^oppose  any  floid,  or  mechanical  caase,  capa^ 
hie  of  patting  matter  in  such  a  form  as  to  direct  its 
.own  motions  in  a  particular  way  :  but  even  of  this  we 
.haiw  a  positive  proof  in  the  case  of  the  electric  fluid, 
for  if  any  quantity  of  this  matter  has  a  tendency  to 
.^o  from  one  place  to  another  where  it  meets  with  dif- 
jficulty,  through  the  air  for  instance,  it  will  throw  small 
conducting  substances  before  it,  in  order  to  facilitate  itt 
jpHogfess.     Also,  if  a  number  of  small  and  light  con- 
ducting substances  are  laid  between  two  mctdlic  bo- 
dies, so  as  to  form  a  circle,  for  example ;  a  shock  of 
.eleoiricity  will  destroy  that  circle,  and  place  the  small 
conducting  substancses  nearer  to  a  straight  line  between 
the  two  metals,  as  if  the  flaid  knew  there  was  a  shorter 
^passage,  and  resolved  to  take  that,  if  it  should  have  oc- 
«Sce£fes-€a0ion  to  return  *.     Lastly,  it  is  universally  allowed, 
irjct#y.       ii,^  ^  brain  is  a  secretory  organ,  made  up  of  an  jn- 
jBnite  nnq^ber  of  small  glands,  which  have  no  other  ex- 
«reteines  than  the  medullary  fibres  and  nerves.     As  a 
considerable  quantity  of  blood  is  carried  to  the  brain, 
«nd  die  minute  arteries  end  in  these  small  glands,  it  fol- 
lows, that  the  fluid,  whatever  it  is,  must  come  from  the 
iblood.     Now,  there  is  no  gland  whatever,  in  the  hu- 
man, or  any  other  body,  bat  will  discharge  tlie  fluid  it 
is  appointed  to  secrete,  in  a  very  considerable  quantity, 
if  its  excretory  is  cut.    Upon  the  cutting  of  a  nervoi 
therefore,  the  fluid  secreted  by  the  brain  ought  to  be 
discharged  ;  but  no  such  discharge  is  visible.    A  small 
quantity  of  glairy  matter  is  indeed  discharged  from  the 
large  nerves  ;  but  this  can  he  ne  other  than  the  nutri- 
tious jttice  necessary  for  their  sopport.    This  makes  it 
plaiflk,  even  to  demonstration,  that  the  floid  secreted  in 
tJie  brain^is  ifwiaMt  in  its  nature ;  and  m  we  know  the 
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-nenvous  fluid  hath  its  residence  in  the  brain,  it  is  very     Blood. 
probable,  to  use  no  stnonger  impression,  that  it  is  the 
peouliar  province  of  the  brain  to  secrete  this  fluid  from 
the  blood,  and  consequently  that  the  blood  originally 
contains  the  vital  pi iaoi pie.      • 

After  it  is  allowed  that  the  blood  contains  the  vital  VivHyiDg 
principle,  it  becomes  another  question,  not  very  easily  *pi"^  *"P- 
solved.  Whence  is  this  vital  principle  derived?-— For ?^^^ 
this  we  can  only  discover  two  sources  5  namely,  the  chyle  frggi  i]^^ 
er  aliment  from  whioh  the  blood  is  prepared,  and  re-mr. 
apiration.     The  latter  hath  been  commonly  held  as  the 
principal  source  of  the  vital  principle  ;  and,  for  a  long 
time,  it  was  generally  thought  that  there  was  a  kind  of 
vivifying  spirit  in  the  air,  which  being  absoi^d  by  the 
blood  at  each  inspiration,  common icated  to  that  floid 
the  quality  necessary  for  preserving  animal  life.    As  a 
proof,  of  this  it  was  urged,  that  life  cannot  be  supported 
without  respiration,  and  that  air  winch  hath  been  often 
breathed  ceases  to  be  capable  of  sepporting  life }  he- 
cause  when  once  it  has  been  totally  deprived  of  its  vi- 
vifying spirit,  it  can  communicate  none  to  the  blood  in      ,  2 j 
any  subsequent  respirations.— -This  doctrine,  however.  This  doc- 
hath  been  denied,  and  generally  thought  to  be  explod-  ^°^  ^^ 
ed  by  modern  discoveries.     Dr  Hales  ^i^ogs  several  "^'^^^^ 
experiments  against  it ;  of  which  the  following  may  denied. 
serve  for  a  specimen,  and  which  we  shall  give  in  his 
own  words.  ia 

**  I  tied  a  middle-si&ed  dog  alive  on  a  table,  and,  jy^  Halei'i 
having  laid  bare  his  windpipe,  I  out  it  asunder  just  be-csperiment 
low  the  larynx,  and  fixed  fast  to  it  the  small  end  of  aRga>**t  a 
oonnDon  fosset :  the  other  end  of  the  foeset  had  a  large  ^^T^'^E 
bladder  tied  to  it,  which  contained  162  cubic  inches  9)^  jp^.^ 
and  to  the  other  end  of  the  bladder  was  tied  the  great  ^y^^  yQi  j, 
end  of  another  fosset  whose  orifice  was  covered  with  a  p.  155. 
valve  that  opened  inwards,  so  as  to  admit  any  air  that 
was  blown  into  the  bladder,  but  none  could  return  that 
way  ^  yet,  for  fiirther  security,  that  passage  was  also 
stopped  by  a  spigot. 

**  As  eoou  as  the  first  fosset  was  tied  fast  to  the  wind- 
pipe, the  bladder  was  blown  full  of  air  through  the 
other  fosset  J  when  the  dog  had  breathed  the  air  in  the 
bladder  to  and  fro  for  a  minute  or  two,  he  then  breath- 
ed very  fiist,  and  showed  great  nneasiness,  as  being  al- 
most suffocated. 

^*  Then  with  my  hand  I  pressed  the  bladder  hard,  so 
as  to  drive  the  air  into  his  lungs  with  some  force ;  and 
thereby  made  his  abdomen  rise  by  the  pressure  of  the 
diaphragm,  as  in  natural  breathings;  then  taking  alter- 
nately my  hand  off  the  bladder,  the  lungs  with  the  ab- 
domen subsided  :  I  continued  in  this  manner  to  make 
the  dog  breathe  for  an  hour ;  during  which  time,  I  was 
obliged  to  blow  fresh  air  into  the  bladder  every  five 
minutes,  three  parts  in  four  of  that  air  being  either 
absorbed  by  the  vapourtf  io  the  lungs,  or  escaping 
through  the  ligatures  upon  my  pressing  hard  on  the 
bladder. 

**  During  this  hour,  the  dog  was  frequently  near  ex- 
piring, whenever  I  pfessed  the  air  hot  weakly  into  his 
lungs  I  as  I  found  by  his  pulse,  which  was  very  pUin  to 
he  felt  in  the  great  crural  artery  near  the  groin,  which 
{dace  an  assistant  held  his  finger  on  most  part  of  the 
time :  but  the  languid  pulse  was  accelerated  so  a^  to> 
heat  fast,  soon  after  I  dilated  the  lungs  much  by  pres-^ 
sing  hard  upon  the  bladder  j  eapocially  when  the  mo-  . 
tMMi  ef  ike  kmgs  was  prooMited  by  pretting  altemaieiy 
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M>ef ,  tkeualMoMefr  Mid  il|e  bladder,  wherrby  both  the  coop 
(kMt«en^iiAd'  dileftatiMi  «f  the  longs  were  intretsed; 
0  >M{iAMd)  I  oedld  4)y  this  meMls  rouie  the  Isnguid  p«l«e 
««IU»iieve>rI*)^«Med,  DOt'Otily  at  the  end  of  every  frvie 
■ultioleB^  iHien  niofe  air  wae  blown  into  the  bladder 
fnm  a^manff  longBi  bttt  ftbo  cowards-  the  end>of  the  five 
^aniite%>wben  the:  air  wa«  follest  of  fames* 
a'if^i'M  ibe'^nd  of  thebeur^  i  inteeded  to  trf  whether 
liiobuld  havelnrtive  aame  meens  kept  4he  dor  alWe  sesae 
tmie  tongerj  when  the  bladder  was  filled  with  the  (Mce 
of  ibiirfliagt  brimmiae  y  bal  being  obliged  to  eease  for  a 
Iktl^itiiiie  fffOM  >|iresinig  the  air  into  bis  longs^  while 
SMturs  wenyreparittg  for  this  additional  experimene, 
•a.l^btraseanidiM'  the  dog  died,  which  might  otherwise 
have  lived  longer  if  I  bad  oontinned  to  force  the  air  in- 
tofdieioiigsk      •  ^ 

bjMlNoWf  tboQgb  this  experiment  was  so  freqoently 

distnrbedi  b^  bMg  obliged  to  blow  more  air  into  the 

blilddi^r  I  attmes  during  the  liour ;  yet  since  he  was  ah- 

ai08t4offoGated  in  less  than  two  minutes,  by  breathing 

of  himself  to  and  fro  the  first  air  in  the  bladder,  be 

wroald  bsve  died  in  less  than  two  mtnntes  when  one* 

foonll4>f  the  old  air  remained  in  the  bladder  immedi- 

shelv  to  taint  the  new  air  admitted  from  a  iban^  lungs ) 

eo'that'  bis  continning  to  live  throogh  the  whole  boor, 

Must'be  owinrto  the  forcible  dilatation  of  the  longs  by 

xiempresling  tte  bladder,  and  not  to  the  vivifying  spirit 

^ibeeir.*' 

Pr  Pnett.  i  -Dr  Priestley  at  first  concluded  from  his  own  obser^ 

ley's  opir    ^arisnt,  aai  no*  doubt  very  justly,  that  air  which  hath 

^*^  beetf' often  brsaCbed  becomes  pernicious  by  its  accumu* 

litStfd  phlogiston,  stimulating  the  lungs,  and   making 

l(he  1  aaihntl  iali-  ittto  convuMons.     B^iration,  there- 

fbiK^^  bfeupptooed  to  be  a  phlogistic  process,  in  which 

^ife>^lood '^pAMs  with  its  sopmuous  phlogiston.    He 

idiA  "not' say ,' that  the   bhwd  receives  nothing  in  ex- 

elian^l  bill  rather  that  it  may  receive  some  nitrous 

^tfdfp^i  wbidi  gives  it  the  red  colour}  but  as  to 

%»lA^  rf^  ibg  e^t^'  be  detb  not  appear  to  have  the  least 

Mdk^^f  Aby^s^sh  thing  being  received  at  that  time. 

Miy/  i«r  Ml  fintiolMiie,  p^  9JJ.  he  expressly  adopts 

the  other  hypothesis,  namely,  that  the  vital  principle 

I  ''    WV^it^  from  the  chyle.    ^  My  conjecture  (says  he) 

'^^  U^'  'fhi^t  anlimals  have  a  power  of  converting  phlogiston, 

'     ,   Mrtf  the  state  in  Whioh  they  receive  it  in  their  nutri- 

eietM^  ioMk  that  state  iif  wbich  it  is  called  the  eintricol 

jlt^i'  that  the  brain,  besides  its  other  prcoer  uses,  is 

the  gre^  laboratory  and  repository  for  this  purpose ; 

dtat  by  means  of  the  nerves,  this  great  principle,  thus 

eitalted,  4s  directed  into  the  muscles,  and  foroea  them 

to  act  in  the  same   manner  as  they  are  forced  •  into 

action,  wbea  the  electric  fiuid  is  thrown  in  them  «& 

Bs  Baist'i      'These,  theories  weie  opposed  in  the  former  edition 

c^wiMMfit  of  this  work.     With  regard  to  jDv  Hales\  opinion, 

iAeoBcItt-    that  the  want  of  elasticity,  or  pressure,  is  the  reason 

*^^  why  phlogistieated  air  cannot  support  animal  life,  we 

apprehended  it  to  be  totally  incooeluslve,  because  it 

doth  not  at  all  appear  that  phlogisticaled  air  wants 

elasticity  ^  e»  the  contsary,  fipom  Or  Friestley^s  ex* 

perimentt,  it  appears  to  be  more  elastic  than  eoHHnon 

air.     Besides,  we  know  that  the  elasticity  of  every  luid 

Uiust  always  be  in  proportion  to  the  pressmre  «pb«  A%  ni 

reaction  is  always  e^uai  to  action.     Sv^posiiagithero^ 

fiBae  tko^Mii^iSl;  of  «Qf  portion  of  #h*  to  hi"  immpi^ 


tfa  premaaip  wf ;  the  ssperineuaibent  atmosphere  will  re-  jsknt^ 
dace  k  into  a  propoetieiiably  less  bulk,  and  then  it  is 
equally  elastio  with  the  fvst ;  fiir  if  it  wu  not,  it  wooU 
behove  Jt  still  to  yield  under  the  pressure.  Hence  we 
jnaysee,  that  as  the  bladder  made  use  of  in  Dr  Hales's 
axpenipent  was  by.  no  means  eufficient  to  keep  off  the 
-peeseure  of  the  external  atroosphel^  the  death  of  the 
dog  could  not  be  fairly  ascribeAto  wa«t  of' elasticity  in 
the>  tainled  air.  When  he  applied  mere  force  than  the 
aeMral  elaaticity  of  the  air,  be  kept-the  dog  aUme^  as  he 
eaUs  it,,  for  an  hour ;  but  we  can  by  no  a^eans  aJlow  a 
mechanical  cireulation  of  th^  blood  to  be  life,  any  mos^ 
than-  we  can  allew  a  dead  body  to  be  alive  on  account  of 
Che  motion  of  its  arm  or  any  other  member  by  media- 
pical  means.  The  experiment,  however,  is  valnabit, 
because  it  shews  that  respiration  is  one  of  the  imnsedlnte 
mechanical  agents  by  wbich  the  cireulation  of  tbe  blood 
is  carried  on  \  but  in  order  to  prove  that  the  dog  wAs 
really  kept  alive  by  this  means,  he  ought  to  bave  it* 
covered  mm  the  efiects  of  the  experiment.  Had  ]>r 
Hales  tried  a  similar  experiment  on  himself,  by  taking 
the  fosset  in  his  mouth,  closing  bis  nostrils,  and  caushlg 
another  periMn  compress  the  Madder,  we  have  not  tbe 
least  doubt  thai  he  would  then  have  feit  such  a  method 
of  breathing  not  to  be  a  way  of  pveserving  life,  but- of 
destroying  It.  ^  ^^ 

As  to  Dr  Priestley's  eonchmoDS,  it  wax  argued,  tlmt  Cssn  of 
«« though  he  found  nr  diminished  by  admitting  pklo-thsdWi 
giston  to  it,  Dr  Priestley  finds  the  mere  aocessiott  of  nay  ^^vJL^ 
material  substance  can  never  diminish,  but  must  inciense,  S^fjjj^^ 
its  bulk.  Tbe  diminution, therefore,  on  the  accessioB  of 
nhlogiston,  is  an  -evident  proof  that  some  part  of  the  air 
IS  actually  taken  away.  That  the  phlogiston  received 
is  not  incorporaled  with  the  air  is  Kkewise  evident,  as 
well  as  that  it  takes  op  space  in  the  tainted  air,  be- 
canse^  bv  agitation  in  water,  tbe  phlogistie  matter  se- 
parates from  the  air,  and  enters  into  the  wnt^.  The 
consequence  of  this  is,  that  the  air  is  still  farther  dimi* 
nisbed  in  bulk  \  and  what  remains  is  pore  air,  fit  fw 
supporting  animal  life,  and  of  being  fbither  diminbhed 
by  phlogiston  as  before.  It  appears  also  certain,  that 
phlogtstoB  lb  not  endowed  with  any  inherent  power  by 
whidi  it  can  expand  itself)  otherwise  it  wtfeld  fly  off 
in  vacuo^  which  it  is  n^ver  known  to  do.  Anotl^er  dr^ 
cumstance  we  must  also  attend  to  is,  that  the  notion  of 
phlogiston  seems  to  be  entireiy  confined  to  a  pAfticnlar 
part  of  the  atmosphere }  namely,  that  which  is  wlw  to 
well  known  by  the  name  ttfrfed  mm.  This  it  entirely 
deprives  of  its  elastic  principle,  96  that  it  is  acloally  no 
longer  air,  but  becomes  a  solid  subitance,  making  •apiurt, 
and  that  no  inconsiderable  one,  of  inmnnelnible  temslK 
trial  substances,  as  chalk,  limestone,  dcc« 

That  the  justness  of  the  conclusion  about  to   be 
drawn  from  Dr  Priestley ^s  experiments  may  bn  iMm   '-''''" 
apparent,  the  phenomena  were  summed  up  In  the 'two 
following  prepositions.    ^  f.^  Phk^istoo  cannot  ad-^ 
itself  without  the  assiotanoeof  air.    a«  The  •ttumiam  (k 
phlogiston  is  attended  with  the  total  deslrwetioir  of  Ui^     « 
elasticity  of  a  oeitainqua\itity  of  fixed  air,  which  fSum 
ceases  to  be  fluid.     Hence  we  affirm^  that  it  is  not  the       ^'3 
phlonistic  substenoe  which  aetS'^pontbe  siiri  bnl  Uie^^ya 
clastic  principle  in  th^  fixed  nirvonlnined  in  the 'eons- pUs|htit 
•Mm  atmosphere  that^teoii'tbe  pUogtsiio  snbstnnee."^^*'^ 
This  ohMtic  prinoipfer  Mtemg  nbe  phhigiMie  body,f^^ 
dii|4nMs<aipiuitiiy  of  phk^toii^^^  v^stsT^ 

quantity^ 
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B1m4.     qu«ottty«  Md  take)  il»  placet  n»A  ^enoe  peooeeds  tbe 
^'  \  J  "^  firat  dktiinHtioii  of  the  atr,  naft  fvom  an  aoce»iao  of 
pUogi«toni  butfram  an  escaped  the  ehutio  princtple 
belaagiog  to  fixed  air.     The  pblagintoa  aad  &xed  par- 
UgIm  of  the  air  now  Itaog  hMMe  like  smoke  or  vapour, 
aad  are  ready  to  ke  attracted  by  anj  tkiiig  rapabia  of 
inbibiiig  them;  and  kaoce  proeeedt  the  M^cond  diaiiii»- 
sp       iioo  by  agitation  ia  itatar.  i 
Pfoof  of  a       «« iJ^y^  1^  Apply  tJtiM  reasoniflg  to  Hie  point  in4|tte8tieA : 
[^^^.   The  blood  is  found  to  emit  phlogiston  from  the  kmgs 
lag  priaci-  ^^  every  exspiration :  therelbre  we  affirm  it  hath  recei- 
pie  froBi      ved  a  proportional  quantity  of  elastic  vapour  which  k 
tbeain       had  not  before*      Again:  The  air  expelled  fran  the 
lungs  is  found  to  contain  much  of  the  fixaMe  part 
floating  loo«e|  and  capable  of  being  attracted  by  Vimo* 
water,  &c*}  therefore  we  say,  this  elastic  principle  hath 
come  from  that  part  of  the  atmosphere.     But,  to  put 
the  matter  J)eyond  doubt,  the  very  inspection  of  arte- 
Tial  and  venous  blood  will  show,  that  the  first  hath  a 
quantity  of  elastic  matter  in  it  which  the  last'wants^ 
aad  as  the  brain  as  well  as  all  other  parts  of  the  body 
»re  supplied  with  arterial  blood,  we  think  it  abundantly 
evident,  that  this  elastic  principle  is  abtelotely.  and  ea» 
.seotially  necessary  to  life;  that  it  is  continually  expend- 
ed, thereon  i  and  that  it  may  be  said  with  the  ntiiioat 
propriety,  that  every  time  we  draw  the  air  into  our 
.  'IvMigiiy  we  receive  a  portion  of  vivifying  or  vital  spirit 
from  it  into  our  blood*    Add  to  all  this,  that  mauT 
substances  which  are  commonly  observed  to  phlogisti- 
cate  air,  appear  to  receive  an  elastic  spirit  by  so  doiogw 
Putrefying  bodies  swell ;  they  wonid  not  do  so  tVi  tNS- 
cuoitLtid  therefore  we  must  eoncludoi  tbit  they  receive 
this  elastic  principle  which  swells  tkem  from  the  extern 
pal  air ;  and  experience  §how*  that  it  ia  tomainnitatcd 
by  this  fixable  part  of  the  atmosphere^ 

^'  The  foregoinff  reasoning,   which  to  os  appeared 
aofficiently  concloMve,  leads  to  a  very  important  disco- 
^    very  ,10  natural  pliilosopby,  vix.  That  it  is  to  the  at- 
.mo8|diere,  and  to  that  particuhtr  part  of  it  which  goea 
by  the  nameof^^iyecf  otr,  that  we  are  every  moment  in- 
debted for  that  vital  spirit  which  animates  our  bodiea, 
ObJMUoa   "'^^  '*  ^^  immediate  bond  of  union  betwixt  onr  imma- 
aaswersd.  ^^ntl  tfirit  and  this  visible  ^orid.   It  may  be  askfd  in- 
deed. If  fixed  air  is  capable  of  supplying  this  spirit  in 
such  plenty,  how  comes  it  to  be  to  ioatantanaoasly  fiUal 
when  breathed  f  The  reply  to  this,  however,  ia  obvioua: 
it  oommuaicates  too  ^at  a  def|fee  of  ehatieity  to  the 
^kiodi  whenoe  the  circulation  la  stopped,  and  in<tant 
death  ensues.  -  That  this  is  really  the  case,  appeaiWi  from 
the^  following  account  of  the  symptoms  observed  on  tlie 
dissection  of  persons  who  have  been  au&cated  by  thia 

fUdicml     •    'Vi.The  vessels  of  the  birain  are  gorj^rd  with  blood, 

iMid  the  ventricles  of  that  viscns  are  filled  sometimes 

SfUh  a  frothy,  sometimes  with  akioody,  sevosity^  a.  The 

^runk  of  the  pulmonary  artery  t»  much  dAsteiide4«  and 

ihe  lungs  appear -neaiiy  in  a  jmtural  stale*     3*.TI)f 

«ight  ventricle  and  auricle  of  the  heart,  the  vencs  cavicv 

the  diatee-  ^  jugular  veins»  are  full  of  frothy  bkiod.     4.  Bloodv 

IJJj^^^^aerosity  is  often  found .  in  the  kronchiss.     5.  The  tru.oi 

bj  ilea  tikM  the  pulmonary  veinst  and  the  left  aniicio,  aro  eitbor 

>..  .        fmf^Ji  ot  nlaaost  emptv,  of  Uood.     &  The  ilo4^ 

iouod  in  the  places  that  have  been  menliooed  as^gSM- 

"^      '       rally  fluid,  and  as  it  were  in  a  dissolvjcd  atate*    J^  Ik 

owl;  cxtnurnsnUd  ioto  th^  cellular  CajUiirt»  of  UwImM) 
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air 


particularly,  because  it  is  in  this  part  that  it  abounds  BloedL 
moit*  7.  The  epiglottis  in  suSbcated  persons  is  raised, 
and  the  glottis  open  and  free.  8.  The  tongue  is  muck 
swelled,  and  can  hardly  be  contained  within  the  mouth* 
9.  The  eyes  protrude,  and  preserve  their  lustre  to  the 
second  or  third  day.  They  are  often  even  brighter  than 
natural.  10.  The  body  preserves  its  heat  for  a  long 
time*  N»y  the  beat  is  sometimes  greater  than  it  is  do* 
ring  life,  or  at  least  consistently  with  health*  ii.  The 
limbs  are  flexible  for  a  long  time  after  death;  12.  The 
face  i)*  more  swelled,  and  often  more  red  than  usual* 
13.  The  neck  and  upper  extremities  are  sometimes  an 
much  swelled,  that  they  appear  to  be  inflamed.  These 
eweHings,  however,  do  not,  like  oedematous  ones,  pre- 
serve tke  impressions  of  the  finger. 

**  This  account  seemed  so  much  in  favour  of  what  we  Yia^tL. 
had  already  advanced  concerning  the  action  of  fixed  toppoted' 
air,  that  no  observation  was  made  upon  it  farther  thantbe  caaia 
that  this  elastic  principle  would  seem  also  to  be  tlle?^**^"*^ 
cause  of  animal  heat;  for  as  the  blood  evidently  re-  ^ 
eeived  a  vast  quantity  of  elastic  fluid,  it  also  received  a. 
jouch  greater  proportion  of  heat  than  usual.*^  .. 

Such  was  the  mode  of  reasoning  adopted  at  that  Tfab  t&eofp 
time,  derived  from  tke  discoveries  wkich  had  been  made  ceirected. 
in  Aerokgf.  Succeeding  discoveries,  however,  have 
•made  it  evident,  that  fixed  air  is  not  one  of  the  natural' 
component  parts  of  our  atmosphere,  but  that  it  consists 
of  two  different  fluids  ;  one  of  which  has  been  called 
phiogtstieated^  the  other  dephk^ttkaUd^  air*  It  is  the 
latter  which  supplies  the  vital  principle ;  and  the  above 
Kasoning  still  holds  good,  only  substituting  the  worda 
4ephkigisticatedair  {qt  fated  air.  The  poisonous  quality 
of  the  latter  seems  also  still  to  depend  on  its  too  easy 
decomposition  \  by  which  means  the  elastic  principle  it 
discharged  into  the  blood  in  such  quantity  as  to  burst 
the  small  vessels,  as  has  already  been  observed*  This  is- 
shown  indeed  by  the  remedies  most  proper  for  the  re* 
covery  of  those  who  have  sufieredTrom  the  noxious  qua- 
lities of  fixed  air.  These  consist  in  evacuation,  and  espe- 
cially sprinkling  the  body  with  cold  water,  in  order  te 
take  off  the  superfluous  heat,  and  produce  an  universal 
contraction  of  the  vessels*  34 

It  now  remains  only  to  fpve  some  accoont  of  the  Circahuiaw) 


means  bv  which  the  circulation  of  the  blood  is  carried  f'  ^^^!^ 
on  in  the  living  body*    From  the  time  of  Harvey  till 


howcaixisdf 
•a* 


very  lately,  thi|t  was  supposed  to  be  chiefly  the  moscn- 
Jar  power  of  the  heart  nod  ortoriesy  which  by  some  pby^ 
siologists  have  been  thought  to  be  prodigiously  great ; 
and  accordingly  many  odculations,  requiring  no  sauJl 
degree  of  mathematical  knoededgf  to  oadersUnd  them, 
kave  been  made  of  the  forces  requisite  to  perforOi  thia 
circulation*  Other  physiologists^  kowevisr,  have  thooght 
proper  to  take  in  several  auxiliary  beipe,  as  the  metioni 
of  the  musclea,  reipifalion,  &c*i  aod  frook  Dr  Haks^s 
experiment  above-mentioned,  .it  Appears  iha^reapira- .  \', 

Vioo  haUi  a  considerahlor  influeQee  in  ithia  matter*    J%      \ 
cnnnot»  kove.ver^jbe  fiie  soleoouse^  sosiog  the^rc^H* 
lion  is  carried  oo  in  aniaiak  whick  do>  not  fespire.«-^I|k 
i71h  ^  Wilson,  kk  the.ieetnse  nlieady  qiioted»  •^gr 
gested  a  new  principle  oJF  motion,  jvhiok  ifO  believe  lOPS* 
#efer  used  befiire  to  aoMiwt  for  Iko  oiiteolatioo^Sif  immt       ^ 
iset  fluids*    It  is  shortly  this:  >«  As  tke  Aaida  of  OieKew^pa. 
Jtpmon.bed]R  4a  ol^of  thcmiOilSev  o  oootipoal  ip>M<^.t»d  tkeslt  br 
opnsoqosfitly  fTtfquire.  a  ooQstafi4  eopplj^JUt  proposlMk  ^  WOmb*. 

,M  fli«rt  look  :u||ap  :iliiiir  «B^ 

the 
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Btool     tlie  end  of  their  motion,  and  on  tbeir  entering  into  the 

body  to  be  the  beginning  of  it }   and  hence  we  are  to 

look  for  the  origin  of  all  the  motion  of  the  fluids  In  thitt 

part  of  the  system  where  the  new  supplies  are  taken 

This   is  the   primte  vise,  where   the  lacteals  ab- 


tn» 


Borb  a  fluid  from  the  digested  aliment,  and  convey  it 
into  the  blood.  The  power  by  which  this  is  acconi' 
jilished,  is  necessarilyindependent  of  the  heart,  as  having 
not  the  least  connexion  with  iL  It  has  been  said  to  be 
4 he  same  with  that  which  causes  fluids  rise  in  the  capil- 
lary tubes  *f  but  though  very  probably  the  powers  in  both 
eases  may  be  the  same,  there  is  this  remarkable  differ- 
ence between  them,  that  in  the  capillary  tubes  the 
duids  only  rise  to  a  certain  height,  and  will  not  rise  at 
all  unless  the  tubes  are  empty.  In  the  lacteals  the^ 
rise  in  vessels  already  full,  and  continue  to  do  so.  Nei- 
ther is  the  force  whereby  this  absorption  is  performed 
to  be  accounted  little  ^  seeing  the  supply  by  the  chyle 
must  constantly  be  equal  to  the  waste  which  is  conti- 
nually taking  place  in  the  fluids  already  contained  in 
(he  vessels.  We  see  also  with  what  force  an  absorp- 
tion of  this  kind  sometimes  takes  place  in  other  cases; 
thus  ropes  will  absorb  water  with  such  strength  aa  to 
raise  immense  weights  fastened  to  them,  and  which  no 
mechanical  injection  of  water  into  small  tubes  could 
possibly  accomplish.  What  is  already  said  of  the  lac- 
teals applies  also  to  the  lymphatics  }  and  from  thence 
%re  are  almost  tempted  to  conclnde,  that  the  case  is  the 
aame  with  the  sanguiferous  veins  also  j  that  though 
there  may  be  a  continuation  of  some  arteries  into  the 
veins  corresponding  with  them,  yet  that  for  the  most 
part  these  vessels  extravasate  the  blood  into  small  ca^ 
▼ijties,  which  is  then  taken  up  by  the  absorbent  power 
of  the  vei^s,  and  returned  to  the  heart. 

^  If,  however,  the  vessels  continued  absolutely  full, 
it  would  be  impossible  that  any  motion  should  be  car- 
ried on  in  them  \  and  to  continue  and  regulate  the  circu- 
lation, the  heart  with  its  cavities,  is  provided.  Let  us 
suppose,  that  by  the  above-mentioned  power  the  veins 
•re  all  fall,  and  the  auricles  or  chambers  into  which 
the  veins  empty  themselves  are  full  also  ;  where  is  the 
collected  stream  in  the  veins  to  go  next  ?  There  is  no 
room  for  more  in  the  auricle.  What  must  be  done  ? 
The  auricle  contracts  and  empties  itself.  The  conse- 
quence is  a  sudden  vacuum  equal  to  what  the  auricle 
could  contain  \  the  turgid  veins,  urged  by  the  absorb- 
ing power  above  mentioned,  rush  their  contents  into 
the  anricle  to  fill  up  the  vacuum  again  ;  and  all  behind 
moving  in  the  venous  direction  advances  forward  with 
«o  much  force,  that  the  veins  near  the  heart  sustain  a 
pnlsation  from  the  regurgitation  of  the  impetuous 
atream,  when  the  auricle  shuts  upon  it  to  empty  itself. 
In  short,  the  full  auricle  occupies  a  determinate  quan- 
tity oF  space  in  the  breast :  when  it  is  emptied,  there 
is  a  non-resisting  vacuum  of  so  much  space  as  was  foil 
before,  and  thither  there  is  a  mechanical  nisus  from  the 
remotest  filament  of  a  vein  over  the  whole  body,  which 
becomes  conspicuous  in  the  torrent  that  rushes  every 
other  moment  from  the  mouth  of  the  vena  cava  into 
this  vacuum.** 

This  is  a  short  abstract  of  Dr  Wilson*s  new  theory 
of  the  circulation.  Accordins  to  him,  this  absorbing 
power  of  the  veins  is  the  principal  agent,  while  the 
lieaft  and  arteries  do  no  DDore  than  empty  themselves 
of  the  blood  with  whiqfa  they  are  £U«d  by  the  ^eins* 
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Even  this  cause,  however,  he  says,  would  not  he  soSi-  Blood. 
cient  to  carry  on  the  circulation  for  a  single  moment, 
without  the  presence  of  another  which  he  calls  /i/^,  and 
doe3  not  consider  as  absolutely  unmechanical,  though 
we  cannot  reduce  it  either  to  mechanical  rules  or  ideas. 
But  as  we  apin-ehend  all  speculations  concerning  such 
causes  roubt  be  arbitrary  and  without  foundation,  we 
forbear  to  give  any  account  of  the  doctor's  opinion  on 
this  subject. 

It  hath  been  a  general  opinion,  that  blood,  as  it  exists  bIo^  <,„.. 
in  the  bodies  of  animals,  contains  a  considerable  quantity  taint  no  air 
of  common  air  9  and  indeed  it  is  certain,  that  blood,  af- ^l>l^c  >>  the 
ter  it  has  been  drawn  from  the  veins  of  any  animal,  and  ^^*  <^( 
afterwards  placed  under  the  receiver  of  an  air-pump,  *°^^* 
yields  a  very  considerable  quantity  of  air  upon  exhaust- 
ing the  receiver :  but  if  a  portion  of  any  bloodtvessel  h 
tied  up  so  as  to  prevent  the  escape  of  its  contents,  and 
then  cut  out  of  the  body  and  placed  under  a  receiver, 
it  will  not  swell,  or  show  the  least  sign  of  its  contain- 
ing any  quantity  of  air  whatever. 

filood  was  formerly  held  in  great  esteem  as  a  medi-  Muttcmil 
cine  for  some  particular  diseases.  Baths  of  the  blood  of  and  iku 
infants  have  been  recommended  as  an  infallible  remedy  bscs  of 
for  the  elephantiasis,  &c.  j  and  the  blood  of  goats  and^^^*^ 
some  other  animals  was  nsed  by  the  Galenists,  and  is 
recommended  even  by  Dr  Mead  in  pleurisies  :  hat  the 
first  abominable  medicine,  as  well  as.  the  other,  is  now 
deservedly  exploded.     The  principal  use  of  blood  in 
the  arts  is  for  making  Prussian  blue,  or  sometimes  for 
clarifying  certain  liquors }  it  is  also  recommended  in 
agriculture  as  an  excellent  manure  for  fruit-trees.    A 
mixture  of  blood  with  lime  makes  an  exceedingly  strong 
cement  ^  and  hence  it  b  of  use  in  the  preparation  of    ^^ 
some  chemical  lutes,  the  making  floors  *,  &c.     As  ^rtSfttwr. 
food  it  hath  been  disputed  whether  blond  really  aflR)rd8^o  u^, 
any  nourishment  4>r  not.     The  best  judges,  now,  bow- 
ever,  are  generally  agreed  that  it  is  very  nutritions  $ 
and  though  out  of  the  body,  like  the  white  of  an  egg, 
it  is  very  inaoluble,  yet,  like  that  too,  f'n  the  body  it  is 
commonly  of  easy  digestion.     It  is,  however,  highly 
alkalescent  in  hot  climates  :  on  which  account  the  pro- 
hibition of  it  to  the  Israelites  was  very  proper.     Even 
in  this  country,  when  blood  was  used  as  food  in  great 
quantity,  the  scurvy  was  more  frequent  than  at  other 
times  }  but  to  a  naoderate  nse  of  it  here  no  such  objec- 
tion takes  place. 

In  some  countries,  we  are  told  that  the  barbarians 
were  accustomed  to  intoxicate  themselves  by  drinking 
the  warm  blood  of  animals ;  and  as  it  has  been  shown 
that  this  fluid  is  the  immediate  reservoir  of  the  vi- 
tal  principle,  it  seems  by  no  means  improbable  that 
it  may  be  possessed  of  an  inebriating  quality.  Some 
expressions  in  Scripture  seem  to  countenance  this  hypo- 
thesis. 

JUiigwus  tt9es  of  Blood.  Among  the  ancients  blood 
was  used  for  the  sealing  and  ratifying  covenants  and 
alliances,  which  was  done  by  the  contracting  parties 
drinking  a  little  of  each  others  blood  j  and  for  ftppea- 
sing  the  manes  of  the  dead  >  in  order  to  which  blood 
WM  oflkred  on  their  tombs  as  part  of  the  funeral  ce« 
remony. 

The  blood  of  victims  was  anciently  the  portion  of 
the  gods  $  and  acoordingly  was  poured  or  sprinkled  on 
theHiltars  in  obtalion  to  them* 

The  priests  made  another  use  4yf  bloody  viE*'for  d^vioaf- 
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ti\o'>^     tion :  tlie  streatoi ng  of  bToocf  from  tht  e&rtb,  fire,  and 
the  like,  was  lieW  a  prodigy  or  omen  of  eviT. 

Tlie  Roman  priests  were  not  unacquainted  with  the 
t)se  of  biood  in  miracles ;  they  bad  their  ffaices  of  blood 
From  images,  ready  to  ser?e  a  turn  ^  witness  that  said 
to  have  streamed  from  the  statue  of  Minerva  at  Mo- 
dena,  before  the  battle  at  that  place.  But  we  know 
Dot  whether  in  tfais  their  successors  have  not  gone  be- 
yond them.  Hotf  many  relations  in  ecclesiastical  wri- 
ters of  M adnnas,  cfucifixes,  and  wafers,  bleeding  ? 
At  least  the  liquefaction  of  the  blood  of  St  Januarius 
at  Naples,  repeated  annually  for  so  many  ages,  seems 
to  transcend  by  far  all  the  fraads  of  the  Grecian  or  Ho- 
nian  priesthood.  Bat  the  chemists  at  last  got  into  the 
secret ;  and  we  find  M.  Neumann  at  Berlin  to  have 
performed  the  mirable  of  the  liqnefaction  of  dried  blood, 
with  all  the  circumstances  of  the  Neapolitan  experi- 
ment. 

Among  the  schoolmen  we  find  a  famous  dispute,  un- 
der Pope  Pius  II.  whether  the  blood  of  Christ,  which 
fell  from  him  in  the  three  days  passion,  retained  or  lost 
the  hypostatic  union  ^  and  consequently  whether  it  i#as 
the  proper  object  of  adoration.  The  Dominicans  main- 
tained the  former,  the  Franciscans  the  latter.  It  seems 
the  Dominican  doctrine  gained  the  ascendant,  as  being 
fitted  to  favour  the  profits  of  the  monks  \  who  becom- 
ing possessed  some  way  or  other  of  a  few  drops  of  this 
precious  liquor,  were  secured  of  ample  offerings  from 
the  deluded  laity,  who  flocked  to  pay  their  homage  to 
the  sacred  relic.  Joseph  of  Arimathea  is  said  to  have 
fir^it  brought  into  Britain  two  silver  vessels  filled  with  the 
blood  of  Christ,  which  by  his  order  was  buried  in  his 
tomb.  King  Henry  III.  had  a  crystal,  containing  a 
portion  of  the  same  blood,  sent  him  by  the  master  of 
the  temple  of  Jerusalem,  attested  with  the  seals  of  the 
patriarch  ;  which  treasure  the  king  committed  to  the 
church  of  St  Peter^s,  Westminster,  and  obtained  from 
the  bishops  an  indulgence  of  six  years  and  ti6  days  to 
all  that  should  visit  it.  Mat.  Pans  even  assures  us,  that 
the  king  summoning  his  nobles  and  prelates  to  cele- 
brate the  feast  of  St  Edward  in  St  Peter^s  church,  was 
chiefly  pj'O  veneraticne  sancti  sanguinis  Christi  nuper 
adepU\  **  in  veneration  of  the  holy  blood  of  Christ  late- 
ly acquired.^*  Divers  others  of  our  monasteries  were 
possessed  of  this  profitable  relic  \  as  the  college  of  Bons 
Hommes  at  Asfaridge,  and  the  abbey  of  Hales,  to  whom 
it  was  given  by  Henry,  son  of  Richard  duke  of  Corn- 
wall and  king  of  the  Romans.  To  it  resorted  a  great 
concourse  of  people  for  devotion  and  adoration  ^  till  in 
1538,  as  the  Reformation  took  place,  it  was  perceived 
to  be  only  honey  clarified  and  coloured  with  saf- 
fron, as  was  shown  at  St  PauPs  cross  by  the  bishop  of 
Rochester.  The  like  discovery  was  made  of  the  blood 
of  Christ,  found  among  the  relics  in  the  abbey  of  Fes- 
champ  in  Normandy,  pretended  to  have  been  preserved 
by  Nicodemus,  when  be  took  the  body  from  the  cross, 
and  given  to  that  abbey  by  William  duke  of  Norman* 
dy ;  it  was  buried  by  bis  son  Richard,  and  again  dis- 
covered in  Ii7it  ftnd  attended  with  different  miracles  j 
f.ut  the  cheat,  which  had  been  long  winked  at,  wa0 
at  length  exposed,  the  relation  of  which  is  given  by 
Speed. 

Avenger  ofBhOdD^  among  the  Jews,  was  the  next 
of  kin  to  the  person  murdered^  who  was  to  pursue  th« 
murderer. 


Blood 

n 

Blood. 
While. 


Ecclesiastical  judges  retire,  when  judgment  Is  to  be 
giyen  in  cases  of  hhod^  by  reason  the  church  is  supposed 
to  abhor  blood  :  it  condemns  no  person  to  death  ^  and 
its  members  become  irregular,  or  disabled  from  their 
functions,  by  the  effusion  of  blood. 

Field  of  BlooJ)^  in  ^yx%9ic  AcetdamOy  was  a  field  pur- 
chased by  the  Jews  with  the  thirty  pieces  of  silver 
which  had  been  given  to  Judas  for  betraying  his  ma- 
ster, and  which  he  had  restored.  It  still  serves  for  a 
burial-ground,  in  which  all  pilgrims  who  die  in  their 
pilgrimage  at  Jerusalem,  are  interred. 

BiooD'Hound^  in  Zoology ^  the  canis  sagax  of  Lin- 
nseus  *,  le  cAien  courant  of  Bufibn,  the  sleutkounde  of  <>See  Com* 
the  Scots  :  The  honnd  or  dog,  with  long,  smooth,  and 
pendulous  ears.  It  was  a  dog  of  great  use,  and  in 
high  esteem  with  oar  ancestors  :.  its  employ  was  to  re- 
cover any  game  that  had  escaped  wounded  from  the 
hunter,  or  been  killed  and  stole  out  of  the  forest.  It 
was  remarkable  for  the  acuteness  of  its  smell,  tnicing 
the  lost  beast  by  the  blood  it  had  spilt ;  from  whence 
the  name  is  derived.  This  species  could,  with  the  ut- 
most certainty,  discover  the  thief  by  following  bis 
footsteps,  let  the  distance  of  his  fight  be  ever  so  great^ 
and  through  the  most  secret  and  thickest  coverts  \  ndr 
would  it  cease  its  pursuit  till  it  had  taken  the  felon»- 
Tbey  were  likewise  used  by  Wallace  and  Bruce  during 
the  civil  wars.     The  poetical  historians  of  the  two  he-  ^ 

roes  frequently  relate  very  curious  passages  on  this  sub- 
ject 'y  of  the  service  these  dogs  were  of  to  their  master^, 
and  the  escapes  they  had  from  those  of  the  enemy.  The 
blood- hound  was  in  great  request  on  the  confines  of 
England  and  Scotland  \  where  the  borderers  were  con- 
tinually preying  on  the  herds  and  flocks  of  their  neigh- 
bours. The  true  blood-hound  was  large,  strong,  mus- 
cular, broad-breasted,  of  a  stem  countenance,  of  a  deep  . 
tan-colour,  aiid  generally  marked  with  a  black  spot 
above  each  eye. 

BtOOD'Shotten.  SeeOPHTHALMIA^MjCDIClKE  Jfz^<r«* . 

BLOOD'Spaven,     See  Farriert  Index. 

Spitting  ofBhooDy  or  Hatnoptoe*  See  MsDlClKt 
Index. 

Whole  and  Half  Blood  ;  &  kinsman  of  the   whole 
blood  is  he  that  is  derived  from  thte  same  couple  of  an- 
cestors \  whereas  a  person  of  half  blood  descends  from  . 
either  of  them  singly  by  a  second  marriage. 

Blood  of  Christy  the  name  of  a  military  order  insti- 
tuted at  Mantua  in  i6o8.    Tlie  number  of  knights  was . 
restricted  to  20,  besides  the  grand-master.     Their  de- 
vice was,  'Domine^  probastime  ;  or.  Nihil  hoc^  iriste^ 
recepto :  **  Lord,  thou  hast  proved  me  >**  or,  •*  Fortifi-  - 
ed  by  this,  no  evil  can  prevail.** 

Precious  BtooD^  a  denomination  given  to  a  reformed 
congregation  of  Bemardine  nuns  at  Paris,  first  establish-  - 
ed  under  that  name  in  1661. 

Dragon'* s  Blood.    See  Dragon. 

BLooD-Stone.  See  Hjematites,  Mimeralogt- 
Index. 

BLOOD'Vessets.    See  Akatomt  Index. 

BLOOD-lFhite^  in  ancient  law  writers,  signifies  bloody . 
and  a  pustomary  amercement  paid  as  acompositiom  for 
the  shedding  or  drawing  of  blood.     The  word  is  also  < 
Written  blodwhite^  blodtvita^  bhdwyta^  bhodwit^  blodwit^  . 
bhudwit^  and  bltiidweii.    It  is  formed  from  the  ancient 
Saxon  bludy  '*  blood ,*^  and  vile  or  ti^fVe,  '*  a  fine  or  pe- 
nalty.*^ The  word  also  denotes  an  exemption  firom  thi<  . 
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BIo#4.  pesftity,  granted  hj  tbe  king  to  oertttn  pertoni  nnd 
coiMBmities  as  a  apecial  fiivoor*  King  Henrr  II*  grant- 
ed to  all  tenants  within  the  hononr  of  Wallingferd^^- 
Ut  pneti  tint  de  kidagio  et  biodwiU  ei  bredwiie. 
BLOOD'fTori.  See  Rumex,  Botany  Index. 
Blood,  TAomas,  generally  known  by  the  appella- 
tion of  Colonel  Bloody  was  a  dislModed  omeer  of  direr 
Cromweiri,  famous  for  bis  daring  crimes  and  his  sood 
fortone.  He  was  first  distingnisbed  by  enga^ng  in  a 
eonspiracy  to  surprise  the  cattle  of  Dublin ;  which  was 
defeated  by  the  Tigilance  of  the  duke  of  Ormond,  and 
some  of  his  accomplices  were  executrd.  Escaping  to 
England,  he  medicated  revenge  against  Ormond ;  and 
actually  seized  him  one  night  in  his  coach  at  St  James's 
atreet,  where  he  might  bare  finished  his  purpose  if  he 
had  not  studied  refinements  in  his  vengeance.  He 
bonnd  him  on  horseback  behind  one  of  his  associates, 
resolving  to  hang  him  at  Tyburn,  with  a  paper  pin- 
ned to  his  breast :  but,  when  they  got  into  the  fields, 
the  duke,  in  his  efforts  for  liberty,  threw  himself  and 
the  assassin,  to  whom  he  was  fastened,  to  the  ground  } 
and,  while  they  were  struggling  in  the  mire,  be  was  res- 
cued by  his  servants ;  but  the  authors  of  this  attempt 
•were  not  then  discovered.  A  little  after,  in  1671,  Blood 
formed  a  design  of  carrying  off  the  crown  and  regslia 
irom  the  Tower  j  a  design  to  which  he  was  prompted, 
JM  well  by  the  surprising  boldness  of  the  enterprise,  as 
by  the  views  of  profiL  He  was  very  near  succeeding. 
He  had  bonnd  and  wounded  Edwards  the  keepel*  of 
■the  jewel-office,  and  had  got  out  of  the  Tower  with  his 
prey  ^  but  was  overtaken  and  seized,  with  some  of  his 
associates.  One  of  them  was  known  to  have  been  con- 
.eemed  in  the  attempt  upon  Ormond  ^  and  Blood  was 
immediately  concluded  to  be  the  ringleader.  When 
ifuestioned,  he  frankly  avowed  the  enterprise  j  but  re- 
fused to  discover  his  accomplices.  "  The  fear  of  death 
(he  said)  should  never  engage  him  either  to  deny  a 
.guilt  or  betray  a  friend.*'  All  these  extraordinary  cir- 
cumstances made  him  tfie  ^neral  subject  of  conversa- 
tion) and  the  king  was  moved  with  an  idle  curiosity 
to  see  and  speak  with  a  person  so  noted  for  his  coo* 
-jrage  and  his  crimes.  Blood  might  now  esteem  him- 
self Secure  of  pardon ;  and  he  wanted  not  address  to 
improve  the  opportunity.  He  told  Charles,  that  he 
had  been  engaged,  with  others,Mn  a  design  to  kill  him 
with  a  carabine  above  Battersea,  where  bis  majesty  of- 
jten  went  to  bathe  \  that  the  cause  of  this  resolution  was 
ihe  severity  exercised  over  the  consciences  of  the  godly, 
in  restraining  the  liberty  of  their  religious  assemblies  : 
that  when  he  had  taken  his  stand  among  the  reeds,  full 
of  these  bloody  resolutions,  be  found  bis  heart  checked 
iwith  an  awe  of  majesty ;  and  he  not  only  relented  him- 
aelf,  but  diverted  his  associates  from  their  purpose :  that 
he  had  long  agn  brought  himself  to  an  entire  indiffer- 
ence about  life,  whicli  he  now  gave  for  lost^  y^t  Could 
be  not  forbear  warning  the  king  of  the  danger  which 
might  attend  his  execution :  that  his  associates  had 
bound  themselves  by  the  strictest  oaths  to  revenge  the 
death  of  any  of  their  confederacy;  and  that  no  |irecau- 
tion  or  power  could  secure  any  one  from  the  effiect  of 
their  desperate  resolutions.  Whether  these  considera-- 
tions  excited  fear  or  admiration  in  the  king,  they  con- 
firmed his  resolution  of  granting  a  pardon  to  Blood  ; 
but  he  thought  it  a  requisite  point  of  decency  first  to 
obtain  the  dnke  of  Ormondes  consent.    Arlington  camo 
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to  Omiand  tn  th«  king^ls  name,  and  dMfnd  that  ha 
wonld  not  prosecute  Bl^d,  for  rtaaoaa  wMdh  he-  was 
commanded  to  give  him.  The  doka  fte^iod,  dMit  Im 
majesty's  commands  were  the  only  reason  that  could  bo 
given  :  and  being  sufficient,  ho  might  therefera  spare 
the  rHt.  Charles  carried  his  kindaoas  to  Blood  slili 
farther  \  he  granted  him  an  estate  of  500I.  a-yaar  ta 
Ireland ;  he  encouraged  his  atteodaaoe  abaat  ni  pcfw 
son  *f  ho  showed  him  great  countenanta  }  and  many  ap» 
plied  to  him  for  promoting  their  pretensions  at  covirt. 
Aiid  while  old  Edwards,  who  had  btavely  ventured  his 
life,  and  bad  been  wounded  in  defendinr  tbn  crewa 
and  regalia,  was  forgotten  and  neglected,  this  man, 
who  deserved  only  to  be  stared  at  and  detested  as  a  ommi- 
ster,  became  a  kind  of  favourite.  Blood  enjoyed  bia 
pension  about  ten  years,  till  being  charged  with  fixing 
an  imputation  of  a  scandalous  nature  on  the  duke  of 
Buckingham,  he  was  threwn  into  prison,  where  he  died 
August  14.  x68o. 

BLOODY,  something  belonging  to  or  abounding 
with  blood. 

BloodY'FIux.    See  Medicine  Inden. 

BiooDT-Hand  is  when  a  trespasser  is  apprehended 
in  a  forest  with  his  hands  or  other  parts  bloody  $  which 
is  a  cireomstance  of  his  haviug  killed  the  deer,  thongh 
he  be  not  found  chasing  or  hunting  them. 

BLOoDY'Rttin,    See  Bain. 

BLOODY'Sweat.  Many  insUnces  of  this  are  recorded, 
in  which  it  has  been  owing  to  bodily  di^iorder,  or  ex- 
treme mental  agitation  and  agony.  See  particniarly 
Aristotle's  Hist.  Animal.  lib.  lii.  cap.  19.  apud  Oper. 
tom.  i.  l*huanus  Hist.  Temp.  &c  lib.  ii.  aped  Oper. 
tom.  i.  Melanges  d'Histoire  et  de  Literature,  &c  par 
M.  V.  Marville,  tom.  iii.  p.  149.  Acte  Physico-Hed* 
Norimbergse,  vol.  1.  p.  84.  and  vol.  viii.  p.  428. 

BtooDY-Urine,     See  Medicine  Index. 

BLOOM,  a  mass  of  iron  after  having  undergone  the 
first  hammering  called  blomary.  It  has  yet  to  under* 
go  many  hammerings  before  it  become  iron  fit  for  the 
smith's  use,  and  be  first  made  what  they  call  the  oif- 
cony.     See  Ancont. 

BLOOT,  Peter,  a  Flemish  painter,  whose  works 
are  not  frequently  seen  in  these  kingdoms ;  nor  are 
they  easily  purehased  in  Holland,  being  carefully  pre* 
served  in  private  col  lections,  and  are  highly  esteemed. 
The  subjects  he  chose  to  paint  were  always  taken  from 
the  lowest  life ;  such  as  boors  drinking,  feasting,  dan* 
cing,  or  quarrelling ;  shepherds  piping,  and  soaie« 
times  the  marriages  of  villagers*  He  was  a  faithful, 
and  indeed  too 'servile  an  imitator  of  nati^re ;  never  de- 
parting from  the  actions,  attitudes,  or  draperies  of  his 
models.  He  showed  a  good  knowledge  of  the  chiaro- 
scuro and  perepective  \  he  had  a  delicate  manner  of 
penciling,  and  his  colouring  was  mellow  \  but  he  had 
no  idea  of  elegance :  yet  his  pictures  have  in  many 
respects  great  merit,  and  his  defects  seem  rather  im- 
putable to  the  taste  of  his  country  than  to  bfs  own  ge- 
nius ;  some  of  his  works  being  for  the  Hghtness  of 
the  touch,  the  neatness  of  handling,  and  tramiparelice 
of  colour,  equal  to  the  best  of  his  time.  He  died  in 
l66j. 

BLOSSOM,  in  a  general  sense,  denotes  the  flower 
of  any  plant.     See  the  article  Flower. 

Blossom^  in  a  more'  proper  sense,  is  restrained  to 
the  flowers  of  trees  which  they  put  forth  in  the  spring, 
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nimmm   M  Urn  tv^mtmrnot  thmrSnil^  oiknwpie  oiUed  Uieir 
I        Umn^    Tke  oSm  •!  the  b^oiMUi  k.  partly  to  pmtectt 

^^"^.  sutl  pattly  loihmw  liaiiiiilinent  to,  the  embryo  fruit  or 
•eed..v 

>  BLOat^Mf  or  PMRp^-Ooi^bfirvd^  iq  the  mM)ege»  m  term 
iijlpli^  to  0  bQio^  that  has  bis  hair  wfaite«  but  interniix* 
od  al^  oiler  with  lorrei  and  bay  hairs*  Such  horses  are 
flo.wBnesiUe  and  harii,  both  in  the  month  and  tbeflaokSy 
tj^at  they  tfo  scarcely  valoed }  besides  they  are  apt  to 
turn.  bMjsAi 

BJ[^SSOM]NG  or  Plants,  the  act  of  blowing, 
or  putting  fofth  flowers  or  blossoms,  called  also^u;^« 
^tg4  The  blossomiug  of  the  Glastonbury  thorn  piously 
ott  CbrifttoiM-day  moniiogt  is  a  vulgar  error  j  owing 
to  this,  that  the  plant,  besides  the  usual  blossoming 
in  iJie  epring,  soOMtimcs  puts  forth  a  few  white  tran- 
sient b|osaon)S  in  the  middle  of  winter.  For  the  bios- 
somii^  of  the  rose  of  Jericho  on  the  same  day,  as  it  is 
commonly  held  in  England,  or  in  the  time  of  midnight 
^pM8|  as  it  is  held  in  France,  is  somewhat  more  than 
an  error,  being  really  a  fraud  on  one  side,  and  a  super- 
stition on  the  other.  This  rose,  whose  leaves  are  only 
dosed  Aod  shrivelled  up  in  winter,  will,  at  any  time, 
vpoa  setting  its  pedicle  in  water,  expand  and  blossom 
m-new  i  because  the  pedicle  being  spongy  imbibes  the 
fluid  apace,  and  thus  fills  and  swells  out  the  shrivqjled 
leaves  ^  which  property  some  monks  have  turned  to 
good  accAuat. 

BLOTELING,  or  Blootclu^g,  Abraham,  an 
eogiraver  who  flourished  about  the  year  1672.  He 
W4U  a  native  of  Amsterdam,  and  designed  as  well  as 
OQgraved*  From  the  style  of  his  etchings,  which  have 
great  merit,  he  is  supposed  to  have  frequented  the 
school  of  the  Vissehers.  He  came  into  England  about 
the  year  1672,  or  1673,  at  the  time  the  French  in- 
vaded Holland  ;  but  he  did  not  reside  there  long.  He 
not  only  etched,  but  also  scraped,  several  mezzotint()s, 
which  were  much  esteemed.  Vertue  informs  us,  tliat 
whilst  he  was  in  England,  he  received  30  guineas  for 
an  etching  of  the  Duke  of  Norfolk.  From  hence  be 
returned  to  Amsterdam,  where,  in  all  probability,  he 
died..  In  the  year  .1685,  ^  published  at  Amsterdam 
the  gems  of  Leonardo  Aogustipo,  and  etched  the  plates 
himself. 

BLOUNT,  Thomas,  a  learned  English  writer  of 
the  17th  century,  bom  at  Bordesley  in  Worcesterfihire. 
He  had  not  the  advantage  of  an  university  education  ; 
but,  by  strength  of  genius  and  great  application,  mnde 
a  considerable  progress  in  litersture.  Upoi^  the  break- 
ing out  of  the  popish  plot  in  the  reign  of  King  Charles 
IL  being  much  alarmed  on  account  of  his  being  a  zeal- 
ous Roman  Catholic,  he  was  seized  with  a  palsy  ^  and 
died  in  December,  1679,  *R^^  ^'*  ^®  wrote,  i.  The 
Academy  oC  Eloquence,  containing  a  complete  English 
rhetoric.  2.  Glossographia,  or  a  dictionary  interpret- 
ing such  hard  words,  whether  Hebrew,  Greek,  Latin, 
Italian,  &c.  as  are  now  used  in  our  refined  £ngli»h 
tongue,  &c.  3.  Boscnbel  ;  or  the  History  of  his  Ma- 
jesty^s  Escape  after  the  Battle  of  Worcester.  4.  A 
law  dictionary.  5.  Animadversions  upon  Sir  Richard 
Baker^s  chronicle.  6.  Frogmehta  Antiquitatis ;  and 
otiier  work^ 

Blount,  Sir  Henry ^   an  English  writer,   born  at 

hie  father^s,  seat  in  Hertfordshire  in   1602.     After  a 

regular  education,  he  set  out  on  his  travels  in  1634. 
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H^c  became  acquainted  with  a  janizary  at  Venice,  ai^d 
accompanied  him  into  the  Turkish  dominions.  Having 
been  abroad  two  yearSt  he  returned  andpuUi^ihed  a 
relation  of  his  travels  in  the  Levant,  which  went 
through  several  editions.  He  was  knighted  by  Char.  Ik 
and  was  at  the  battle  of  Edge-Hill,  at  which  time 
he  is  supposed  to  have  had  the  charge  of  the  young 
princes  \  but,  after  the  king's  death,  was  employed  by 
the  parliament,  and  by  Cromwell.  Yet  after  the  re- 
storation of  the  royal  family  he  was  appointed  High 
sheriff  pf  the  county  of  Hertford,  and  from  that  ttflie 
lived  as  a  private  gentleman  above  20  years.  He 
published,  i.  An  account  of  his  travels.  2.  Six  co- 
medies written  by  John  Lilly,  under  the  title  of  Cour^ 
Comedies.  Q.  The  Exchange  Walk,  a  satire  ;  and,  4» 
An  Epistle  in  praise  of  Tobacco.  He  died  Octobtr 
9.  1682.  , 

Blount,  iSlrr  Thomas  Fope^  baronet,  an  emiuen^ 
writer,  and  the  eldest  son  of  the  former,  was  born  at 
Upper  Holloway,  in  the  county  of  Middlesex,  Septem- 
ber 12.  1649.  ^^  ^^^  educated  under  the  eye  of 
his  father  5  and  always  distinguished  himself  as  a  lover 
of  liberty,  a  sincere  friend  to  his  country,  and  a  true 
patron  or  learning.  He  was  advanced  to  the  degree 
of  baronet  by  King  Charles  II.  in  whose  reign  he  was 
elected  burgess  for  St  Alban*s  in  two  parliaments, 
and  was  knight  of  the  shire  in  three  parliaments  af- 
ter the  Revolution.  He  wrote  in  Latin,  i.  A  cr^ 
tique  on  the  most  celebrated  writers.  2.  Essays  on  s*^- 
vera  I  subjects.  .3.  A  natural  history,  extracted  out  of 
the  best  modern  writers^  and,  4.  Remarks  opnn  poetry, 
with  characters  and  censures  of  the  most  considerable 
poets,  whether  ancient  or  modern.  He  died  June  30. 
J  697. 

Blount,  Charles^  younger  brother  of  Sir  Tiiomas 
Pope  Blount,  had  also  an  excellent  capacity,  and  was 
an  eminent  writer.     His  jfnima  Mundi^  or  An  Histo- 
rical narration  of  the  opinions  of  the  ancients,  concern- 
ing man^s  soul  after  this  life,  according  tounf  nlightened 
nature,  gave  great  offence,  and  was  complained  of  to 
the  bishop  of  London.      But  the  work  which  render- 
ed him  most  known,  was  his  translation  of  Phi  lost  ra^ 
tus^s  Life  of  Apollonios  Tyaneus,  published  in  1680  j 
which  was  soon  suppressed,  as  an  attack  00  revealed 
religion.      Another  work  of  the  same  complexion  he 
published  .the  same  year,  called  Great  is  Diana  of  the 
Ephesians,  &c.  in  which,  under  colour  of  exponin^  su- 
perstition, he  struck  at  revelation.    In  1684,  he  printed 
a  kind  of  Introduction  to  Polite  Literature.     In  the 
warmth  of  i\is  zeal  for  the  Revolution,  he  wrote  a  pam- 
phlet to  prove  King  William  and  Queen  Mary  conquer- 
ors \  which  was  condemned  to  be  burnt  by  both  houses 
of  parliament.     The  close  of  his  life  was  very  unhappy. 
For,  after  the  death  of  his  wife,  he  became  enanionn  d 
of  her  sister,  who  was  only  scrupnlous    against   their 
union  on  account  of  their^  prior  connexion  by  the  mar- 
riage.   On  this  subject  he  wrote  a  letter,  as  the  case  of 
a  third  person,  with  great  learning  and  address.     Hut 
the  archbishop  of  Canterbury  and  other  divines  deciding 
against  him,  and  the  lady  on  this  growing  inflexible, 
threw  him  into  a  frenzy,  in  which  he  shot  himself,  in 
1693.     After  his  death,  his  miscellaneous  pieces  were 
collected  and  published. 
<  BLOW,  Dr  John,  a  famous  musician  and  contpo- 
ser,   was  born  in  1648  at  North  CoUingham  in  the 
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Blow.  '  coonty  of  Nottingfiam  \  and  was  one  of  the  first  set  of 
children  after  the  Restoration,  being  bred  np  under  Cap- 
tain Henry  Cook.  He  was  also  a  pupil  of  Hingeston, 
organist  to  Oliver  Cromwell,  and  after  that  of  Dr 
Christopher  Gibbons.  On  the  i6th  day  of  March, 
1673,  '^^  ^^^  Bwom  one  of  the  gentlemen  of  the  cha« 
pel  in  the  room  of  Roger  Hill;  and  in  July  1674,  up« 
on  the  decease  of  Mr  Pelham  Humphrey,  was  mppotnt- 
ed  roaster  of  the  children  of  the  chnpel.  In  1685,  he 
was  made  one  of  his  majesty's  private  music ;  and  in 
1687,  was  appointed  almoner  and  master  of  the  chori- 
sters of  the  cathedral  church  of  St  Paul.  Blow  was 
not  a  graduate  of  either  uaiversity;  but  Archbishop  San- 
croft,  in  virtue  of  bis  own  authority  in  that  respect^ 
conferred  on  him  the  degree  of  doctor  in  music.  Up- 
on the  decease  of  Purcell  in  1695,  he  became  organist 
of  Westminster-abbey.  In  the  year  1699,  he  was  ap- 
pointed composer  to  his  majesty,  with  a  salary.  Blow 
was  a  composer  of  anthems  while  a  chapel  boy,  and  on 
the  score  of  his  nierit,  was  dintinguished  by  Charles  II. 
The  king  admired  very  much  a  little  duet  of  Carissimt 
to  the  words  *  Dite  oCieli,*  and  asked  of  Blow  if  he 
could  imitate  it.  Blow  modestly  answered  he  would 
try  \  and  composed  in  the  same  measure,  and  the  same 
key  of  D  with  a  minor  third,  that  fine  song, '  Go  per* 
jured  man.*  The  Orpheus  Britannicus  cf  Purcell  had 
been  published  by  bis  widow  soon  after  his  decease;  and 
contained  in  it  some  of  that  author's  finest  songs  :  the 
favourable  reception  it  met  with  was  a  motive  with  Blow 
to  the  publication,  in  the  year  1700,  of  a  work  of  the 
same  kind,  tti\\i\t^  Amphion  AnglicuSy  containing  coip- 
positions  for  one,  two,  three,  and  four  voices,  with  ac- 
companiments of  instrumental  music,  and  a  thorough 
bass  figured  for  the  organ,  harpsichord,  or  theorbolute. 
To  this  book  are  prefixed  commendatory  verses  by 
sundry  persons  \  and  among  them  an  ode,  in  the  second 
stanza  of  which  are  the  following  lines : 

'  His  Gloria  Patn  long  ago  reached  Rome, 
*  Sung  and  rever'd  too  in  St  Peter's  do(ne ; 
'  A  canon  will  outlive  her  jubilees  to  come.' 

The  canon  here  meant  is  that  fine  one  to  which  the 
Gloria  Patri  in  Dr  Blow's  gamut  service  is  set.  Dr 
Blow  setxto  music  an  ode  for  St  Cecilia's  day,  in  1684, 
the  words  by  Mr  Oldham,  published  together  with  one 
pf  Purcell  on  the  same  occasion  perforiped  the  pre- 
ceding year.  He  also  composed  and  published  a  col- 
lection of  lessons  for  the  harpsichord  or  spinet,  and 
an  ode  on  the  death  of  Purcell,  written  by  Mr  Dry-' 
den.  There  are  also  extant  of  bis  compasition  sundry 
hymns  printed  in  the  Harmonia  Sacra^  and  a  great 
number  of  catches  in  the  latter  editions  of  the  Musical 
Companion.  This  great  musician  died  in  the  year 
1708,  and  lies  buried  in  the  north  aisle  of 'Westmin- 
ster-abbey. On  his  monument  is  the  canon  above  men- 
tioned, engraven  on  a  ^ook  with  an  inscription  above 
it.  ^ 

Blow,  in  a  general  sense,  denotes  a  stroke  given 
either  with  the  hand,  a  weapon,  or  instrnment.      In 
.  fencing,  blows  differ  from  tbrnsts,  as  the  fornier  are 
given  by  striking,  the  latter  by  pushing. 

Military  J^LOWf  alapa  militan's^  that  given  with  a 
fiword  on  the  neck  or  shoulder  of  a  candidate  for 
knighthood,  in  the  ceremony  of  dubbing  him.  The 
custom  seems  to  have  taken  its  rise  from  the  ancient 
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ceremony  of  manuroissten.     In  giving  the  blow,  the     b\qw 
prince  used  the  formuift  Bato  bonus  tniles^  **  Be  a  va-        $ 
liaift  soldier  j"  upon  which  the  party  rose  a  complete  .  blubber. 
knight,  and  qualified  to  bear  arms  in  bis  own  right. 

Blow,  in  Law.    See  Battery. 

Ffy-BtowSf  the  ova  of  flies  deposited  on  flesh,  or 
other  substances  proper  for  hatching  them. 

BLOW'Pipe^  in  Chemistry  and  Mineralogy^  an  instru- 
ment by  which  the  blast  of  the  breath  may  be  directed 
upon  the  flame  of  a  lamp  or  candle,  in  such  a  manner 
as  to  vitnfy  any  small'  portion  of  mineral  substance  \ 
and  thus  the  process  of  assaying  in  the  dry  way  may  be 
performed  in  a  very  short  time,  where  either  want  of 
instruments  or  opportunity  prevents  other  methods  from 
being  used. 

Mr  Bergman  observes,  that  this  instrument  is  ex- 
tremely useful  to  chemists,  as  many  experiments  are 
daily  neglected,  either  because  they  require  furnaces 
and  a  large  apparatus  of  vessels ;  from  the  want  of 
time  to  examine  them  in  the  ordinary  way  ;  or  from 
the  quantity  required  in  the  common  way  for  exami- 
nation, when  the  matter  may  be  too  scarce  or  too  dear. 
In  all  these  cases  the  blow-prpe  may  be  advantageously 
used ;  as,  I,  Most  of  the  experiments  which  can  be 
performed  in  the  large  way  may  also  be  done  with  the 
blow-pipe.  2.  The  experiments  which  in  the  large 
way  require  many  hours,  may  in  this  method  be  finish- 
ed in  a  few  minutes  ^  and,  3.  The  smallest  particle  is 
suScienlf.  The  only  defect  is,  that  the  proportions 
cannot  be  determined  with  any  precision  ^  and  there- 
fore experiments  on  a' large  scale  are  still  to  be  .prefer- 
red. See  Chemistry  and  Mineralog-y  Index,  See 
also  Blow-pipe,  Supplement. 

BLOWING^  in  a  general  sense,  denotes  an  agita- 
tion of  the  air,  whether  performed  with  a  pair  of  bel- 
lows, the  mouth,  a  tube,  or  the  like.  Butchers  have  a 
practice  of  blowing  up  veal,  especially  the  loins,  as  soon 
as  killed,  with  a  pipe  made  of  a  sheep^s  sbank,  to  make 
it  look  larger  and  fairer. 

Blowing  of  Glass^  one  of  the  methods  of  forming^ 
the  various  kinds  of  works  in  the  glass  manufacture. 
It  is  performed  by  dipping  the  point  of  an  iron  blow- 
ing pipb  in  the  melted  glass,  and  blowing  through  it 
with  the  mouth,  according  to  the  circumstances  of  the 
glass  to  be  blown.     Seei  Glass. 

Blowisq  of  Tin^  denotes  the  melting  its  ore,  after 
being  first  burnt  to  destroy  the  mundic. 

BhowrsQ  Machines.  See  also  Blowing  Machines^ 
Supplement. 

Blowing,  among  gardeners,  denotes  the  action  of 
flowers,  whereby  they  open  and  display  their  leaves.  In 
which  sense,  blowing  amounts  to  much  the  same  with 
flowering  or  blossoming. 

The  regular  blowing  season  is  in  the  spnng.;  though 
some  plants  have  other  extraordinary  times  and  man- 
ners of  blowing,  as  the  Glastonbury  thorn.  Divers 
flowers  also,  as  the  tulip,  close  every  evening.  And  blow 
again  in  the  morning.  Annual  plants  blow  sooner  or 
later  as  their  seeds  are  put  in  the  ground  ^  whence  the 
curious  in  gardening  sow  some  every  month  in  summer, 
to  have  a  constant  succession  of  flowers.  The  blowing 
'  of  roses  may  be  retarded  by  shearing  ofi*  the  buds  as 
the^  put  forth. 

BLUBBER,  denotes  the  fat  of  whales  and  other 
large  sea-animals,   whereof  is  made  train-oil.     It  is 
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fiiabbcr    properly  the  mdqfs  of  the  animal  :  it  lies  immediate! f 
R        under  the  skin,  and   over  tiie  muscular  flesh.     In  the 

BUiftjg^  ^  porpoise  it  is  firm  and  full  of  fibres,  and  invests  the  bodj 
'         about  an  inch  tliick.     In  the  whale  its  thickness  is  or* 
dinarily  six  inches  j  but  aboitt  the  under  lip,  it  is  found 
tivo  or  three  feet  thick.     The  whole  quantity  yielded 
by  one  of  these  animals  ordinarily  amounts  to  40  or  50, 
sometimes  to  80  or  more,  hundred  weiight*     The  use  6f 
blubber  to  the  animal  seems  to  be  partly  to  poise  the 
body,  and  render  it  equiponderant  to  the  water  ^  partly 
to  keep  off  the  water  at  some  distance  from  the  blood, 
the  immediate  contact  whereof  would  be  apt  to  chill  it  ^ 
«nd  partly  also  for  the  same  use  that  clothes  serve  us,  to 
keep  the  fish  warm,  by  reflecting  or  reverberating  the 
hot  steams  of  the  body,  and  sa  redoubling  the  beat : 
flince  all  fat  bodies  are,  by  cJLperience,  found  less  sensi- 
ble of  the  impressions  of  cold  than  lean  ones.  Its  use  iti  . 
trade  and  manufactures  is  to  furnisli  train-oiL  which  it 
does  by'  boiling  down.     Formerly  this  was  performed 
ashore  in  the*^  country  where  the  whales  were  caught : 
but  of  late  the  fishers  do  not  go  ashore  \  they  bring  the 
blubber  home  stowed  in  casks,  and  afterwards  boil  it 
down  in  the  preparation  of  the  oil. 
Sea-BhUBBER.    See  Medusa. 
BLUE,  one  of  the  seven  colours  into  which  the  rays 
of  light  divide  themselves  when  refracted  through  a  glass 
prism.     For  an  account  of  the  particular  structure  of 
.    bodies  by  which  they  appear  of  a  blue  colour,  see  the 
article  CHROMATics.«r-The  principal  blues  used  in  paint- 
ing are  Prussian  blue,  bice,  saunders  blue,  azure,  or 
'smalt,  verditer,  &c.  \  for  the  preparation  of  which,  see 
CoLOUR'Makif§g.^^ln  dyeing,  the  principal  ingredients 
for  giving  a  blue  colour,  are  indigo  and  woad.     See 
Dyeivg. 

Blue  Colour  of  the  Sky,     See  Skt. 

BtuE-Bird.    See  Motacilla,  Ornithology  /»• 

'  BLUE'Fisk.,  See  Cor YFHENA,  Ichthyology  Jn- 

dex, 

BjfUE  Japanm     Take  gum«water,  what  quantity  you 
please,'  and  wbite-Iead  a  sufficient  quantity  ^  grind  them 
well  upon  a  porphyry  ;  then  take  isinglass  size  what 
^  quantity  you  please,  of  the  finest  and  best  smalt,  a  suffi- 

cient quantity  )  mix  them  well  ^  to  which  add,  of  your 
white-lead,  before  ground,  so  much  as  may  give  it  a 
sufficient  body.  Mix  all  these  together  to  the  consist- 
ence of  a  paint. 

•  Blue  Jahn^  among  miners,  a  kind  of  mineral  which 
has  lately  been  fabricated  into  vases  and '  other  orna- 
mental figures.  It  is  of  the  same  quality  with  the  cu- 
bical spar,  with  respect  to  its  fusibility  in  the  fire.  It 
loses  its  colour,  and  becomes  white  in  a  moderate  beat : 
the  weight  of  a  cubic  foot  of  the  bluest  kind  is  3180 
ounces,  and  that  of  the  least  blue  is  3140  ounces.  This 
substance  began  first  to  be  applied  to  use  about  1 8  years 
ago  at  one  of  the  oldest  mines  in  Derbyshire,  called 
Odin  friine^  probably  from  it^  being  dedicated  to  Odin 
the  great  god  of  the  northern  nations,  at  the  foot  of  a 
high  mountain  called  Afom- Tor  in  Castleton.  Here  the 
greatest  quantities  are  still  found  ^  the  largest  pieees  are 
sold  for  9I.  a  ton,  the  middle-sized  for  61.  and  the  leaat 
for  50s. 

Prussian  Blue.    See  Chemistry  Index, 
BLUING,  the  act  or  art  of  communicating  a  blue 
colour  to  bodies  otheiwiie  destitute  thereof.    Laundrei* 


ses  blue  their  linen  with  smalt  ^  dyers  their  stuff«  and     Blum^ 
wools  with  woad  or  indigo.  II 

Bluing  of  Metals  is  performed  by  heating  them  in  B»>dice«. 
the  fire  till  they  assume  a  blue  colour;    particularly 
practi^d  by  gliders,  who  hlue  their  metals  before  they 
apply  the  gold  and  silver  leaf. 

Bluing  oflron^  a  method  of  beautifying  that  metal 
sometimes  practised;  as  for  mourning  buckles,  swords, 
and  the  like.  The  manner  is  thus :  Take  a  piece  of 
grindstone  or  whetstone,  and  rub  hard  on  the  work, 
to  take  off  the  black  Fcorf  from  it :  then  heat  it  in  the 
fire  ;  and  as  it  grows  hot,  the  colour  changes  by  degrees, 
coming  first  to  light,  then  to  a  darker  gold  colour,  and 
lastly  to  a  blue.  Sometimes  they  also  grind  indigo  and 
salad-oil  together ;  and  rub  the  mixture  on  the  work 
with  a  woollen  rag,  while  it  is  heating,  leaving  it  to 
cool  of  itself.  Ampng  sculptors  we  also  find  mention 
of  bluing  a  figure  of  b:onze,  by  which  is  meant  the 
heating  of  it,  to  prepare  it  for  the  application  of  gold- 
leaf,  because  of  the  bluish  cast  it  acquires  in  the  ope- 
ration. 

BLUFF-HEAD,  among  sailors.  A  ship  is  said  to  be 
bluff-headed  that  has  an  upright  stern. 

BLUNDERBUSS,  a  short  fire-arm  with  a  wide 
bore,  capable  of  holding  a  number  of  bullets  at  once. 

BLUSHING,  a  suffusion  or  redness  of  the  cheeks, 
excited  by  a  sense  of  shame,  on  account  of  consciousness 
of  some  Milling  or  imperfection. 

Blushing  is  supposed  to  be  produced  from  a  kind  of 
consent  or  sympathy  between  several  parts  of  the  body, 
occasioned  by  the  same  nerve  being  extended  to  them  all. 
Thus  the  fifth  pair  of  nerves  being  branched  from  the 
brain  to  the  eye,  ear,  muscles  of  the  lips,  cheeks,  pa- 
late, tongue,  and  nose ;  a  thing  seen  or  heard  that  is 
shameful,  afiects  the  cheeks  with  blushes,  driving  the 
blood  into  the  minute  vessels  thereof,  at  the  same  time 
that  it  affects  the  eye  and  ear.  For  the  same  reason 
it  is,  as  Mr  Derham  observes,  that  a  savoury  thing  seen 
or  smelt  affects  the  glands  and  parts  of  the  mouth :  if 
a  thing  heard  be  pleasing,  it  affects  the  muscles  of  the 
face  with  laughter :  if  melancholy,  it  exerts  itself  on 
the  glands  of  the  eyes,  and  octasions  weeping,  &c. 
And  to  Ihe  same  cause  Dr  Willis  ascribes  the  pleasure 
of  kissing. 

BOA,  or  BoA,.-<irfiiii,  in  Ancient  Geography,  an 
isUod  on  the  coast  of  lUyricnm  over  against  Tragurium. 
A  place  of  banishment  for  condemned  persons^  now  cal- 
led Buoj  an  island  in  the  Adriatic,  joined  to  the  conti- 
nent and  to  Tragurium,  now  Tran^  by  a  bridge. 
Boa.  See  Ophiology  Index. 
BOADADA  BASHEE,  in  the  Turkish  military  or- 
ders, an  officer  of  the  janizaries  whose  business  it  is  to 
walk  every  day  about  the  principal  parts  of  the  city, 
with  a  number  of  janizaries  to  attend  him,  to  keep  or- 
der, and  see  that  all  things  are  regular,  even  to  the  dres^. 
This  office  is  for  three  months,  and  from  this  the  person 
is  Qsualiv  advanced  to  be  a  serach. 

BOADICEA,*  a  valiant  British  queen  in  the;  time 
of  Nero,  the  emperor,  wife  to  Pra$utagus  king  of  the 
Iceni  in  Britain,  who  by  his  will  left  the  emperor  and 
his  own  daughters  co-heirs  to  his  great  treasures,  in, 
expectation  of  procuring  by  that  means  Nero^s  protec- 
tion for  his  family  and  people:  but  he  was  no  sooner 
dead,  than  tlie  emperor^s  officers  seized  all.  Boadicea 
opposed  these  nnjust  proceedings  \  whicb  was  resented 
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to  Bnch  a  pitch  of  brutality,  that  they  ordered  the  lady 
to  be  publicly  whipped,  and  her  daughters  to  be  ravish- 
ed hy  the  soldiers.  The  Britons  took  arms,  with  Boa- 
dicea  at  their  head,  to  shake  off  the  Boman  yoke ;  and 
eiade  a  g(*neral  aud  bloody  massacre  of  the  Romans  in 
all  parts.  The  whole  province  of  Britain  would  liav« 
keen  lo<it,  if  Suetonius  Paulinus  bad  not  hastened  from 
the  isle  of  Mona  to  London,  and  with  10,000  men  en- 
gaged the  Britons.  The  battle  was  fought  for  a  long 
time  with  great  vigour  and  doubtful  success,  till  at  last 
victory  inclined  to  the  Romans.  Boadicea,  who  had 
behaved  with  all  the  bravery  imaginable,  despatched 
herself  by  poison. 

BOAR,  in  the  manege.  A  horse  is  said  to  boar 
when  he  shoots  out  his  nose  as  high  as  bis  ears,  and  tosses 
kis  nose  in  the  wind. 

Boar,  a  male  swine.  See  Sus. 
.  The  wild  boar,  among  hnnismen,  has  several  names, 
according  to  its  different  ages  :  the  first  year,  it  is  call- 
ed a  pig  of  the  sounder  ;  the  second  it  is  called  a  hogs 
the  third,  a  hog-steer;  and  the  fourth,  a  boar;  when 
leaving  the  saunder,  he  is  called  a  singier  or  sangler. 
The  boar  generally  lives  to  25  or  30  years,  if  he  escapes 
accidents.  The  time  of  going  to  rut  is  in  December, 
and  lasts  about  three  weeks.  They  feed  on  all  sorts  of 
fruits,  and  on  the  roots  of  many  plants  f  the  root  of 
ferri  in  particular  seems  a  great  favonrite  with  them  'j 
and  when  they  frequent  places  near  the  sea-coasts,  they 
will  descend  to  the  shores,  and  demolish  the  tenderer 
sbell-fifch  in  very  great  numbers.  Their  general  places 
•f  rest  are  among  the  thickest  bushes  that  can  be  found: 
and  they  are  not  easily  put  out  of  them,  but  will 
stand  the  bay  a  long  time.  In  Aplril  and  May  they 
sleep  more  sound  than  at  any  other  time  of  the  year, 
and  this  is  therefore  the  successful  time  for  the  taking 
them  in  the  toils.  When  a  boar  is  roused  out  of  the 
thicket,  he  always  goes  from  it,  if  possible,  the  same 
way  by  which  he  came  to  it  \  and  when  he  is  once  up, 
he  will  never  stop  till  he  comes  to  some  place  of  more 
itecurity.  If  it  happens  that  a  saunder  of  them  are 
found  together,  when  any  one  breaks  away,  the  rest 
all  follow  the  same  way.  When  the  boar  is  hunted  in 
the  wood  where  he  was  bred,  he  will  scarcely  ever  be 
brought  to  quit  it;  he  will  sometimes  make  towards 
tlie  sides  to  lititeii  to  the  noise  of  the  dogs,  but  retires 
into  the  middle  again,  and  usually  dies  or  escapes  there. 
When  it  happens  that  a  boat  runs  a-head,  he  will  not 
be  stopped  or  pot  out  of  his  way,  by  man  or  beast,  so 
long  as  he  baa  any  strength  left.  He  makes  no  doubles 
or  crossings  when  chased  9  and,  when  killed,  makes  no 
noise,  if  an  oU  boar ;.  the  sows  and  pigs  will  squeak 
when  wounded. 

The  season  for  hunting  the  wild  boar  begins  ia  Sep- 
tember, and  ends  in  DecembeF,  when  they  go  to  rut. 
if  it  be  a  large  boar,  and  one  that  has  lain  long  at 
rei9t«  h»  mu}it  be  hunted  witb  a  great  number  of  dogs, 
and  those  such  as  will  keep  close  to  him  \  and  the  hunts- 
man, with  his  spear,  should  alwaya  be  riding  in  among 
them,  and  charging  the  boar  as  often  as  he  can>  lo  dis- 
o>ura>(e  hioi !  such  a  boar  as  t-his,  with  five  or  six  con- 
pie  of  dogs,  will  run  to  the  first  convenient  place  of 
shelter,  and  there  stand  at  bay  and  make  at  them  as 
they  attempt  to  come  up  with  him.  There  ought  al- 
ways to  be  relays  also  set  of  the  best  and  stannchest 
liaiiBd^-  in  the  kran^l>  for.if  th^y  are  of  young  eager 


dogs,  they  will  be  apt  to  seize  him,  and'be  kSled  or 
spoiled  before  the  rest  ccmie  up.  The  putting  oollan 
with  bells  about  the  dogs  necks  is  a  great  seenrtty 
for  tbem  \  for  the  boar  will  not  so  soon  strike  at 
them  when  they  have  these,  but  will  rather  mn  beforo 
them.  The  huntsmen  generally  kill  the  boar  with  tbcir 
swords  or  spears :  but  great  caution  is  neoesaary  in  iaa» 
king  the  blows  \  for  be  U  very  apt  to  catch  them  apos 
his  snoot  or  tusks  \  and  if  wounded  and  not  killed,  he 
will  attack  the  hontaman  in  the  most  fnrions  manner. 
The  place  to  give  the  wound  with  the  apear  is  either 
between  the  eyes  in  the  middle  of  the  forehead,  or  ia 
the  shoulder }  both  these  places  make  the  wound  mor* 
tal. 

When  this  creature  makes  at  the  hunter,  there  is  0(k 
thing  for  it  but  courage  and  addresa  \  if  he  fliea  for  it, 
be  is  surely  overtaken  and  killed.  If  tbe  boar  oomca 
straight  up,  he  is  to  be  received  at  the  point  of  the 
•pear :  but  if  be  makes  doubles  and  windings,  be  b  to 
be  watched  very  cautiously,  for  he  will  attempt  getting 
hold  of  the  spear  In  his  mouth  \  and  if  be  does  so,  no* 
thing  can  save  the  huntsman  but  another  penoo  attack* 
ing  him  behind  y  he  will  on  this  attack  Che  second  per- 
son, and  the  £rst  must  then  attack  him  again:  4wo 
people  will  thus  have  enough  to  do  with  him  \  and  wort 
it  not  for  the  forks  of  the  boar^spears  that  make  it  ii^ 
possible  to  press  forward  upon  them,  the  huntsman  who 
gives  the  creatnre  his  death  wound,  would  seldom  ea» 
cape  falling  a  sacrifice  to  his  revenge  for  it.  Tba  um^ 
dem  way  of  boar-hunting  is  generally  to  dispatch  tlm 
creatnre  by  all  the  huntsmen  striking  him  at  once  $  bnft 
the  ancient  Boman  way  was,  for  a  person  on  foot,  arm* 
ed  with  a  spear,  to  keep  the  creature  at  bay  \  and  in  tbia 
case  the  boar  would  run  of  himself  upon  the  spear  to 
come  at  the  huntsman,  and  posh  forward  till  the  spear 
pierced  him  through. 

The  hinder  claws  of  a  boar  are  called  guards*  ht 
the  corn,  he  is  said  to  Jeed  ;  in  the  meadbwa  or  fallow* 
fields,  to  routf  worm^  or  fern  ;  in  a  close,  to  grumes 
The  boar  is  farrowed  with  as  many  teeth  as  he  will  evor 
have  \  his  teeth  only  increasing  in  bigness,  not  in  nan»» 
her :  among  these  there  are  lour  caHod  tushes^  or  tusks  f 
the  two  biggest  of  wbick  do  not  host  when  he  atiikoai 
but  serve  only  to  whet  the  other  two  .lowest,  with  whicli 
the  beast  defends  himself,  and  frequently  kiUa,  aa  being 
greater  and  longer  than  the  i«st. 

It  is  very  remarkable,  that  these  creatures  in  tho 
West  Indies  are  subject  to  the  stone  }  few  of  them  aro 
absolutely  free  from  it,  yet  scarcely  aa?  have  the  stooea 
of  any  considerable  size,  b  is  oommoato  find  a  great 
number  in  the  same  bladder }  and  they  are  usually  of 
about  a  scruple  weight,  are  angular^  and  very  regolar, 
each  having  five  angles. 

Among  the  ancient  Bbmaas  boar^  flfesh  was  a  delica- 
cy;.  a  boar  served  up  whole  was  a  dish  of  state. 

The  boar  was  sometimes  also  the  military  ensign 
borne  by  the  Roman  armies,  in  lieu  of  tli6  es^la. 

Among  physicians,  a  boar*%  bladder  has  been  reputed 
a  specific  for  the  epilepay.  The  tush  of  the  wild  boar 
atiU  passes  with  some  aa  of  great  efficacy  in  qoiBsiea 
and  pleurisies.. 

BOARD,  a  long  piece  of  timber,  sawed  Mn  for 
bnilding  and  several  other  purposes.     See  TilTBClt. 

DeaUboards  are  generally  imported  into  England 
ready  sawed,  because  done  cheaper. abroad,  tirregasd 
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we  9Mat  law-iBilU.  Cap-boairda  are  imgprted  ^  from 
Sweden  and  Daotzic.  0<ik-boards  chiefly  from  Swe- 
den and  Holland }  some  from  Dantzic.  We  also  Ini- 
pert  white  boardf  for  shoemakers  \  mill  and  scale- 
boards,  &c  for  dWers  artificers.  Scale-board  U  a  tbin-i 
iler  sort,  used  for  the  covers  of  primers,  thin  boxes,  and 
the  like*  It  is  made  with  large  planes  y  but  might  pro- 
bably be  sawed  with  mills  to  advantage. 

Board  is  also  used  for  a  kind  of  table  or  bench, 
whereon  several  artificers  perform  their  work.  In 
this  sense  we  say  a  mark.' boards  ihop-board^  tailotV 
hoards  &c* 

Board  is  also  used  for  a  flat  machine,  or  frame^  used 
in  certain  games,  and  the  like.  In  this  sense,  we  say  a 
draoght^iotfri/,  a  chess -^n/,  a  shovel  boards  and  the  like. 

Board,  Bureau^  is  also  used  for  an  office  where  hc- 
counts  are  taken,  payments  ordered,  and  the  like.  In 
this  sense,  we  say  the  board  of  works,  board  of  ord- 
nance, board  of  treasury,  and  the  like. 

Board,  among  seamen.  To  go  aboard^  signifies  to 
go  into  the  ship.  To  slip  by  the  board^  is  to  slip  down 
by  the  ship's  side.  Board  and  boards  is  when  two  ships 
come  so  near  as  to  touch  one  another,  or  when  they  lie 
side  hj  side.  To  make  a  boards  is  to  turn  to  windward  \ 
and  the  longer  your  boards  are,  the  more  you  work  into 
the  wind.  To  board  it  up^  is  to  beat  it  up,  sometimes 
upon  one  tack  and  sometimes  upon  another.  She  makes 
agood boards  that  is,  the  ship  advances  much  at  one  tack. 
The  weather  boards  is  that  side  of  the  ship  which  is  to 
windward. 

BOARDING,  in  a  naval  engagement,  is  a  desperate 
and  furious  assault  made  by  one  ship  on  another,  after 
having  found  every  other  method  to  reduce  her  inef- 
fectual :  it  may  be  performed  in  different  places  of  the 
ship,  according  to  their  circumstances  and  situation,  by 
the  assailant  detaching  a  number  of  men  armed  with  pi- 
stols and  cutlasses  on  the  decks  of  his  antagonist,  who 
itands  in  the  same  predicament  with  a  city  stormed  by 
the  besiegers.  This  expedient,  however,  is  rarely  at- 
tempted by  king^s  ships,  which  generally  decide  the 
combat  without  grappling  each  other  \  but  is  chiefly 
practised  by  privateers,  which,  bearing  down  on  the 
enemy \  quarter  or  broadside,  drop  from  the  bowsprit, 
which  projects  over  the  defendant's  deck,  an  earthen 
shell,  called  a  siink-pot^  charged  with  fiery  and  suffo- 
cating combujitibles,  which  immediately  burets,  catches 
fire,  and  fills  the  deck  with  in*>uffenible  stench  and 
smoke  :  in  the  middle  of  the  confusion  thus  occasioned, 
the  privateer's  crew  rush  aboard,  under  cover  of  the 
smoke,  and  easily  overpower  the  astoniiihed  enemy,  un- 
less they  have  close  quarters  to  which  they  can  retreat 
and  beat  them  off  the  deck. 

BOAT,  a  small  open  vessel,  conducted  on  the  water 
by  rowing  or  sailing.  The  construction,  machinery,  and 
even  the  names  of  boats,  are  very  different,  accorcfiug  to 
the  various  purposes  for  which  they  are  calculated,  and 
the  services  on  which  they  are  to  be  employed.  Thus 
they  are  occasionally  slight  or  strong,  sharp  or  flat 
bottomed,  open  or  decked,  plain  or  ornamented  \  as  they 
may  be  designed  for  swiftness  or  burden,  for  deep  or 
•hallow  water^  for  sailing  in  a  harbour  or  at  sea,  and 
ibr  convenience  or  pleasure. 

Tlie  largest  boat  that  usually  accompanies  a  ship  is 
the  hng-boai^  which  is  generally  furnished  with  a  mast 
aod.saib:  thoM  which  are  fitted  foLmen  of  war,  may 


be  occasionally  deoked,  armed,  and  equipped,  for  Boat 
cruising  flhort  distances  against  merchant  ships  of  the  '•' '  v  ■ 
enemy,  or  smugglers,  or  for  impressing  seamen,  &e.  The 
barges  are  next  in  order,  which  are  longer,  slighter, 
and  narrower  :  they  are  employed  to  carry  the  princi- 
pal fea-ofBcers,  as  admirals,  and  captains  of  ships  of 
war,  and  are  very  unfit  for  sea.  Pinnaces  exactly  re- 
semble barges,  only  that  they  are  somewhat  smaller^ 
and  never  row  more  than  eight  oars  ^  whereas  a  barge 
properly  never  rows  less  than  ten.  These  are  for  th^ 
accommodation  of  the  lieutenants,  &c.  Cutters  of  a 
ship,  are  broader,  deeper,  and  shorter,  than  the  barges 
and  pinnaces  j  they  are  fitter  for  sailing,  and  are  com- 
monly employed  in  carrying  stores,  provisions,  pas- 
sengers, &c.  to  and  from  the  ship.  In  the  structure  of 
this  sort  of  boats,  the  lower  edge  of  every  plank  in  the 
side  overlays  the  upper  edge  of  the  plank  below,  which 
is  called  by  sbip-wrights  clinch-work.  Yawls  are  some- 
thing less  than  cutters,  nearly  of  the  same  form,  and 
used  for  similar  services  ^  they  are  generally  rowed 
with  six  oars. 

The  above  boats  more  particularly  belong  to  men  of  ' 
war  J  as  merchant- ships  have  seldom  more  than  two, 
viz.  a  long-boat  and  yawl :  when  they  have  a  third,  it 
is  generally  calculated  for  the  countries  to  which  they 
trade,  and  varies  in  its  construction  accordingly.  Mer- 
chant-ships employed  in  the  Mediterranean  find  it  more 
convenient  to  use  a  lanch^  which  is  longer,  more  flat- 
bottomed,  and  better  adapted  every  way  to  the  harbours 
of  that  sea,  than  a  long-boat. 

A  wherry  is  a  light  sharp  boat,  used  in  a  river  or 
harbour  for  carrying  passengers  from  place  to  place. 
Punts  are  a  sort  of  oblong  flat-bottomed  boats,  nearly 
resembling  floating  stages ;  they  are  used  by  ship-wrighti 
and  caulkers,  for  breaming,  canlking,  or  repairing  a 
ship^s  bottom.  A  moses  is  a  very  flat  broad  boat,  used 
by  merchant-ships  amongst  the  Caribbee  islands,  to  bring 
hogsheads  of  sugar  off  from  the  sea  beach  to  the  shipping 
which  are  anchored  in  the  roads.  K  felucca  is  a  strong 
passage-boat  used  in  the  Mediterranean,  from  lo  to  l6 
banks  of  oars.  The  natives  of  Barbary  often  employ 
boats  of  this  sort  as  cruisers. 

For  the  larger  sort  of  boats,  see  the  articles  Craft, 
Cutter,  Pemagua,  and  Shallop. 

Of  all  the  small  boats,  a  Norway  yawl  seems  to  be 
the  best  calculated  for  a  high  sea,  as  it  will  often  venture 
out  to  a  great  distance  from  the  coast  of  that  country, 
when  a  stout  ship  can  hardly  carry  any  sail. 

An  account  of  several  trials  fnade  on  a  Boat,  or 
Sloop,  fit  for  inland  navigation ^  coasting  voyages^  and 
short  passages  by  sea^  which  is  not,  like  ordinary  ves^ 
sels,  liable  to  be  overset  or  sunk  by  winds^  waves^  UHiter^ 
spouts,  or  too  heavy  a  load  i  contrived  and  constructed 
by  Monsieur  Bernieres^  director  o/*  the  bridges  and 
causeways  in  France,  &c.  &C.3  Some  of  these  trials 
were  made  on  the  first  of  August  1777,  at  the  gate  of 
the  Invalids  in  Paris,  in  the  presense  of  the  provost  of 
the  merchants,  of  the  body  of  the  town,  and  a  numerous 
concourse  of  spectators  of  all  conditions. 

The  experiments  were  made  in  the  way  of  compari- 
son with  another  common^  boat  of  the  same  place,  and 
of  equal  size.  Both  boats  bad  been  boilt  ten  years, 
and  their  exterior  forma  appeared  to  be  exactly  similar. 
The  common  boat  contained  only  eight  men,  who 
rocked  it  and  made  it  incline  so  much  to  ooe  »ide,  that 
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ll^t  1^  preseDily  ^lled  with  water,  and  gunk  5  so  that  the 
il  men  were  obliged  to  save  tbemselveB  by  swimmiog ; 
JoatKwain.  ^  tbiiig  coromoD  in  all  vessels 'of  the  same  kind,  either 
from  the  impradence  of  (Irase  who  are  in  them,  the 
strength  «f  the  waves  or  wind,  a  violent  or  unexpected 
shock,  their  being  overloaded,  or  overpowered  in  any 
otlier  way. 

The  same  men  who  had  just  escaped  from  the  boat 
'  which  sunk,  got  into  the  boat  of  M.  Bernieres ;  rocked 
it,  and  filled  it,  as  they  had  done  the  other,  with  water. 
But,  instead  of  sinking  to  the  bottom,  though  brim 
ifull,  it  bore  being  rowed  about  the  river,  loaded  as  it 
was  with  men  and  water,  without  any  danger  to  the 
people  in  it.  '       . 

M.  Bernieres  earned  the  trial  still  farther.  He  or- 
dered a  mast  to  be  erected  in  this  same  boat,  when  filled 
with  water ;  and  to  the  top  of  the  mast  had  a  rope  fast- 
ened, and  drawn  till  the  end  of  the  mast  touched  the 
fiiirface  of  the  river,  so  that  the  boat  was  entirely  on 
one  aide,  a  position  into  which  neither  winds  nor  waves 
could  bring  her;  yet  as  soon  as  the  men  who  had 
hauled  her  into  this  situation  let  go  the  rope,  the  boat 
and  mast  recovered  themselves  perfectly  in  less  than  the 
quarter  of  a  second  ;  a  convincing  proof  jhat  the  boat 
could  neither  be  sunk  nor  overturned,  and  that  it  af- 
forded the  greatest  possible  security  in  every  way.  These 
experiments  appeared  to  give  the  greater  pleasure  to  the 
public,  as  the  advantages  of  the  discovery  are  not  only 
so  sensible,  but  of  the  first  importance  to  mankind. 

BoAt'BilL     See  Cancroma. 

Boa T'InsecU  See  Notonecta, Entomology  Index. 

BOATING,  a  kind  of  punishment  in  use  among  the 
ancient  Persians  for  capital  offenders.  The  manner  of 
boating  was  thus :  the  person  condemned  to  it  being 
laid  on  his  back  in  a  boat,  and  having  bis  hands  stretch- 
ed out,  and  tied  fa$t  on  each  side  of  it,  had  another  boat 
put  over  him,  his  head  being  left  out  through  a  place  fit 
for  it.  In  this  posture  they  fed  him,  till  the  worms, 
which  were  bred  in  the  excrements  he  voided  as  he  thus 
lay,  ate  out  bis  bowelsi  and  so  caused  his  death,  which 
was  usually  20  days  in  effecting,  the  crimiBal  lying  all 
this  while  in  most  exquisite  torments. 

BOATSWAIN',  the  officer  who  has  the  boats,  sails, 
>'igg>"£f  colours,  anchors,  and  cables,  committed  to  his 
charge. 

It  is  the  duty  of  the  boatswain  particularly  to  direct 
whatever  relates  to  the  rigging  of  a  ship,  after  she  is 
equipped  from  a  royal  dock-yard.  Thus  he  is  to  ob- 
fi^erve  that  the  masts  are  properly  supported  by  their 
shrouds,  stays,  and  back-stays,  so  that  each  of  those  ropes 
may  sustain  a  proportional  efiort,  when  the  mist  is  strain- 
ed by  the  violence  of  the  wind,  or  the  agitation  of  the 
ship.  He  ought  also  to  take  care  that  the  blocks  and 
running-ropes  are  regularly  placed,  so  as  to  answer  the 
purposes  for  which  they  are  intended  \  and  that  the  sails 
are  properly  fitted  to  their  yards  and  stays,  and  well 
furled  or  reefed  when  occasion  requires. 

It  is  likewise  his  office  to  summon  the  crew  to  their 
duty  ^  to  assist  with  his  mates  in  the  necessary  business 
of  the  ship  ^  and  to  relieve  the  watch  when  it  expires. 
He  ought  frequently  to  examine  the  condition  of  the 
masts,  sails,  and  rigging  \  and  remove  whatever  may  be 
judged  unfit  for  service,  or  supply  what  is  deficient :  and 
he  is  ordered  by  his  instructions  to  perform  this  duty 
with  as  little  noise  ai  possible. 


BoATSWAis^s  Mate  has  the  peculiar  command  of  the  som^^i^*, 
long-boat,  for  the  setting  forth  of  anchors,  weighing  or     M*tc 
fetching  home  an  anchor,  warping,  towiitg,  or^  mooring  \ 
and  is  to  give  an  account  of  his  More. 

BOB,  a  term  used  for  the  ball  of  a  short  pendulum. 

BORARTIA.     Sec  Botany  Index. 

BOBBIN,  a  small  piece  o9  wood  turned  in  the  form 
of  a  cylinder,  with  a  little  border  jutting  ont  at  each 
end,  bored  through  to  receive  a  small  iron  pivot,  [t 
serves  to  spin  with  the  spinning-wheel,  or  to  wind  thread, 
worsted,  hair,  cotton,  silk,  gold,  and  silver. 

BOBBING,  among  fishermen,  a  particular  manner 
of  catching  eels,  different  from  sniggling.  Bobbing  for 
eels  is  thus  performed  :  They  scour  well  some  large  lobs, 
and  with  a  needle  run  a  twisted  silk  through  them  from 
end  to  end,  taking  so  many  as  that  they  may  warp 
them  about  a  board  a  dozen  times  at  least :  then  they 
tie  them  fast  with  the  two  ends  of  the  silk,  that  they 
may  hang  in  so  many  hanks ;  which  done,  they  fasten 
all  to  a  strong  cord,  and,  about  a  handful  and  a  half 
above  the  worms,  fix  a  plummet  three  quarters  of  a 
pound  weight,  and  make  the  cord  fast  to  a  strong  pole. 
With  this  apparatus  fishing  ic  muddy  water  they  feel 
the  eels  tug  lustily  at  the  bait  ^  when  they  think  they 
have  swallowed  it  sufficiently,  they  gently  draw  up  the 
rope  to  the  top,  and  bring  them  ashore. 

BOBIO,  an  episcopal  town  of  Italy,  in  the  Sardinian 
part  of  the  Milanese,  seated  on  the  river  Trebia,  in  K. 
Long.  9.  30.  N.  Lat.  44.  48. 

BOCAcHiCA,  the  strait  or  entrance  into  the  harbour 
of  Carthagena  in  South  America.  It  is  defended  by 
several  forts  belonging  to  the  Spaniards,  all  which  were 
taken  by  the  English  in  1741  ;  they  were  nevertheless 
obliged  to  raise  the  siege  of  Carthagena  in  a  short  time 
after. 

BocA-del'Drago,  a  strait  so  called,  between  the  island 
of  Trinidad  and  Andalusia,  in  the  province  of  Terra 
Firroa  in  South  America. 

BOCANUM,  in  Ancient  Geography^  a  town  of  Mau- 
ritania Tingitana,  to  the  sooth  of  Mount  Atlas  \  said 
to  be  that  of  Morocco  in  Africa.  W.  Long.  9^  o. 
N.  Lat.  31.  o. 

BOCCA,  in  glass-making,  the  reund  hole  in  the 
working  furnace,  by  which  the  metal  is  taken  out  of 
the  great  pots,  and  by  which  the  pots  are  put  into  the 
furnace.  This  is  to  be  stopped  with  a  cover  made  of 
earth  and  brick,  and  removeable  at  pleasure,  to  pre- 
serve the  eyes  of  the  workmen  from  the  violence  of  the 
heat. 

BOCCACE,  or  Boccacio,  John,  one  of  the  most 
polite  and  learned  writers  of  his  age,  was  born  in  Tus- 
cany in  1 3 13*  His' father  first  placed  him  with  a  mer- 
chant \  t>ut  as  he  gave  signs  of  ^nius,  he  was  put  af- 
terward to  study  the  canon  law  :  he  lost  almost  as 
much  time  at  this  as  at  the  last  occupation  \  and 
thought  of  nothing  but  poetry.  He  came  under  the 
instruction  of  Petrarch  j  but  did  not  so  entirely  de- 
vote himself  to  poetry,  as  to  forget  other  studies.  In 
the  prosecution  of  these,  however,  as  he  sought  every- 
where for  the  best  masters,  and  had  not  an  income  suf- 
ficient for  his  expences,  he  was  reduced  to  snch  cir- 
cumstances as  to  stand  in  need  of  the  bounty  of  others; 
he  was  particularly  obliged  to  Petrarch,  who  fornished 
him  with  money  as  well  as  books,  and  assisted  him  in 
many  other  respects,    fioccace  was  A  great  fidmirtr  of 
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Bo^eace  ^^^  Greek  Unguage :  he  found  ipeans  to  get  Honoer 
H  .  tran^Uied  into  Iiatin  for  his  owd  use ,  and  procured  a 
Poccareila.  profesaor's  chair  at  Florence  for  Leontius  PyUtus,  io 
•  order  to  explain  this  poet.  The  republic  of  FJorence 
bopour^d  Bocqace  with  the  freedom  of  that  city;  and 
employed  him  jn  public  affairs,  particularly  to  nego« 
ciate  Jtbe  return  of  Petrarch :  bc^t  this  poet  not  only 
refused  to  return  to  Florence,  but  persuaded  Boccace 
also  to  retire  from  thence,  pn  account  of  the  factions 
which  prevailed  in  that  republic.  Having  quitted 
Florence,  he  went  to  several  places  in  Italy,  and  stop- 
ped at  last  at  the  couft  of  Naples,  where  K^ing  Robert 
gave  him  a  very  kind  reception.  He  conceived  a  vio- 
lent aflfection  for  the  natural  daughter  of  that  prince, 
whic,h  m^de  him  remain  a  considerable  time  at  Naples. 
He  ailso  mftde  a  long  stay  in  Sicily,  where  be  was  in 
bigh  favour  with  Queen  Joan.  He  returned  to  Flo- 
rence when  the  troubles  were  a  little  appeased  :  but 
not  liking  the  course  of  life  he  must  have  followed 
there,  he  retired  to  Certaldp  'y  and,  far  from  the  noise 
of  business,  he  spent  his  time  in  study  agreeably  to  his 
own  humour.  His  great  application  brought  on  him 
an  indisposition,  of  which  he  died  in  X376.  He  wrote 
several  books,  some  {earned  and  serious,  others  of  gal- 
lantry and  full  of  stories.  It  is  by  his  Decameron 
chiefly  that  he  has  immortalized  himself.  Petrarch 
found  so  many  chl^rms  in  this  con^sition,  that  he  was 
at  the  pains  to  translate  it  into  Latin  for  his  own  satis- 
faction. 

BOCCALE,  or  Bocal,  a  liquid  measure  usfed  at 
Bqme,  ansvirering  to  what  among  us  is  called  a  bottle, 
being  equivalent  ta  about  an  English  quart.  Seven 
boccales  and  a  half  make  the  rubbia. 

BOCCALINI,  Trajak,  a  celebrated  satirical  wri- 
ter, born  at  Rome,  who,  in  the  beginning  of  the  17th 
century,  obtained  the  admiration  of  all  Italy. by  his 
refined  and  delicate  criticisms.  Sovereign  princes  tljem- 
selves  did  nut  escape  the  lash  of  his  satire.  The  car- 
dinals Borghese  and  Gsetan  having  declared  themselves 
bis  protectors,  he  published  his  Ragguaglio  di  Parnasso^ 
and  La  Secrctarta  di  Apollo^  which  is  the  continuation 
of  the  former.  These  two  works  were  received  by  the 
public  with  uncommon  applause.  He  there  feigns, 
that  ApoUo,  holding  his  court  at  Parnassus,  heard 
the  complaints  of  the  whole  world,  and  did  justice  ac- 
cording as  the  cases  required.  He  at  length  printed 
his  Pietra  de  Patntngone  ;  wherein  he  attacks  the  court 
of  Spain,  setting  forth  their  designs  against  the  liberty 
of  Italy,  and  inveighing  particularly  against  tbeiii  for 
the  tyranny  tliey  exerciited  in  the  kingdom  of  Naples. 
The  Spaniards  complained  of  him  in  form,  and  were 
determined  at  any  rate  to  he  revenged.  Boccalini  was 
frightened,  and  retired  to  Venice  \  but  was  there  assas- 
sinated in  a  very  strange  manner.  He  lodged  with  one 
of  his  friends,  who  having  got  up  early  one  morning, 
left  Boccalini  in  bed  :  a  minute  after,  some  armed  men 
entered  his  chamber,  and  gave  him  so  many  blows  with 
bugs  full  of  sand,  that  they  left  him  for  dcfad  ^  so  that 
his  friend  returning  some  time  after,  found  him  speech- 
less. Great  search  was  made  at  Venice  for  the  authors 
of  this  murder;  and  though  they  were  never  discover- 
ed, it  was  universally  believed  that  they  were  employed 
.by  the  court  of  Spain. 

BOCCARELLA,  in  the  glas^  manufacture,  a  small 
hole  or  aperture  of  tba  furnace,  one  of  which  u  placed 


on  each  side  of  the  bocca,  almost  horizontally  with  it.  Boccarella 
Out  of  them  the  servitors  take  coloured  or  &ner  metal         11 
from  the  piling  pot.  .  Bocliai  t. 

BOCCIARDI,  Clemente,  called  Clementor^^  hi-  '  < 
story  and  portrait  painter,  was  born  at  Genoa  in  1620, 
and  wa*}  the  disciple  of  Bernardo  Strozxi,  an  artist  of 
good  reputation  ;  but  he  found  in  himself  so  strong  an 
ambition  t^  arrive  at  excellence  in  his  profession,  that 
he  left  Genoa  and  went  to  Rome  \  there  to  explore 
that  true  sublimity  of  style,  which  can  only  be  obtain- 
ed by  a  judicious  observation  of  the  ancient  sculptures 
and  the  works  of  the  celebrated  modern  artists.  By 
the  guidance  of  an  excellent  genius,  and  also  by  a  most 
industrious  application  to  design,  he  discovered  the  art 
of  uniting  and  blending  the  antique  and  modern  gUsto 
in  a  ^tyle  that  at  once  exhibited  both  gracefulness  and 
strength.  Most  of  the  works  of  this  master  (except 
his  portraits,  which  were  lively,  natural,  and  grace- 
ful) are  in  the  chapels  of  Genoa,  Pisa,  and  other  cities 
of  Italy ;  of  which  places  they  are,  at  this  day,  ac- 
counted the  greatest  ornaments,  and  are  most  exceeding- 
ly esteemed. 

BOCCONI,  Sylvio,  a  celebrated  natural  historian, 
born  at  Palermo  in  Sicily*  After  he  had  gone  through 
the  usual  course  of  studies,  he  applied  himself  chiefly  ' 
to  natural  history,  in  which  he  made  a  most  surprising  . 
progress.  He  was  afterwards  ordained  priest,  and  en- 
tered into  the  Cistercian  order,  at  which  time  he  changed 
his  Christian  name  Pat// into  that  oi  Sylvio,  This  new 
way  of  life  did  not  in  the  least  divert  him  from  his  fa- 
vourite study :  for  he  pursued  it  with  greater  vigour 
than  ever,  and  travelled  not  only  over  Sicily,  but  like- 
wise visited  the  isle  of  Malta,  Italy,  the  Low  Countries, 
England,  France,  Germany,  Poland,  and  several  other 
nations  }  and,  in  1696,  was  admitted  a  member  of  the 
academy  of  the  virtuosi  in  Germany.  Upon  his  return 
to  Sicily,  he  retired  to  a  convent  of  his  own  order  near  ^ 
Pa^ermo  J  where  he  died  in  1704,  being  71  years  of 
age.     He  left  many  curious  works. 

BOCCONIA,  Greater  Tree  Celandine.    See 
Botany  Index, 

BOCHART,  Samuel,  one  of  the  most  learned 
men  in  the  1 7th  century,  was  born  at  Roan  in  Nor- 
mandy. He  made  a  very  early  progress  in  learning, 
and  became  a  great  proficient  in  the  oriental  languages. 
He  was  many  years  pastor  of  a  Protestant  church  at 
Caen  \  where  be  was  tutor  to  VVentworth  Dillon  earl 
of  Roscommon,  author  of  the  Essay  00  Translated  Verse. 
Here  he  particularly  distinguished  himself  by  his  pub- 
lic disputations  with  Father  Veron,  a  very  famous  con- 
trovertist.  The  dispute  was  held  in  the  castle  of  Caen,  . 
in  the  presence  of  a  great  number  of  Catholics  and  Pro-  • 
testants.  Bochart  came  off  with  great  honour  and  re- 
putation :  which  were  not  a  little  increased  in  the  year 
1646,  upon  the  publication  of  his  Phaleg  and  Canaan^  . 
which  are  the  titles  of  the  two  parts  of  his  Geographia 
Sacra,  He  acquired  also  great  fame  by  his  Hteroxoicon^ 
printed  in  London  in  1675.  This  treats  de  animalihus 
sacrce  scriptura,.  The  great  learning  he  displayed  in 
his  works  rendered  him  esteemed  not  only  among  those 
of  his  own  profession,  but  amongst  all  lovers  of  know* 
ledge  of  whatever  denomination.  In  1652,  the  queea 
of  Sweden  idvited  him  to  Stockholm,  where  she  gave 
him  many  proofs  of  her  regard  and  esteem.  At  Lis 
f^turn  to  Caen^,  be  resumed  the  functions  o£  the  mini* 
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Bochftft    s^i7»  *n^  ^^^  received  into  ibe  acmdamT  of  Aftt  citj. 

H        His  teariiiDg  was  not  bis  prineipa]  qualtncation,  he  bad 

^^'»-     a  modesty  equal  to  it ;  aod  benc^e  enjoyed  bis  great  re- 

•         putation  in  tranquillity,  sheltered  from'  those  unhappy 

quarrels  which  so  many  other  learned  men  draw  upon 

themselves.     He  died  suddenly  while  he  was  speaking 

in  the  above  academy ^  on  the  i6tb  of  May,  1667,  ^&^^ 

28*     A  complete  edition  of  his  works  was  published  in 

Hollaud,  in  two  volumes  folio,  1712.   ' 

BOCHIUS,  or  Bocaui/  John,  a  Latin  poet,  bom 
at  Brussels  in  1555.  He  travelled  into  Italy,  Ger- 
many, Poland  and  Muscovy,  and  at  his  return  became 
secretary  to  the  duke  of  Parma.  He  died  on  the  X3tb 
of  January,  1609.  The  critics  in  the  Netherlands  set 
so  great  a  value  on  his  poetry,  that  they  gave  him  the 
name  of  the  Belgic  VirgiL  He  wrote,  i.  De  Belgii 
Principatu»  2.  Parodia  Heroica  Psalmorum  DavidicO' 
rum,  3.  Ohservationes  Phystat^  Ethic te^  Pdiiica^  et 
Hiitoriae^  in  Psalmos*  4.  Pita  Oavidis,  5.  Oraiioncs, 
6.  Poemata. 

BOCHETTA,  a  place  of  Italy,  famous  in  the  war 
of  1746  and  1747.  It  is  a  chain  of  mountains  over 
which  the  great  road  lies  from  Lombardy  to  Genoa  j 
and  on  the  very  peak  of  the  highest  monntain  is  a  nar- 
row pass,  which  will  hardly  admit  three  men  to  go 
abreast.  This  p«iss  is  properly  called  the  Bochetta;  for 
the  defence  of  Urhich  there  are  three  forts.  It  is  the 
key  of  the  city  of  Genoa  ^  and  was  taken  in  1 746  by 
the  imperialists  \  by  which  means  they  opened  a  way 
to  that  city. 

BOCKHOLT,  a  town  of  Germany  in  the  circle  of 
Westphalia  and  principality  of  Munster,  capital  of  a 
^mall  district,  and  subject  to  Prussia^  £.  Long.  6*  20. 
N.  Lat.  51.  40, 

BOCKING,  a  very  large  village  of  Essex  in  Eng- 
land, adjoining  to  Braiutree,  from  which  it  is  sepa- 
rated only  by  a  small  sti'eam.  Its  church  is  a  deanery, 
and  very  large  \  and  there  are  here  two  or  three  meet- 
ing-houses 'y  but  the  market  is  kept  at  Braintree*  It 
contained  2544  inhabitants  in  181  x.  There  is  a 
large  manufactory  of  baize,  chiefly  for  exportation, 
which  gives  employment  to  a  great  number  of  men, 
women,  and  children.  It  is  42  miles  north-east  of 
London. 

BOCK-LAND^  in  the  Saxons  time,  is  what  we  now 
caXl  ff^eehold  Uinds^  held  by  the  better  sort  of  persons 
by  charter  or  deed  in  writing  \  by  which  name  it  was 
distinguished  from  folkland  or  copy-hold  land,  bolden 
by  the  common  people  without  writing. 

BODERIA,  or  Bodotria,  the  ancient  name  for 
the  frith  of  Forth  in  Scotland. 

BODIN,  John,  native  of  Angiers,  one  of  the  ablest 
men  in  France  in  the  l6th  century,  famous  for  his 
Method  of  History^  hU  Republic,  and  other  %vorks.  He 
was  iti  great  favour  with  Henry  III.  who  imprison«^d 
Jolm  de  Serre  for  writing  an  injurious  piece  against 
Bodin,  and  forbade  him  upon  pain  of  death  to  publish 
it.  But  his  favour  was  not  of  long  continuance.  The 
duke  of  Alen^on,  however,  ^ve  him  several  employ- 
ments }  aud  carried  him  to  England  with  him  as  one 
of  his  counsellors,  where  he  had  the  pleasure  aod  glory 
to  see  his  books  de  Repubiica  read  publicly  in  the 
university  of  Cambridge,  having  been  translated  into 
Latin  by  the  English.  He  had  written  them  in  French. 
In  the  Kagguaglio  of  Boccaliui  he  is  condemned  as  an 
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atheist  to  the  fire,  for  having  aald  to  his  books  that  li*    Bodia 
berty  of  conscience  ought  to  be  granted  to  arctaiict,        | 
He  declared  himself  pretty  freel^  against  those  wbo_  >o<ky« 
asserted  that  the  anthority  of  monarchs  is  mlimited ; 
but  yet  he  displeased  the  repoblicans.     Upon  the  death 
of  the  duke  of  Alenfon,  Bodin  retired  to  Laon,  where 
1)0  married.     He  had  an  office  in  the  presidiai  of  this 
city  ;  and  in  Charles  IX«^s  time  he  was  tjie  king's  so- 
licitor,  with  a  coounitsion  for  the  forests  of  Normandy. 
He  died  of  the  plague  «t  Laon,  in  155^^* 

BODKIN,  a  small  instroment  made  of  steel,  bone, 
ivory,  &c.  nsed  for  making  holes. 

BODLEY,  Sir  Thomas,  founder  of  the  Bodleian 
library  at  Oxford,  was  born  at  Exeter  in  Devonshire, 
in  1544.  When  he  was  abont  12  years  of  nge,  bit 
father,  Mr  John  Bodley,  being  a  Protestant,  was  ob- 
liged to  leave  the  kingdom.  He  settled  «t  Geneva 
with  his  iamily,  and  continued  there  till  the  death  of 
Queen  Mary.  In  that  university,  then  in  its  infancy, 
young  Bodley  studied  the  learned  languages,  &g.  un- 
der several  eminent  professors.  On  the  accession  of 
Queen  Elizabeth,  he  returned  with  his  father  to  Eng- 
land \  and  was  soon  after  entered  of  Magdalen  college 
in  Oxford.  In  x  563,  he  took  the  degree  of  bachelor 
of  arts,  and  the  year  following  was  admitted  fellow  of 
Merton  college.  In  1565,  he  read  a  Greek  lectors 
in  the  hall  of  that  college.  He  took  n  master  of  arts 
degree  the  year  after,  and  read  natural  philosophy  in 
the  public  schools.  In  1 569,  he  was  one  of  the  proc- 
tors of  the  university,  and  for  some  time  after  offi- 
ciated as  public  orator.  In  the  year  1576,  he  quitted 
Oxford,  and  made  the  tour  of  Europe  \  but  returned 
to  his  college  after  four  years  absence.  He  became 
gentleman- usher  to  Queen  Elizabeth,  in  the  year  1583 ; 
and  in  1585  he  married  the  widow  of  Mr  Bell,  daugh- 
ter of  Mr  Carew  of  Bristol,  a  lady  of  considerable  for- 
tune. Mr  Bodley  was  soon  after  sent  ambassador  to 
the  king  of  Denmark,  and  other  German  princes.  He 
was  next  charged  with  an  important  commission  to 
Henry  III.  of  France  \  and  in  1588,  went  ambassador 
to  the  United  Provinces,  where  he  continued  till  the 
year  1597*  On  his  return  to  England,  finding  his  pre- 
ferment obstructed  by  the  jarring  interests  of  Burleigh 
and  Essex,  he  retired  from  court,  and  could  never  af- 
terwards be  prevailed  on  to  accept  of  any  employment. 
He  now  began  the  foundation  of  the  Bodleian  library, 
which  was  completed  in  1599*  Soon  after  the  acces- 
sion of  King  James  I.  he  received  the  honour  of  knight- 
hood, and  died  in  the  year  161 2.  He  was  buried  in 
the  choir  of  Merton  college.  His  monument  is  <rf 
black  and  white  marble,  on  which  stands  his  effigy  in 
a  scholar^s  gown,  snrrounded  with  books.  At  the  four 
corners  are  the  emblematical  figures  of  Gra^imar, 
Rhetoric,  Music,  and  Arithmetic;  two  angels,  &c. ; 
with  a  short  inscription,  signifying  his  age  and  time 
of  .his  death.  Sir  Thomas  Bodley  was  a  polite  scho- 
lar, an  able  statesman,  and  a  worthy  man.  Mr  Gran- 
ger observes,  that  he  merited  much  ^s  a  man  of  let- 
ters ;  but  incomparably  more  in  the  ample  provision  he 
made  for  literature,  in  which  he  stands  unriTalled  \  and 
that  his  library  is  a  mausoleum  which  will  perpetuate 
his  memory  as  long  as  books  themselves  endure.  Sir 
Thomiis  wrote  his  own  Life  to  the  year  1609  \ 
which,  together  with  the  first  draught  of  the  Sta- 
tutes, and  his  Letters,  have  been  published,  from  the 
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ori^Mlm  tlio  BadtteiM  IttifAij,  i>y  Mr  ThooMS  Hetfra 
in  170J. 

BOBftfIN,  a  town  of  ComwAll  in  Eogknd,  seated 
itt  m  bottom  betweoD  two  high  hills,  which  randen  the 
sir  Tory  oBwholesomo,  It  eoDsiMs  chiefij  of  one  otreet, 
«nd  the  mooy  deceyed  houses  show  thftt  ft  has  once 
been  a  place  of  greater  note.  It  is  a  mayor-town,  sends 
two  meosbers  to  pariianenti  and  had  formerly  the  prt- 
irilege  of  the  coinage  ef  tin.  Population  2050  in  181  r. 
W.  Long.  4.  5.  N.  Lat  50.  32. 

BODON,  a  fortiled  town  of  Bulgaria,  in  Tm^ey 
in  Europe,  with  an  arehbishop^  see.  It  is  seated  oa 
fhe  Danube,  in  £•  Long.  25.  24.  N.  Lat.  45.  lo. 

BODSOCH,  a  towti  of  Hungary,  seated  on  the 
■erth-east  shore  of  the  river  Danube,  in  £•  Long.  20. 
10.  N.  Lat.  46.  15. 

BODRUN.    SeeTEOS. 

BODY,  in  Phytiet^  an  extended  solid  substance,  of 
itself  utterly  passive  and  inactive,  indifferent  either  to 
motion  or  rest. 

CoUmr  of  Bodies*    See  Chromatics. 

Boot,  with  regard  to  animals,  is  used  in  opposition 
(0  soul,  in  which  sense  it  makes  the  subject  of  anatomy. 
The  height  of  the  human  body  is  said  to  be  different 
in  different  parts  of  the  day  \  ordinarily  it  is  an  inch 
more  in  the  morning  than  lit  night  *•  The  body  ceases 
to  grow  in  height  when  the  bones  are  arrived  at  a  de- 
gree of  firmness  and  rigidity  which  will  not  allow  of 
tarther  extension  by  tlie  effort  of  the  heart  and  motion 
of  the  blood. 

*  Body,  among  painters,  as  to  hear  a  hodf^  a  term 
signifying  that  the  colours  are  of  such  a  nature,  as  to 
be  capable  of  being  ground  so  fine,  and  mixing  with 
the  oil  so  entirely,  as  to  seem  only  a  very  thick  oil  of 
the  same  colour. 

Body,  in  the  manege.  A  horse  is  chiefly  said  to 
have  a  good  body,  when  he  is  full  in  the  flank.  If  the 
last  of  the  short  ribs  be  at  a  considerable  distance  from 
the  hannch-bone,  although  such  horses  may  for  a 
time  have  pretty  good  bodies,  yet,  if  they  are  much 
laboured,  they  will  lose  them :  and  these  are  properly 
ihe  horses  that  have  no  flank.  It  is  also  a  general 
rule,  that  a  man  should  not  buy  a  light-bodied  horse, 
and  one  that  is  fiery,  because  he  will  soon  destroy  him- 
self: 

Body,  in  the  art  of  war,  a  number  of  forces,  horse 
and  foot,  united  and  march iuff  under  one  commander. 

Main  Body  of  an  Army^  the  troops  encamped  in  the 
centre  between  the  two  wings,  and  generally  infantry  ; 
the  other  two  bodies  are  the  vanguard  and  the  rear- 
guard ;  these  being  the  three  into  which  an  army, 
ranged  in  order  of  battle,  is  divided. 

Body,  in  matters  of  literature,  denotes  much  the 
same  with  system,  being  a  collection  of  every  thing  be- 
longing to  a  particular  science  or  art,  disposed  in  pro- 
per order :  thus  we  say,  a  body  of  divinity,  law,  phy- 
sic, &c. 

BoDY'Corporate.     See  Corporatiok. 

BOECE,  or  Boethius,  Hector,  the  historian,  was 
bom  at  Dundee  about  the  year  1470,  studied  at  Aber- 
deen, and  afterwards  in  the  university  of  Paris.  There 
be  became  acquainted  with  Erasmus,  and  laid  the  foun- 
dation of  a  friendship  which  was  so  honourable  to  him. 
In  1 500  he  was  recalled  to  Aberdeen  by  Bishop  EI- 
pbingston,  who  made  him  principal  ef  that  unifersity. 

Vx>L.  III.  Part  IL  t 
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Oratitiide  for  this  promotion  engaged  him  to  write    Eoeee 
with  paVticolar  attention  the  Life  of  that  prelate.  '  It        U 
appeared  in  the  history  of  the  diocese  of  Aberdeen  .  ^^ochinrt^ 
and  Bsay  be  considered,  perhaps,  as  the  most  ▼aluable        ' 
portion  of  that  work.      His  History  of  Scotland,   a 
more  useful  undertaking,   was  first  published    in  the 
year  1526.   In  1574  it  underwent  a  second  impression, 
and  was  enriched  with  the  i8th  book  and  a  part  of 
the  xpth.    A  farther  continuation  of  it  was  executed 
by  Joannes  Ferrerius  Pedemontanns.   Boece  died  about 
the  year  1550.     He  has  been  compared,  and  not  with- 
out reason,  to  Creoffroy  of  Monmouth.     He  had  a  pro- 
pensity to  fable  and  exaggeration  $  a  fault  which  the 
elegance  of  his  expression  does  not  compensate.     HU 
judgment  was  not  equal  to  his  genius  ;  and  his  fictions 
as  a  historian  are  a  contrast  to  bis  probity  as*  a  man. 
John  Ballenden,  archdeacon  of  Murray,  translated  his 
history  into  the  Scottish  language  at   the  desire  of 
James  V.     This  translation  William  Harrison  con- 
verted, though  with  imperfections,  into  English  -,  and 
his  associate  Hollin^hed  published  his  work  in  his 
chronicle,  with  additions  and  improvements  by  the  in- 
genious Francis  Thynne. 

BOEDROMIA,  in  antiquity,  solemn  feasts  held  at 
Athens  in  memory  of  the  saccour  brought  by  Ion  to 
the  Athenians,  when  invaded  by  Eumolpus  son  of  Nep- 
tnne  in  the  reign  of  Erectheus.  Plutarch  gives  ano- 
ther account  of  the  Boedromia }  which,  according  to 
him,  were  celebrated  in  memory  of  the  victory  obtained 
by  Theseus  over  the  Amazons,  in  the  month  Boedro- 


mion. 


BOEDROMION,  in  Ckronolt^,  the  third  month 
of  the  Athenian  year,  answering  to  the  latter  part  of 
our  August  and  beginning  of  September. 

BOEHMEN,  Jacob,  called  the  Teutonic  philoso^ 
pher^  was  a  noted  visionary  of  the  1 7th  century,  born 
in  a  village  of  Germany  near  Gorlitx,  in  1 575.  He 
was  bred  a  shoemaker;  and  marrying,  supported  a 
large  family  by  this  occupation  ^  until,  after  ^amusing 
himself  with  chemistry,  a  virionary  turn  of  mind,  heat- 
ed by  sermons  and  German  divinity,  got  the  better 
of  his  common  sense,  and  produced  raptures  and  no- 
tions of  divine  illumination.  These  he  first  gave  vent 
to  in  161 2,  by  a  treatise  entitled  Aurora,  or  the  Rising 
.  of  the  Sun  \  being  a  mixture  of  astrology,  philosophy, 
chemistry,  and  divinity,  written  in  a  quaint  obscure 
style.  This  being  censured  by  the  magistrates  of  Gor- 
Htz,  he  remained  silent  for  seven  years  \  but  improving 
that  interval  by  pursuing  the  flights  of  his  imagination, 
he  resumed  his  pen  ;  and  resolving  to  redeem  the  time 
he  had  lost,  in  the  remaining  five  years  of  his  life,  he 
published  above  20  books,  which  greatly  needed  what 
be  concluded  with,  A  Table  of  hi*  rrincipies^  or  a  Key 
io  hii  WriHngi ;  tliough  this  has  not  proved  sufficient 
to  render  them  intelligible  to  common  apprehensions. 
The  key  above  menHoned  appeared  in  '624,  and  he 
did  not  lonff  survive  it^  For  eatly  in  the  morning  of 
the  18th  otNovember  that  year,  ne  called  one  of  his 
sons,  and  asked  him  **  if  he  also  heard  that  excellent 
music  ?**  to  which  heiug  answered  in  the  negative,  he 
ordered  the  door  to  be  set  open,  that  the  music  Oiight 
be  the  better  heard.  He  asked  afterwards  whafo^clock 
it  was  f  and  being  told  it  had  struck  tWo,  he  said  **  It 
is  not  yet  my  time  \  my  time  is  three  hours  henee.** 
In  the  interim  be  was  heard  Co  speak  these  Words : 
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Beeliman  '' 0  tboa  strong  God  of  hottg,  delifer  me  according 
B  to  thy  will !  O  thoa  crocified  Lord  Jmos,  bave  mercy 
Bocrhaave.  upon  mc,  and  receive  me  into  thy  kingdom  !"  Wbea 
it  was  near  six  •^clock^  he  took  bis  leave  of  his  wiCs. 
and  sons,  and  blessed  them,  and  said,  '^  Nqw  I  ga 
hence  into  paradise  \*^  then  bidding  bis  son  turn  bim^ 
he  immediately  expired  bis  last  breath  in  a  d^sp  sigh* 
A  great  number  of  persons  have  been  mLiled  by  the 
visions  of  this  fanatic,  notwithstanding  his  talents  in  in- 
volving th^  plainest  things  in  mystery  and  enigma tical 
jargon*  Among  others,  the  famous  Quirious  ELahU 
roan  may  be  reckoned  the  principal  of  bis  followers  in 
Germany :  who  says,  be  had  learned  more  being  idone 
in  bis  study,  from  Boehmen,  than  he  could  have  learn* 
ed  from  all  the  wise  men  of  that  age  together  ^  and, 
that  we  may  not  be  in  the  dark  as  to  what  sort  of 
knowledge  this  Was^  he  acquaints  us,  that  amidst  an 
infinite  number  of  visions  it  happened,  that,  being 
snatched  out  of  his  study,  he  saw  thousands  of  tbou« 
sands  of  lights  rising  round  about  him*  Nor  has  bft 
been  without  admirers,  and  those  iu  no  small  number, 
in  England :  among  the  foremost  of  whom  stands  the 
famous  Mr  William  Law,  author  of  Christian  Perm, 
fection^  &c.  who  has  favoured  bis  countrymen  with 
an  English  edition  of  Jacob  fioebmea^s  works  in  2Volt« 
4to. 

BOEOTIAy  the  name  of  two  ancient  kingdomst 
one  of  which  was  founded  or  rather  restpred  by  Cad- 
mos,  and  named  by  him  Bouatia^  from  the  ox  which 
is  said  to  have  directed  him  to  the  place  where  he  built 
the  capital  of  his  new  kingdom,  better  known  after- 
wards by  the  name  of  Thehes.  But  as  the  inhabitants 
were  scarcely  ever  distinguished  as  a  nation  by  the  name 
of  Bctotians,  but  of  ThAans^  we  refer  to  the  article 
Thebes  for  their  history,  &c. 

The  other  Bocotia  was  in  Thessatyy  and  is  said  to- 
have  been  founded  by  Boeotus  the  son  of  Neptune  and 
brother  of  ^olus,  by  Aroe  the  daughter  of  ^oloa 
king  of  Aolis«  This  last,  having  sent  his  daughter  to 
Metapontum  a  city  of  Italy,  she  was  there  delivered 
of  those  two  sons,  the  eldest  of  whom  she  called  after 
her  fatber^s  name  JEolus  ;  and  he  possessed  himself  of 
the  islands  in  the  Tyrrhenian,  now  the  Tuscan  sea, 
and  built  the  city  of  Lipanu  Bcsotus  the  younger  son 
went  to  his  grandfather  and  succeeded  him  in  his  king- 
dom, called  it  after  his  own  name,  and  the  capital 
city^ilni^,  from  bis  mother*  All  that  we  know  of  these 
Boeotians  is,  that  they  held  this  settleO»ent  upwards  of 
aoo  years  \  and  that  the  Thessalians  expelled  them 
from  it }  upon  which  they  came  and  took  possession  of 
that  country,  which  till  then  bad  been  called  Cadmeitf 
and  gave  it  the  name  of  Bocotia.  Diodorus  and  Ho- 
mer tell  us,  that  these  Boeotians  signalized  themselves 
at  the  Trojan  war  ^  and  the  latter  adds,  that  five  of 
Boeotns's  grandsons,  viz.  Peneleus,  Leitus,  Prothce- 
nor,  Arcestlaus,  aad  Cloniua,  were  the  chiefs  who  led 
tl^e  Boeotian  troops  thither. 

BOERHAAVE,  Herm^K*.  one  of  the  greatest. 
"J^bysicians,  as  well  as  the  best  men,  that  this  or  per- 
haps any  age  has  ever  produced,  was  bom  in  1668;  at 
Vorhout,  a  village  pear  Ley  den.  At  the  age  of  16 
ha  found  himself  without  parents,  protection,  advice, 
or  fortune.  He  had  already  stodifd  theology  and  the 
other  ecclesiastical  sciences,  with  the  design  of  devoting 
himself  to  a  clerical  life  >  but  the  science  of  nature,^ 
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which  eqiially  e^igBged  hia  tttaolioo,,  eo4ni  tof^^gmti 
his  whole  time.  This  itlustrions  person,  whose  eame 
afterwards  spread  throiigboot  tb^  world,,  and  who  lieft 
at  his  death  above  200,QOoL  coold  at  that  time  barely 
live  by  his  lahcurs,  and  was  coqipelled  to.  teach  ma- 
thematics to  obtain  oecessairits.  But  Jn  16939  being 
received  doctor  in  the  seienoe  of  physic,  be  b^^  prac- 
tice 'f  and  bis  merit  being  at  length  discovered,  many 
powerful  friends  patronii^d  hin^  and  procured  bioi 
three  valuable  employ naetits :  the  first  was  that  of  pro* 
fessor  of  medicine  in  the  imivorsity  of  Leyden }  the  se^ 
Good,  that  of  professor  of  phemistry  ;  and,  thirdly,  that 
of  pre&ssor  of  botgny.  The  Academy  of  Sciences  at« 
Pans,  and  the  Boyal  Society  «t  London,  invited  him 
to  become  one  of  their  membefs«  .  He  cemmoaicaied 
to  each  his  discoveries  in  cbemistry.  The  pity  of  Ley- 
den became  in  bis  time  the  school  of  Europe  for  thia 
science,  as  well  as  for  medicine  and  botany.  All  the 
prii^cea  oPEurope  sent  him  disciples,  who  found  in  thie 
skilful  professor,  not  only  an  indefatigable  teachej*,  bui 
even  a  tender  falber,  who  encoaraged  them  to  porane 
tbeir  labours^  consoled  them  in  their  afflictions,  and  so- 
laced them  in  their,  wants.  When  Peter  the  Greal^ 
went  to  Holland  in  17151  to  instruct  hio»elf  io  mari- 
time afiairs,  be  also  attended  Boerhaave  to  receive  his 
lessons*  His  reputation  was  spread  as  far  as  China*:  a, 
mandarin  wrote  to  him  witb  this  inscription,  *^  T» 
the  illustrioos  Boerhaave,  physician  in  Europe  ;^*  and 
the  letter  came  regularly;  to  him.  The  city  of  Ley- 
den has  raised  a  monument  in  the  church  of  St  Peter^ 
to  the  salutary  genius  of  Boerhaave,  Saiutifero  Boer- 
Aiiaviig^nio  sacrnnu  It  consists  of  an  am  upon  a  pe- 
destal of  black  marble :  six  heads,  four  of  which  re* 
present  the  four  ages  of  life,  and  the  two  sciences  iik 
which  Boerhaave  excelled,  form  a  group  issuing  b^ 
tween  the  urn  and  its  supporters.  The  capital  of  this 
basis  is  decorated  with  a  drapery  of  white  marble,  in 
wbioh  the  artist  has  shewn  the  difiereot  emblems  of 
disorders  and  their  remedies.  Above,  upon,  the  sur- 
face of  the  jpedestal,  is  the  medallion  of  Boerhaave :  at 
the  extremity  of  the  frame,  a  ribband  displa3rs  the  fa- 
vourite motto  of  this  learned  man :  Simplex  v^tuok 
verif  *'  Truth  unarrayed.*^ 

From  the  time  of  the  learned  Hippocriates,  no  phy- 
sician has  more  justly  merited  the  esteem  of  his  coteoi* 
poraries,  and  the  thanks  of  posterity,  than  Boerhaave* 
He  united  to  an  uncommon  genius,  and  extraordinary^ 
talents,  the  qualities  of  the  heart,  which  gave  them  so 
great  a  value  to  society.  He  made  a  decent,  simple, 
and  venerable  appearance,  particularly  when  i^ge  had 
changed  the  colour  of  his  hair.  He  was  an  eloquent 
orator,  and  declaimed  with  dignity  and  grace.  He 
taught  very  methodically,  and  with  great  precision  ^  he 
never  tired  his  auditors,  but  they  always  regretted  that 
his  discourses  were  finiabed.  He  would  nometimes  givr 
them  a  lively  turn  with  raillery  ^  but  his  raillery  was 
refined  and  ingenious,  and  it  eullvened  the  subject  be 
treated  of,  without  carrying  with  it  any  thing  severe 
or  satirical.  A  declared  foe  to  all  excess,  be  consider- 
ed decent  mirth  as  the  salt  of  life.  It  was  the  daily' 
practice  of  this  eminent  person,  through  his  whole  life,, 
as  soon  as  he  rose  in  the  m<^roing,  whicn  was  generally 
very  e»rly,  to  retire  for  an  hour  to  private  prayer  and 
meditation  on  some  part  of  the  Scriptures.  He  oftea 
told  bift  friendsi  when  they  asked  him  how  it  was  pee* 
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Hoerhaare  '^'^^^  ^o^  ^^^  to  go  through  so  mach  fatlgne  i  that  it 
tras  ifM  which  gave  him  spirit  and  vigoar  in  the  'basi« 
ness  of  the  day.  Tkts  he  therefore  recommended  as 
the  best  rule  he  coald  give  :  for  nothing,  he  said,  coold 
tend  moire  to  the  health  of  tlie  bodj  than  the  tranquiU 
lity  of  the  mind  y  and  that  he  knew  nothing  which 
t;ould  support  himself,  or  his  fellov-creatures,  amidst 
the  various  distresses  of  fife,  but  a  well  grounded  con- 
felence  in  the  supreme  Being  upon  the  principles  of 
Christianity.  This  was  strongty  exempTified  in  his  own 
illness  in  1722,  which  can  hardly  be  told  without  hor- 
iror ;  and  by  which  the  conVse  of  his  lectures  as  well  as 
Us  practice  wad  long  interrupted.  He  was  for  five 
'months  confined  to  his  bed  by  the  gout,  where  be  lay 
tipon  his  back  without  daring  to  attempt  the  least  mo- 
tton  ^  because  any  effort  renewed  his  torments,  which 
"Were  so  etquisite,  that  he  was  at  length  not  only  de- 
pnved  of  motion  hot  of  sense*  Here  his  medical  art 
was  at  a  ^and ;  nothing  coold  be  attempted,  because 
^nothing  Ct^uld  be  proposed  with  the  least  prospect  of 
'success.  3ut,  having'  (in  the  sijtth  month  of  his  illness) 
x»bta{ned  some  remission,  he  determined  to  try  whether 
the  juice  of  fumitory,  endive,  or  succory,  taken  thrice 
a-day  in  large  quantity,  (viz.  above  half  a  pint  each  dose), 
*migm  not  contribute  to  bis  relief;  and  by  a  perseverance 
tn  this  mbthod  he  was  Wboderfolly  recovered.  This  pa- 
tience o(  fioerhaave's  was  founded  not  on  vain  reason- 
%$;»,  Kkte  that  of  which  the  Stoics  boasted  y  but  on  a 
^Ticious  composure  of  mind,  and  Christian  resignation 
to  the  will  of  God. 

t>f  his  sagacity  and  the  wonderful  penetration  with 
'Which  he  often  discovered  and  described,  at  the  first 
*tigfat  of  a  patient,  such  distempers  as  betray  themselves 
by  no  symptoms  to  common  eyes,  such  surprising  ac- 
counts have  been  given,  as  scarcely  can  be  credited 
'thoogh  attested  beyond  aJl  doubt,      let  this  great  ma- 
imer of  medical  knowledge  was*  so  far  from  having  pre- 
' sumptuous  cotifiden'ce  in  his  abilities,  or  from   being 
'puffed  up  by  his  riches,  that  he  was  condescending  to  all, 
and  remarkably  diligent  in  his  profession  :  and  he  often 
used  to  say  that  the  life  of  a  patient  (if  trifled  with  or 
'neglected)  would  one  day  be  required  at  the  hand  of 
the  physician.     He  always  called  the  poor  his  bestpa- 
^tsents;  for  God  (said  he)  is  their   paymaster.     The 
jACtivity  of  his  mind  sparkled  visibly  in  his  eyes.     He 
was  always  cheerful,  and  desirous  of  promoting  every 


suppressed  that  impetnoas  and  ungovernable  passion  f  Borrhaave 
be  answered,  with  the  ^utmost  frankness. and  sincerity, 
that  he  Was  nkturally  quick  of  resentment:  but  that 
he  had,  by  daily  prayer  and  meditation,  at  length  at-  - 
tained  to  this  mastery  over  himself. 
'  About  the  middle  of  the  year  1737,  he  felt  the  first 
approaches  of  that  fatal  illness  which  brought  him  to 
the  grave,  viz.  a  disorder  in  his  breast,  which  was  at 
times  very  painful,  often  threatening  him  with  imme- 
diate suffocation,  and  terminated  in  an  universal  drop- 
sy :  but  during  this  afflictive  and  lingering  illness,  his 
constancy  and  firmness  did  not  forsake  him  ^  he  neither 
intermitted  the  necessary  cares  of  life,  nor  forgot  the 
proper  preparations  of  death.  About  thre^  weeks  be- 
fope  his  dissolution,  when  the  Rev.  Mr  Schultens,  one 
of  the  most  learned  and  exemplary  divines  of  the  age, 
attended  him  at  his  country-house,  the  doctor  desired 
his  prayers,  and  afterwards  entered  into  a  most  re- 
markably judiciotis  discourse  with  him  on  the  spiritual 
and  immaterial  nature  of  the  soul  ^  and  this  be  illustra- 
ted to  Mr  Schultens  with  wonderful  perspicuity,  by  a 
description  of  Che  effects  which  the  infirmities  of  his 
body  had  tipon  his  faculties  j  which  yet  they  did  not 
80  oppress  or  vanquish,  but  his  soul  was  always  master  of 
itselfy  and  always  resigned  to  the  pleasure  of  its  Ma- 
ker-^and  then  be  added,  **  He  who  loves  God  ought 
to  think  nothing  desirable  but  what  is  most  pleasing  to 
the  supreme  goodness.**  These  were  his  sentiments, 
and  such  was  his  conduct  in  this  state  of  weakness  and 
pain.  As  death  approached  nearer,  he  was  so  far  from 
terror  or  confusion,  that  he  seemed  liess  sensible  of  pain, 
and  more  cheerful  under  his  torments,  which  conti- 
nued till  the  23d  day  of  September,  1738,  on  which 
'he  died  (much  honoured  and  lamented)  between  four 
and  five  in  the  morning,  in  the  70th  year  of  his  age*-» 
oflen  recommending  to  the  bye-standers  a  careful  ob- 
servation of  St  John^s  precepts  concerning  the  lov6  of 
God,  and  the  love  of  man,  as  frequently  inculcated  in 
his  first  epistle,  particularly  in  the  fifth  chapter.  His 
funeral  oration  wais  spoken  in  ,Latin  before  the  uni- 
versity of  Leyden,  to  a  very  numerous  audience,  by 
Mr  Schultens,  and  afterwards  published  at  their  parti- 
cular desire.  He  wrote,  1.  Institutiones  Medtca*  2. 
ApAortsmt  de  cognascendu  et  cvrandis  Morbis,  3.  In^ 
stitutiones  et  Expertmenta  Chetnue,  4.  Ltbeiius  de  Ma^ 
Uria  Medica^  et  remediorum  Jormulis  qua  serviunt  a^ 


iraloable  end  of  conversation  ;  and  the  excellency  of    fhorismus.    Swieten  published.  Commentaries  upon  his 


the  Christian  religion  was  frequently  the  subject  of  it : 
for  he  asserted,  on  all  proper  occasions,  the  divine  au- 
thority and  sacred  efficacy  of  the  Scriptures ;  and 
maintained,  that  they  only  could  give  peace  of  mind, 

^that  sweet  and  sacred  peace  which  passelh  all  under- 
standing 'y  since  none  can  conceive  it  but  he  wbo  has 
it ;  and  none  can  have  it  but  by  divine  communica- 
tion.    He  never  regarded  calumny  nor  detraction  (for 

'  Boerhaare  himself  had  enemies),  nor  ever  thought  it 
necessary  to  confote  them.  *'  They  are  sparks  (said 
tie)  which,  if  you  do  not  blow,  will  go  out  of  them- 

'  selves.  The  surest  remedy  against  scandal,  is  to  live 
it  down  by  a  perseverance  m  well-doing  j  and  by  pray- 

'  ing  to  God  that  he  would  cure  the  distempered  minds 

'  of  tho^e  who  tradote  and  injure  us.**  Being  once  ask- 
ed by  a  friend,  wbo  had  often  admired  his  patience 
wnder  great  provocations,  whether  he  knew  what  it 
was  to  be  angry,  and  by  what  means  he  had  so  entirely 


ApAorismSf  in  5  vols  4to  3  and  several  other  works,  all 
greailv  esteemed. 

BOERHAAVlA.    See  Botant  Index. 

BOESCHOT,  a  town  of  the  Netherlands,  in  the 

?rovince  of  Brabant,  seated  on  tbft  river  Nethe,  in  £• 
iong.  4.  45.  N.  Lat.  51*  5* 

BOETHIUS,  or  Boetius,  Flavius  AkiCius  Mak- 
LiusToRdUATUS  Severikus,  a  prose  as  well  as  poetical 
writer  of  the  6th  century,  born  of  one  of  the  noblcit 
families  of  the  city  of  Home.  The  time  of  his  birth 
is  related  to  have  been  about  that  period  in  the  Roman 
history  when  Augustulos,  whose  fears  had  induced  him 
to  a  resignation  of  the  empire,  was  banished,  and  Odoa- 
cer  king  of  the  Herulians  began  to  reign  in  Italy,  viz.  in 
the  yehr  of  Christ  4^6,  or  somewhat  after.  The  father 
of  Boetius  dying  while  he  was  yet  an  infant,  his  relations 
Dudertook  the  care  of  his  edocation  and  the  direction  of 
ilia  stadiet*    His  excellent  parts  were  soon  discovered ; 
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JBocthiQB.  and,  as  well  to  enrich  his  mind  with  the  study  of  philo- 
sophy as  to  perfect  himself  in  the  Greek  language,  he 
was  sent  to  Athens.   Returning  young  to  Rome,  he  was 
soon  distinguished  for  his  learning  and  virtue,  and  pro- 
moted to  the  principal  dignities  in  the  state,  and  at 
length  to  the  consulate.     Living  in  great  affluence  and 
splendour,  he  addicted  himself  to  the  study  of  theology, 
mathematics,  ethics,  and  logic }  and  how  great  a  master 
he  became  in  each  of  these  branches  of  learning,  ap- 
pears from  those  works  of  his  now  extant*     The  great 
offices  which  he  bore  in  the  state,  and  his  consummate 
wisdom  and  inflexible  integrity,  procnred  him  such  a 
share  in  the  public  councils,  as  proved  io  the  end  his 
destruction  :  for  as  he  employed  his  interest  with  the 
king  for  the  protection  and  encouragement  of  deserv- 
ing men,  so  he  exerted  his  utmost  efforts  in  the  detec- 
tion of  fraud,  the  repressing  of  violence,  and  the  de- 
fence of  the  state  against  invaders.  At  this  time  Theo- 
doric  the  Goth  had  attempted  to  ravage  Campania ; 
and  it  was  owing   to  the  vigilance  and  resolution  of 
Boeiius  that  this  country  was  preserved  from  destruc- 
tion.     At  length,   having   murdered  Odoacer,  Theo- 
doric  became  king  of  Italy,   where  he   governed  33 
years  with  prudence   and   moderation,   during   which 
time  Boetius  possessed  a  large  share  of  his  esteem  and 
conBdence.     It  happened  about  this  time  that  Justin, 
the  emperor  of  the  east,  upon  his  succeeding  to  Ana- 
stasias,  made  an  edict  condemning  all  the  Arians,  ex- 
cept the  Goths,  to  perpetual  banishment  from  the  east- 
ern empire :  in  this  edict  Horroisda  bishop  of  Rome, 
and  also  the  senate,  concurred.     But  Tbeodoric,  who, 
as  being  a  Goth,  was  an  Ari^n,  was  extremely  trou- 
bled at  it }  and  conceived  an  aversion  against  the  se- 
nate for  the  share  they  had  borne  in  this  proscription* 
Of  this  disposition  in  the  king,  three  men  of  profligate 
lives  and  desperate  fortunes,  Gandentius,  Opilio,  and 
Basilius,  took  advantage*     Having  entertained  a  se- 
cret desire  of  revenge  against  Boetioi,  for  having  been 
instrumental  in  the  dismission  of  the  latter  from  a  lu- 
crative employment  under  the  king,  they  accused  him 
of  several  crimes  j  such  as  the  stifling  a  charge,  the 
end  whereof  was  to  involve  the  whole  senate  in  the 
guilt  of  treason  j  and  an  attempt,  by  dethroning  the 
king,  to  restore  the  liberty  of  Italy  j  and,  lastly,  they 
suggested,  that,  to  acquire  the  honours  he  was  in  pos- 
session of,  Bo^tius  had  had  recourse  to  magical  art* 
Soetius  was  at  this  time  at  a  great  distance  from  Rome  j 
however,  Tbeodoric  transmitted  the  complaint  to  the 
senate,  enforcing  it  with  a  suggestion  that  the  safety, 
as  well  of  the  people  as  the  prince,  was  rendered  very 
precarious  by  this  supposed  design  to  exterminate  the 
Goths.     The  senate,  perhaps  fearing  the  resentment  of 
the  king,  and  having  nothing  to  hope  from  the  success 
of  an  enterprise. which,  supposing  it  ever  to  have  been 
meditated,  was  now  rendered  abortive,  without  summon- 
ing him  to  his  defence,  condemned  Boetius  to  death. 
The  king,  however,  apprehe<)ding  some  bad  consequenee 
from  the  execution  of  a  sentence  so  -flagrantly  unjust, 
mitigated  it  to  banishment.     The  place  of  his  exile  was 
Ticinum,  now  the  city  of  Pavia,  in  Italy.     Being  in 
that  place  separated  Kom  his  relations,  who  had  not 
been  permitted  to  follow  him  into  his  retirement,  he  en- 
deavoured to  derive  from  philosophy  those  comforts 
which  that  alone  was 'capable  of  afibrding  tooui^  to  his 


forlorn  situation,  sequestered  from  his  friends,  in  the 
power  of  his  enemies,  and  at  the  mercy  of  a  capricious  | 
tyrant  j  and  accordingly  he  there  composed  that  valo-  Bogoagi^ 
able  discourse,  entitled,  De  Consolatwne  PAilotopAutM 
About  two  years  after  his  banishment  Boetius  was  be* 
headed  In  prison  by  the  cofflmand  of  Tbeodoric*  Hit 
tomb  is  to  be  seen  in  the  church  of  Sc  Aogastioe,  at 
Pa  via,  near  the  steps  of  the  chanceL 

The  extensive  learning  and  eloquence  of  thia  great 
man  are  conspicuous  in  his  works,  which  seem  to  have 
been  collected  with  great  care  :  an  edition  of  them  was 
printed  at  Venice,  in  one  volume  folio^  in  1499*  In 
1570,  Glareanus,  orBasil,  collated  that  with  several 
manuscripts,  and  published  it,  with  a  few  various  read* 
ings  in  the  margin*  His  chief  performance  is  that 
above  mentioned,  De  Consolatume  PhUonphug  ;  a  work 
well  known  In  the  learned  world,  and  to  which  the  af* 
flicted  have  often  applied*  In  particular,  our  Saxon 
King  Alfred,  whose  reign,  though  happy  upon  the. 
whole,  was  attended  with  great  vldssitudea  of  fortune^ 
had  recourse  to  it  at  a  time  when  his  distresses  com- 
pelled him  to  seek  retirement :  and  that  he  might  the 
better  impress  upon  his  mind  the  noble  sentiments  In- 
culcated in  it,  he  nmde  a  complete  translation  of  it  in- 
to the  Saxon  language,  which,  within  these  few  yearSy 
has  been  ffiven  to  the  world  in  its  proper  character* 
And  Cilmden  relates,  that  Queen  Elizabeth,  during 
the  time  of  her  confinement  by  her  sister  Mary,  to  mi<- 
tigate  her  grief,  read  and  afterwards  translated  it  into 
very  elegant  English*  But  It  deserves  also  particular 
notice,  that  he  is  the  most  considerable  of  all  the  Latin 
writers  on  music  \  and  that  his  treatise  He  Musiea  wap^ 
plied  for  some  centuries  the  want  of  thoee  Greek  mano* 
scripts  which  were  supposed  to  have  been  lost. 
,  BOG  properly  signifies  a  quagmire,  covered  with 
grass,  but  not  solid  enough  to  support  the  weight  of 
the  body  }  in  which  sense  it  differs  only  from  marshea 
or  fens,  as  a  part  from  the  whole :  some  even  restrain 
the  term  bog  to  quagmires  pent  up  between  two  hills  f 
whereas  fens  lie  in  champaign  and  low  countries,  where 
the  descent  is  very  small*— To  drain  boggy  lands,  a 
good  method  is,  to  make  trenches  of  a  sufficient  depth 
to  carry  off  the  moisture }  and  if  these  are  partly  filled 
up  with  rough  stones,  and  then  covered  with  diom- 
busbes  and  straw,  to  keep  the  earth  from  filling  up  the 
interstices,  a  stratum  of  good,  earth  and  turf  may  ha 
laid  over  all ;  the  cavities  among  the  stones  will  give 
passage  to  the  water,  and  the  turf  will  grow  at  top* 

Bog,  or  Bc^  of  Gight^  a  small  town  of  Scotland, 
seated  near  the  mouth  of  the  river  Spey,  in  W*  Long* 
2*  23.  N.  Lat.  57.  48* 

BOGALCUND,  a  province  of  HindosUn.  Sea 
Supplement. 

BOGARMITiE.    See  Bogomiu* 

BOGHO,  or  Bueil,  a  town  in  the  county  of  Nice 
in  Piedmont,  situated  in  the  frontiers  of  rrance,  in 
£.  Long*  6.  45.  N*  Lat.  44.  12* 

BOGLIO,  a  district  in  the  territories  of  the  duke  ef 
Savoy,  lying  on  the  river  Tinea  on  the  frontaera  of  Pro- 
vence \  the  capital  is  of  the  same  name* 

B0GLI0,  a  town  of  Piedmont,  and  county  of  Nice, 
being  the  capital  of  a  territory  of  the  same  naoM*  £• 
Long.  6*  ss*  N*  Lat*  44*  5. 

BQGOMILIi,  or  BoOAAiiiTJB,.  in  church 
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Bofonili  ft'KCt  of  heretics,  vliicli  sprang  up  about  the  year  1 1 79* 
I  They  heldi,  that  the  use  of  churches,  of  the  sacrament 
of  the  Lord^s  Sgpper,  and  all  prayer,  except  the  Lord^s 
prayer,  ought  to  be  abolished  ;  that  the  baptism  of  cji- 
tholies  is  imperfect }  that  the  persons  of  the  Trinity  are 
uneqnai ;  and  that  they  oftentimes  made  themselves  vi- 
sible to  those  of  their  sect.  They  said,  that  devils  dwelt 
in  the  churches,  and  that  Satan  had  resided  in  the  teni* 
pie  of  Solomon  from  the  destruction  of  Jerusalem  to 
their  own  time. 

BOGOTA,  or  Sakta  Fe  de  Bogota,  the  capital 
4>f  New  Granada  in  South  America,  belonging  to  Spain. 
It  was  taken  by  the  Independents  under  Bolivar  in  1^19. 
W.  Lbnff.  74.  io«  N.  Lat«  4.  35. 
.  BOGUpiANA  (Pliny),  a  part  of  the  Mauritania 
Tingitana  in  Africa*  According  to  Cluverius,  it  is  the 
Tirtgitana^  anciently  so  called  from  King  Bognd. 
BOHADDINy  an  eminent  Arabian  writer.    See 

SUPPLEMEKT* 

BOHEA,  in  commerce,  one  of  the  coarsest  kinds  of 
tea  that  come  from  China*     See  Thka* 

BOHEMIA,  a  kingdom  of  Europe  subject  to.  the 
house  of  Austria,  and  surrounded  ou  every  side  with 
woods  and  mountains  as  with,  a  natural  rampart.  It  is 
bounded  on  the  east  by  Moravia  and  part  of  Silesia,  on 
the  north  by  Lusatia  and  Upper  Saxony,  on  the  west 
by  Franconia,  and  on  the  south  by  Bavaria..  Although 
this  kingdom  is  situated  in  the  middle  of  Germany, 
and  its  king  is  an  elector  of  the  empire,  it  has  never- 
theless its  particular  assemblies,  customs,,  and.  language, 
different  from  the  Germans*  It  is  one  of  the  most  ele- 
vated countries  of  Europe :.  for  no  river  enters  into  it, 
though  many  have  their  source  there  j  the  chief  of  which 
are  the  Elbe,  the  Oder,  the  Vistula,  and  the  Morava* 
Its  greatest  length  is  200  miles,  ^tts  breadth  180,  and 
k  comprehends  an  area  of  20,000  square  miles.  The 
climate  of  the  interior  is  temperate  and  healthy,  but  on 
the  frontievs  it  is  raw  and  inclemeat,  on  account  of  the 
high  grounds*  Tlie  soil  is  generally  rich.  Besides 
corn,  nax,  hemp,  hops,  saffron,  it  produces  wine,  though 
only  in  small  quantity.  Nearly  one»third  of  the  coon- 
try  is  covered  with  wood.  It  is  rich  in  minerals*  Its 
gold  mines  are  exhausted  :  hut  it  has  mines  of  silver, 
iron,  mercury,  copper,  lead,  cobalt,  xinc,  calamine,  an- 
timony, pit  coal  ^  and  its  mines  of  tin  are  next  in  value 
(o  those  of  Cornwall.  Its  manufactures  consist  of  yam, 
linen,  cambric,  stockings,  lace,  woollen  stuffs,  glass, 
cotton  and  silk  stuffs,  leather,  &c.  and  amounted  in  va- 
lue in  1792  to  3,630,0001*  sterling,  of  which  about  a 
third  is  exported* 

Bohemia  is  the  most  populous  of  all  the  Austrian  do- 
minions beyond  the  Alps.  The  number  of  inhabitants 
in  1769  was  2,852,463,  and  in  1817  it  was  3,236,140. 
The  Bohemian  nobility  consist  of  10  princes,  no  counts, 
82  barons,  and  238  knights.  The  original  language  of 
the  people  is  a  dialect  of  the  Sclavonian  ;  but  German 
is  spoken  in  all  the  large  towns.  The  established  re- 
ligion IS  the  Roman  Catholic  j  but  there  are  about 
100,000  dissenters,  consisting  of  Jews,  Lutherans,  and , 
Calvinists.  There  is  a  university  at  Prague,  the  chief 
town,  and  there  are  about  2200  schools  in  the  country. 

The  name  Bohemia^  in  the  German  language,  signi- 
fies the  Aome  or  abode  of  the  Boii^  a  people  of  ancient 
Gaul,  who  under  their  leader  Sergovesns  settled  in  that 
country  about  500  years  before  the  Christian  era. 
These  Boil  were  soon  after  excelled  b^  the  Marcomaa- 


ni,  a  nation  of  the  Soevi,  who  were  afterwards  subdued  Bohemia, 
by  tlie  Sclavi,  a  people  of  Scytbia,  whose  language  is  ^  ^  ' 
still  spoken  in  Bohemia  and  Moravia.  Notwithstand- 
ing this  expulsion  of  the  Buii,  the  present  inhabitants 
are  still  called  Bohtmians  by  foreigners,  but  die  natives 
call  themselves  Zechs.  At  first  they  were  governed  by 
dukes  ^  but  the  emperor  Otho  I.  conquered  the  dnke 
of  Bohemia,  and  reduced  the  province  under  the  em- 
pire. Afterwards  Henry  V.  gave  the  title  of  king  to 
Ladislaus  duke  of  Bohemia  \  and  since  that  time  these 
kings  have  been  electors  and  chief  cup-bearers  of  the 
empire,  and  the  kingdom  has  been  elective  j  which  pri- 
vileges have  been  confirmed  by  the  golden  bull.  For- 
merly the  kingrs  of  Bohemia  received  the  kingdom  as  a 
fief  of  the  empire,  which  ceremony  was  practised  npon 
the  frontiers  ^  after  which  the  standards  of  the  princi- 
palities of  which  it  is  composed  were  given  to  them, 
without  being  torn  and  given  to  the  people,  as  is  done 
with  the  ensigps  of  the  other  fiefs  of  the  empire.  Fer- 
dinand I.  of  Austria,,  having  married  Anne,  sister  of 
Louis,  last  king  of  Bohemia,  vrho  died,  without  issue,, 
and  being  elected  king,  tbat  kingdom  has  remained  in 
his  family  ever  sincCi.  But  the  crown  is  conferred  with* 
some  appearance  of  election  y  which  right  the  states  of 
Bohemia  still  pretend  to  claim,  notwithstanding  that, 
by  the  treaty  of  Westphalia,  Bohemia  is  declared  here- 
ditary in  the  house  of  Austria. 

The  king  of  Bohemia  was  formerly  the  first  secular 
elector,  and  gave  his  opinion  after  the  elector  of  Co- 
logne.    The  states  of  Bohemia  have  never  been  com- 
prehended in  the  government  or  in  the  circles  of  the 
empire  ^  they  are  not  subject  to  any  of  its  jurisdictions, 
nor  to  the  Roman  months,  taxes,  or  public  contributions  j 
and  they  owed  nothing  to  the  empire  but  what  the  king 
voluntarily  imposed  upon  himself.    The  government  A 
Bohemia  is  different  from  that  of  all  other  states,  the 
affairs  of  the  kingdom  being  managed  by  six  different 
courts.     First,  the  council  of  the  regency,  or  the  great 
royal  council,  in  which  presides  the  great  judge  or  bur- 
grave  of  Bohemia,  and  who  has  under  him  18  lieute- 
nants of  the  king  and  other  assessors.     Secondly,  The 
council  or  .superior  chamber  of  justice,  at  which  the 
great  master  of  the  kingdom  is  president.  Thirdly,  The 
chamber  of  fiefs.   Fourthly,  The  new  tribunals  to  judge 
the  appeals  of  the  German  vassals  in  their  differences^ 
on  the  account  of  fiefs  ^  which  court  has  also  its  presi- 
dent, vice-president,  and  assessors*    Fifthly,  The  royal 
chamber  of  finances,  which  has  a  president  and  vice- 
president.     Sixthly,  The  chancery,  which  always  foU 
lows  the  court.     Besides,  every  circle  of  Bohemia  is 
governed  by  two  bailiffs,  who  administer  justice  in  their 
prefecture.     The  states  are  composed  of  the  clergy, 
lords,  nobles,  and  burghers*.    As  to.Moravia,  there  is 
a  grand  bailiff  who  governs  it  in  the  name  of  the  king 
of  Bohemia,  as  margrave  of  Moravia*  He  is  at  the  head 
of  the  royal  council,  which  is  oomposed  of  three  assessors^ 
and  in  which' all  is  transacted  in  the  name  of  the  king. 
This  province  is  divided  into  five  circles,  each  of  which* 
has  a  bailiff.     There  are,  besides,  other  o£Bcers  of  jus- 
tice, who  have  a  right  of  judging  only  at  certain  times, 
and  in  particular  cases,  where  an  appeal  is  allowed* 

Bohemia  was. divided  by  the  emperor  Charles  IV*. 
into  12  provinces,  in  each  of  which  he.  ordered  two 
captains  to  be  appointed  every  year. for  the  administnu 
tion  of  the  government*  The  same  emperor  caused  the 
church  of  Fxagae.to  be  eitcted  into  an  archbishopric^ 
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.](o1i€inia  "^ith  this  tSvantage,  tbat  tin  arcBbitihop  of  Prague 

n        sbould-  liave   the    prerogative  that  the  archbishop  of 

Boiemum.  Mentz  formerly  enjoyed,  vix.  of  crowning  the  king  of 

Bohemia.  The  dochy  6f  Silesia,  the  marquisate  of  lifo- 

Tavia,  and  that  of  ^usatia,  formerly-held  of  this -crown  ^ 

^but  now  only  that  of  Moravia,  which  is  incorporated 

'With  the  kingdom  of  Bohemia,  and  is  hi  the  possession 

of  the  house  of  Aastria.     The  total  revenue  of  Bohemia 

18  about  a,ooo,oooL  sterling;  and   its    peace    esta- 

1>Iisbment  amounts  to  50,000  or  60,000  men. 

The  only  reojarkabla  occurrence  in  the  Bohemian  hi- 
^ory  is  the  rebellion  of  the  disciples  of  John  Hiiss,  and 
Jerome  of  Prague,  on  account  of  their  leaders  having 
been  burnt  as  heretics.  This  occasioned  a  bloody  war 
of  16  years  continuance  >  for  a  particular  account  of 
'which,  see  the  article  Hussites. 

BOHEMIAN  BOLE.    See  Bole. 

Bohemian  Brethren^  a  sect  of  Christian  reformers 
'whfch  sprung  up  in  Bohemia  in  the  year  1467.  They 
treated  the  pope  and  cardinals  as  antichrist,  and  the 
xhurch  of  Rome  as  the  whore  spoken  of  in  the  Revela- 
tion. They  rejected  the  sacraments  of  the  Romish 
'chorch,  and  chose  laymen  for  their  ministers.  They 
held  the  Scriptures  to  be  the  only  role  of  faith,  and  re- 
jected the  popish  ceremonies  in  the  celebration  erf  the 
mass,  nor  did  they  make  use  of  any  other  prayer  than 
the  Lord^s  Prayer.  They  consecrated,  leavened  bread. 
They  allowed  no  adoration  but  of  Jesus  Christ,  in  the 
communion.  They  rebaptized  all  such  ,as  joined  them- 
selved  to  their  congregation.  They  abhorred  the  wor- 
ship of  saints  and  images,  prayers  for  the  dead,  celibacy, 
.  TOWS,  and  fasts ;  and  kept  nooe  of  the  festivals  but 
Christmas,  Easter,  and  Whitsuntide. 

Jn  1504,  they  were  accused  by  the  Catholics  to 
ICing  Ladislaus  11.  who  published  an  edict  against  them, 
forbidding  them  to  hold  any  meeting  either  privately 
t)r  publidy.  When  Luther  declared  himself  against 
^e  church  of  Rome,  the  Bohemian  Brethren  endea- 
Woured  tojoin  his  party.  At  first,  that  reformer  showed 
a  great  aversion  to  them  ^  but  the  Bohemians  sending 
their  deputies  to  him  in  15-23  with  a  full  account  of 
their  doctrines,  he  acknowledged  that  they  were  a  so- 
•ciety  of  Christians  whose  doctrines  came  nearest  to  the 
purity  4>f  the  gospel.  The  sect  published  another  con- 
fession of  faith  in  15359  in  which  they  renounced  ana^ 
l)aptism,  which  they  at  first  practised  :  upon  which  a 
TTOion  was  concluded  with  the  Lutherans,  and  afterwards 
"with  the  Zuinglians,  whose  opinions  from  thenceforth 
Ihey  continued  to  follow. 

BOHOL,  one  of  the  Philippine  islands  in  Asia,  ly- 
ing to  the  northward  of  Mindanao,  in  £.  Long,  x  22.  5. 
N.  Lat.  10.  o. 

BOIANO,  a  town  of  Italy,  in  ^he  kingdom  of  Na- 
-pies,  and  county  of  Molese,  with  a  bishop^s  see.  It  is 
Seated  at  the  foot  x>f  the  Apennines,  near  the  river  Ti- 
lemo,  in  £.  Long.  14.  38.  N.  Lat.  41.  30. 

BOIARDO,  Matteo  Maria,  of  lerrara,  count 
of  Scandiano,  -celebrated  for  his  Italian  poems,  lived  in 
the  I5tfa  century.  His  principal  work  is  his  Orjando 
inamfirato.  His  Latin ecloguee  and  sonnlets  are  also  much 
admired. 
'    BOJARS,  denote  Hussian  noblemen.     SeeBtissiA. 

BOIEMUM,  in  Ann'ent  Gtograpky^  a  part  of  Gcr- 
tnany,  surrounded  with  the  Montes'Sudeti  (Ptolemy)  ; 
now  called  Bohemia.  It  took  its  name  from  the  Boii, 
a  people  of  GaoI|  who  reiuoved  thitfaer  before  Csesar*s 


expedition  into  that  conntry,  (CsDsar) )  though  be  seems  HeienMi 
to  err  in  the  n^me.    The  Boii  were  afterwards  driven        | 
out  by  the  Maricomanni,  and  settled  in  the  west  of  Vin-  Bolltt^ 
delicM,  which  was  afterwards  called  Bayeru,  and  hence 
the  name  Bavaria. 

BOII,  (Csesar);  a  people  of  Celtica,  extending  from 
the  Ligerb  to  the  Elaver,  whence  came  the  Boii  of 
Gallia  Cisalpina,  whose  migration  is  iielsted  by  Livy. 

Boil.    See  Bohemia. 

BOIGUACU,  in  Zoohgy^  a  synonyme  of  the  boa 
constrictor.    See  Boa,  Ophiologt  Index, 

BOIL,  or  Furuncle.  See  the  Index  sttligoined  le 
MiEDiciNE  and  Surgery. 

BOILEAU,  SiEUR  Nicholas  DesfrEaux,  a  ce- 
lebrated French  poet,  was  born  at  Paris  in  1636.  Af- 
ter he  had  gone  through  his  course  of  polite  Hterature 
and  philosophy,  his  relations  engaged  him  to  the  stodv 
of  the  law,  and  he  was  admitted  advocate.  But  though 
he  had  all  the  talents  necessary  for  the  bar,  yet' he  could 
not  adapt  himself  to  a  science  which  turns  upon  conti- 
nual equivocations,  and  often  obliges  thooe  who  follow 
it  to  clothe  falsehood  in  the  garb  of  truth.  He  there- 
fore determined  to  study  theology  j  but  he  ceiikl  not 
lopg  endure  the  thorns  of  school  divinity.  He  inagined, 
that,  to  allure  him  more  cunningly,  chicanery,  which 
he  thought  to  avoid,  had  only  changed  her  habit  \  and 
so^he  renounced  the  Sorboune,  betook  himself  entirely 
to  the  belles  lettres,  and  took  possession  of  one  of  the 
foremost  places  in  Parnassus.  The  public  gave  his 
works  the  encomium  they  deserved }  and  Louts  XIV. 
who  always  loved  to  encourage  the  sciences  and  polile 
literature, '  was  not  only  pleased  to  have  M.  Boikau^s 
Works  read  to  him  constantly  as  he  composed  them, 
but  settled  a  yearly  pension  of  2000  livree  upon  him, 
and  gave  him  the  privilege  of  printing  all  his  works. 
He  was  afterwards  chosen  a  member  of  the  French  aca- 
demy, and  also  of  the  academy  of  medals  and  inscKp- 
tions.  This  great  man,  who  was  as  remarliable  for  his 
integrity,  his  innocence,  and  diffusive  benevolence,  as 
for  the  keenness  of  bis  satires,  died  of  a  dropsy  ob  the 
2d  of  Mardi  171 1,  in  the  75th  year  of  his  age.  The 
Lutrin  of  Boileau,  still  considered  by  some  French 
critics  of  the  present  time  as  the  best  poem  to  which 
France  has  given  birth,  was  first  published  in  1674* 
It  is  with  great  reason  and  justice  tbat  Voltaire  con- 
fesses the  Lutrin  inferior  to  the  Rape  of  the  Lock. 
Few  poets  can  so  properly  be  compared  as  Pope  and 
Bofleau  \  and,  wherever  their  writings  will  admit  of 
comparison,  we  may,  without  any  national  partiality, 
adjudge  the  superiority  to  the  English  bard.  These 
two  great  authors  r^embled  each  other  as  much  in  the 
integrity  of  their  lives,  as  in  the  subjects  and  execu« 
tion  of  their  several  compositions.  There  are  two  ac» 
tions-recorded  of  Boileau,  which  sufficiently  prove  that 
the  inexorable  satirist  bad  a  most  generous  and  friendly 
heart.  When  Patru,  the  celebrated  advocate,  who  was 
ruined  by  his  passion  for  literature,  found  himself  un- 
der the  painful  necessity  of  selling  his  extensive  library, 
and  had  almost  agreed  to  part  with  it  for  a  niod«ate 
sum,  Boileau  gave  him  a  much  superior  price  \  and, 
after  paying  the  money,  added  this  condition  to  the 
purchase,  that  Patru  should  retain,  during  his  life,  the 
possession  of  the  books.  Tbe  socceeding  instance  of 
the  poeOs  generosity  is  yet  nobler  :— when  it  was  ni- 
moured  at  court  that  theking  intended  to  refrcndi  Uie 
^BsioQ  of  Comeiilei  Boiieaa  hastened  lo  Madasae  de 
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2oil€«i»  Mdntaspaiiy  and  said,  that  lus  lOTereigo,  tqnitaUe  as 
Boi)iQc«  be  wa8»  could  not,  without  injustiQe,  grant  a  pension 
to  an  author  like  hioiselfy  jost  ascending  Parnassus,  and 
take  it  from  Corneillei.  who  had  so  long  been  seated 
0D  the  summit  ^  that  he  entreaVed  her,  for  the  honour 
of  tbe  king,  to  prevail  on  his  majesty  rather  to  strike 
off  hi$  peosioni.  than  to  withdraw  that  reward  from  a 
map  whose  title  to  it  was  incomparably  greater  \  and 
that  Jie  should  more  easily  console  hMnself  under  the 
loss  of  that  distinction,  than  under  the  affliction  of  see* 
log  it  taken  away  from  such  a  poet  as  G>rneille.  This 
magnanimous  application  had  the  success  which  it  de- 
served, and  it  appears  the  more  noble,  when  we  recol- 
lect that  the  rival  of  Corneille  was  the  intimate  friend 
of  Boileau.  The  long  unreserved  intercourse  which 
subsisted  between  our  poet  and  Racine  was  highly  be- 
neficial and  honourable  to  both.  The  dying  farewell 
•f  tbe  latter  is  the  most  expressive  eulogy  on  tbe  pri- 
vate character  of  Boileau :  -**  Je  regarde  cwnme  un 
tonAeur  pour  trnd  de  mourir  avant  tmi^,*'  said  tbe  ten- 
der Racine,  in  taking  a  final  leave  of  his  faithful  and 
generous  friend* 

BOILING,  or  Ebuuitzon,  the  hobbling  up  of 
any  fluid.  The  term  is  most  commonly  applied  to- 
that  bubbling  which  happens  by  tbe  application  of  fire, 
though  that  which  ensues  on  the  mixture  of  an  acid 
and  alkali  is  sonietimes  also  distinguished  by  the  sao-e 
name*  Boiling,  in  general^  is  occasioned  by  the  dis- 
charge of  an  elastic  fluid  through  that  which  is  said  to 
boil  J  and  the  appeanuice  is  the  same,  whether  it  is 
common  air,  fixed  air,  or  steam,  that  makes  its  way 
through  the  fluid.  The  boiling  of  water  is  pn)ved  by 
Dr  Hamilton  of  Dublin,  in  his  essay  on  the  ascent  of 
vapour,  to  be  occasioned  by  tbe  lowermost  particles  of 
the  water  being  heated  and  rarefied  into  vapour  by  rea» 
son  of  the  vicinity  of  the  bottom  of  the  containing  ves- 
sel \  in  consequence  of  which,  being  greatly  inferior  in 
specific  gravity  to  the  surrounding  fluid,  they  ascend 
with  great  velocity,  and  lacerating  and  pushing  up  the 
body  of  water  in  their  ascent,  give  it  the  tumultuous 
motion  called  boiling*  That  this  is  occasioned  by  steam, 
and  not  by  particles  of  air  or  fire,  as  some  have  imagined, 
may  be  very  easily  proved  in  the  following  manner : 
Let  a  common  drinking  glass  be  filled  with  hot  water, 
and  then  inverted  into  a  vessel  of  the  same :  as  soon  as 
Ibe  water  in  the  vessel  begins  to  boil,  large  bubbles  will 
be  observed  to  ascend  in  the  glass,  which  will  displace 
the  water  in  it,  and  in  a  short  time  there  will  be  a  con* 
tinual  bubbling  from  nnder  its  edge ;  but  if  the  glass  is 
then  drawn  up,  so  that  its  mouth  may  only  touch  the 
water,  and  a  cloth  dipt  in  cold  water  be  applied  to  the 
outside,  the  steam  within  it  will  be  instantly  condensed, 
and  the  water  will  ascend  so  as  to  fill  it  entirely,  or 
very  nearly  so«     See  the  article  Evapoxtation. 

Boiling,  in  trade  and  manufactures,  is  a  prepara- 
tion given  to  divers  sorts  of  bodies  by  making  them 
pass  ever  the  fire,  chiefly  in  water,  though  sometimes 
in  other  ^liquors.  In  this  sense  we  speak  of  the  boiling 
of  salt,  boiling  of  sugar,  copperas,  &c« 

Boiuifa  cfSilk  with  Soap  is  the  first  prepsQration  in 
order  to  dyeing  it.  Thread  is  also  boiled  in  a  strong 
lixivium  of  asbes  to  prepare  it  for  dyeing« 

Boiling,  in  the  culinary  art,  is  a  method  of  dres* 
sing  meats  by  coction  in  hot  water,  intended  to  soften 
them,  and  dispose  tbem  for  easier  digestion.    The  ef-. 


fects  of  boiling  are  diflScre'nt  according  to  tbe  kinds    BoIUng^ 
and  qualities  of  the  water.     Pulse  boiled  in  sea-water         U^ 
grow  harder :  mutton  boiled  in  the  same  becomes  softer    ^^\'  ^* 
and  tenderer  than  in  fresh  water,  but  tastes  saltish  and       ^'**^ 
bitter. 

BoiLxsQ  to  Death  {caldariis  dtcoquerey^  in  the  mid- 
dle age  \  a  kind  of  punishment  inflicted  on  thieves^ 
false  coiners,  and  some  other  criminals. 

BoiLUTG  is  also  a  method  of  trying  or  essaying  the 
goodness  or  falseness  of  a  colour  or  dye.  The  stuff  is 
to  be  boiled  in  water  with  certain  drugs,,  different  ac- 
cording to  the  kind  or  quality  of  the  colour,  to  try^ 
whether  or.  no  it  will  discharge,  and  give  a  tincture  to 
the  water.  With  this  view  crimson  silks  are  boiled 
with  alum,  and  scarlets  with  soapi|  in  quantity  equal  to 
the  weight  of  the  silk. 

BoiLiNG*fFeU$^  in  Naiutd  History*  See  BuJtviNGn 
Spring9^  and  Ic£LAND.. 

BOINITZ,  a  town^  of  Upp^r  Hungary,  in  the 
county  of  ZLell,  remarkable  for  its  baths  and  the  quan- 
tity of  saffron  that  grows  about  it.  £•  Long.  19.  i.o< 
N.  Lat.  484  43. 

BOIOBI,  in  Zooiogy^  the  name  of  a  species  of  ser* 
pent  found  in  America,,  and  called  by  the  Portuffuese 
cobra  de  verd*  It  is  about  an  ell  in  length,  of  th^ 
thickness  of  a  man^s  thumb,  and  is  all  over  of  a  very 
beautiful  and  shining  green.  Its  mouth  is  very  large,, 
and  its  tongue  black.  It  Joves  to  be  about  houses,, 
and  never  injures  a»y  creature  onless  provoked  or  hurtf 
but  it  will  then  bite,  and  its  poison  is  very  fatal.  The 
nativea  take  as  a  remedy  against  its  poison,,  the  root 
caa  <^ia  bnuised  and  mixed  with  water.  See  Caa-^ 
Api(u~ 

BOIORUM  Dessrta,  in  Ancieni  Geography^  u.Sx-^ 
strict  of  Pannonia,  so  called  from  tbe  excision  of  thi9 
Boii  by  the  Getae.    Now  the  Weinerwald,  of  Lower 
Austria,  towards  Stiria,  to  the  east  of  Mount  Cetius,, 
or  the  Hahlenberg,  and  south  of  Vindobona  or  Vienna. 

BOIQUIRA,  tbe  American  name  for  the  rattle- 
snake. 

BOIS-LE-DUC,  called  by  the  Dutch  Hertogen-bosch^,. 
a  large,   strong,  and  handsome  town  of  the  Nether- 
lands, in  Dutch  Brabant,  seated  between  the  rivers 
Dommel  and  Aa,  among  morasses,  in  E.  Long.  6.  i6» 
N.  Lat.  51.  45. 

Bois  de  SoignieSf  the  forest  of  Soignies  in  the  Au»- 
strian  Netherlands  and  province  of  Brabant,   about 
three  miles  sooth-east  of  Brussels. 

Bois  de  Coissi^  the  name  given  to  a  South  American  - 
tree  growing  about  Surinam,  held  in  the  highest  esti* 
mation  by  the  Indians  in  that  part  of  the  world,  and 
now  recommended  to  the  physicians  o£  Europe  by  Dr 
Fernin  in  a  treatise  lately  published  at  Amsterdam. 
The  root  is  esteemed  an  excellent  stomachic,  restoring^ 
the  appetite  and  assisting  digestion  j  but  it  is  chiefly 
celebrated  as  an  infallible  remedy  against  even  the  most 
inveterate  intermittents*    It  is  said  als&te  hennaed  with 
great  safety  and  advantage  in  every  species  of  remit- 
tent and  continued  fever,    with    patients-  of  all  ages, 
sexes,  and  conditions,  even  during  pregnancy,  and  in 
the  puerperal  state.     Before  employing  it,  however,  it  * 
is  absolutely  necessary  to  administer  either  a  purgative 
or  emetic.     The  best  method  of  exhibiting  it  is  in  de-  ■ 
coction :  half  an  bunco  of  the  bark  of  the  root  musi* 
be  boiled  in  a  close  vessel  with  six  pints  of  water  till  one 
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Boil  de    half  1>e  constimed }  the  decoction  is  then  strained  off, 
Oohsi    and  a  cupful  taken  ererr  two  hours  till  the  fever  is 
entirely  extinguished.     Six  or  seven'  days  after  a  core 
is  thus  performed,  it  is  generally  necessary  to  repeat 
the  purgative. 

BOISSARD,  JoHK  James,  a  famous  antiquarian, 
bom  at  Besan^on  the  capital  of  Franche  Compte  in 
France.  He  published  several  collections  which  are 
of  great  use  to  such  as  are  desirous  to  understand  the 
Boman  antiquities.  He  had  a  great  passion  for  this 
study ;  and  drew  with  his  own  hand  plans  of  ftU  the 
ancient  monuments  of  Italy.  He  died  at  Metz,  Octo- 
ber 30th,  1602.  His  principal  works  are,  i.  Four  vo- 
lumes in  folio  of  Roman  antiquities,  adorned  with  plates 
engraved  by  Theodore  de  Bey  and  his  two  sons.  2. 
Theatrum  riUe  Humana;  which  contains  the  lives  of 

g8  famous  persons,  with  their  portraits.    3.  A  treatise 
ff  Divinatione  et  Magicis  Pnestigits,    These  works 
are  scarce,  and  esteemed  by  the  antiquarians. 

BOIT,  an  excellent  painter  in  enamel.  He  was 
born  in  Stockholm,  and  bred  a  jeweller ;  which  pro- 
fession he  intended  to  follow  in  England  ;  but  changed 
his  design,  and  went  into  the  country,  where  he  taught 
children  to  draw.  He  there  engaged  a  gentleman's 
daughter,  lirho  was  one  of  his  scholars,  to  promise  him 
marriage  ^  but  the  afiair  being  discovered,  he  was 
thrown  into  prison.  In  that  continement,  which  lasted 
two  years,  he  studied  enamelling ;  an  art  to  which  he 
fixed,  on  his  return  to  London,  and  practised  with  the 
greatest  success.  The  prices  he  is  said  to  have  obtain- 
ed  for  his  work  are  almost  incredible :  but  being  en- 
gaged in  a  very  large  design  for  the  court,  and  Queen 
Anne  d jing  before  it  was  completed,  be  ran  in  debt,  his 
goods  were  seized  by  execntion,  and  he  fled  to  France ; 
where  he  changed  his  religion,  was  countenanced  by 
the  regent,  and  obtained  a  pension  of  250I.  per  annum, 
but  died  suddenly  at  Paris  in  1726.    There  is  a  large 

5iece  done  by  him  at  Kensington,  representing  Queen 
Lnne  sittrog,  and  Prince  "George  standing  by  her  *,  and 
at  Bedford-bouse  is  another  very  large  plate  of  the 
duke^s  father  and  mother. 

BOIT  JAPO,  in  Zoology^  the  name  of  a  species  of 
serpent  found  in  America;  and  called  by  the  Portu- 
guese there,  cobra  di  apo.  It  grows  to  seven  or  eight 
feet  long,  is  about  the  thickness  of  a  man^s  arm,  and 
very  small  and  taper  towards  the  tail.  Its  back  is  of 
an  oUtc  colour;  its  belly  yellow,  and  covered  with 
very  regular  and  elegant  triangular  scales.  It  feeds  on 
frogs,  &c.  but  is  very  poisonous,  and  its  bite  extremely 
fatal. 

BOKHARA,  a  city  of  Tartary,  in  Asia,  and  capi- 
tal of  Great  Bukharia,  situated  one  day's  journey  to  the 
north  of  the  river  Jehun,  or  Amu  j  in  E.'Long.  62.  45. 
N.  Lat.  39.  15.  In  1 219  it  was  besieged  by  Jenghiz 
Khan,  as  being  part  of  Sultan  Mohammed's  domi- 
nions, a  descendant  of  the  famous  Mabmnd  Gazni. 
At  that  time,  besides  the  city-walls,  which  were  very 
strong,  Bokhara  had  an  outward'  enclosure  12  leagues 
in  compass  }  which  shut  in  not  only  the  suburbs,  but 
also  many  pleasant  seats  and  farms  watered  by  the  ri- 
ver Soghd,  from  whence  the  ancient  Sogdiana  took  its 
name.  The  Mogul  armj  arrived  before  the  place  in 
July,  and  continued  the  siege  during  the  following 
winter*  In  March  1 220,  they  forced  the  outer  wall, 
and  began  to  besiege  the  city  in  form.    Sultan  Mo* 
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hammed  had  left  in  the  city  A  very  nom^roas  gatfboa  B«k]ura, 
under  the  command  of  three  generals,  who  made  a  tally 
at  the  head  of  20,000  men :  but  being  repulsed  with 
great  loss,  their  courage  failed  them ;  and,  instead  of 
staying  to  defend  the  inhabitants,  as  soon  as  they  had 
got  into  the  city  by  one  gate,  passed  out  by  another 
with  their  families,  and  almost  all  their  soldiers,  hoping 
to  escape  by  the  darkness  of  the  night ;  bnt  their  de^ 
sign  being  discovered,  they  were  pursued  by  a  detach* 
ment  of  30,000  Moguls ;  and  being  overtaken  at  the 
river  Amu,  they  were,  after  a  bloody  dispute,  almost 
all  cut  to  pieces.  Mean  time,  Jenghiz  Khan,  being  in* 
formed  of  the  confusion  into  which  the  city  had  been 
thrown  by  the  desertion  of  the  garrison,  onlered'an  nU 
tack  to  be  made  on  all  sides  at  once  }  bnt  while  he  war 
preparing  for  this,  the  magistrates  and  clergy  went 
out  and  presented  him  with  the  keys  of  the  city.  Jen* 
ghiz  Khan  granted  them  their  lives,  on  condition  that 
they  gave  no  shelter  to  any  of  the  sultan's  soldiers,  and 
put  out  all  who  should  be  suspected  of  being  in  that 
prince's  interest  j  which  they  promised  to  do  upon 
oath.  All  the  young  people,  however,  who  were  dis* 
pleased  with  the  surrender,  retired  with  the  governor 
to  the  castle,  which  was  very  strong,  and  resdved  to 
defend  themselves  to  the  last  extremity.  Jenghiz  Khan 
haviuff  taken  possession  of  Bokhara,  entered  on  horse- 
back into  the  great  mosque,  and  adced  merrily  if  that 
was  the  sultan's  palace?  On  being  answered  that  it 
was  the  house  of  God,  he  alighted;  and  giving  the 
principal  magistrate  his  horse  to  hold,  mounted  the  gal« 
lery  where  the  ecclesiastics  nsnally  sat,  and  then  taking 
op  the  Koran,'threw  it  under  the  feet  of  his  horses* 
Having  staid  there  for  some  time,  he  retircfl!  to  his 
camp  \  where,  some  days  after,  having  assembled  the 
principal  people  of  Bokhara,  and  ascended  a  pulpit 
erected  for  that  purpose  in  the  midst  of  them,  be  be- 
gan his  speech  by  praising  God,  and  recoonted  all  the 
favours  he  had  received  from  the  Almighty :  he  then 
mentioned  the  perfidious  behaviour  of  their  sultan  to- 
wards himself,  telling  them  that  God  had  sent  him,  to 
rid  the  world  of  such  wicked  men.  As  to  them,  be 
testified  his  -satisfaction  for  their  having  freely  furnish- 
ed his  army  with  necessaries ;  and  promised  that  his 
soldiers  should  not  meddle  with  any  goods  which  they 
made  use  of  in  their  houses  ;  but  commanded  them  to 
deliver  up  what*  they  had  hidden,  under  pain  of  being 
tortured.  This  speech  had  such  an  efiect,  that  the  poor 
inhabitants  delivered  up  every  thing,  as  well  %fhat  they 
had  concealed  as  what  they  had  present  nse  for ;  not^ 
withstanding  which,  the  tyrant  joon '  after  caused  the  * 
city  to  be  burnt,  on  pretence  that  some  of  the  sultan's 
soldiers  were  concealed  in  it.  As  all  the  houses  were 
made  of  wood,  except  the  sultan's  palace  which  was 
built  of  stone",  and  some  few  private  bouses  of  brick, 
the  whole  was  utterly  consumed  ;  and  Jenghiz  Khan 
having  found  some  few  soldiers  that  had  actually  con- 
cealed themselves,  put  them  all  to  death  without  mer- 
cy. The  castle  surrendered  at  discretion  soon  after ; 
and  though  it  was  demolished,  the  governor  and  garri- 
son, out  of  a  very  extraordinary  piece  of  clemency  from 
so  bloody  a  tyrant,  had  their  lives  spared.  Bokhara 
continued  In  ruins  for  some  years,  but  at  length  Jen« 
ghiz  Khan  ordered  it  to  be  rebuilt.  It  is  now  large 
and  populous ;  and  is  the  residence  of  a  khan  who  is 
altogether  despotic,  though  his  power  reaches  but  a 
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Bokhtcm  Uttle  way  without  the  citj.  the  town  is  9eAted  on  a 
I  rising  gronndy  with  a  slender  wall  of  earth  and  a  drj 
ditch.  The  houses  are  low,  hpilt  mostly  of  mod :  but 
the  caravanseras  and  mosques,  which  are  numerous,  are 
all  of  brick.  The  bazars  or  market-places,  which  have 
been  stately  buildings,  are  now  mostly  in  ruins.  The 
itahabitahts  ate  said  to  amount  to  100,000,  and  are  more 
civilixed  and  polite  than  some  of  their  neighbours.  Great 
numbers  of  Jews  and  Arabians  frequent  this  place.  A 
plan  was  proposed  so  far  back  as  rjC?*  and  revived  in 
X741,  for  supplying  the  town  with  English  goods  j  but 
it  was  found  that  the  price  broaght  was  not  sufficient 
to  indemnify  the  hazard  of  the  conveyance. 

BOL,  Hans  or  John,  a  painter,  bom  at  Mechlin 
in  I534«  He  received  his  first  instructions  from  a  ma- 
tter of  no  great  repute,  whom  he  soon  left  j  and  going 
to  Heidelberg,  emplojed  himself  in  copying  several 

i pictures  of  the  eminent  artists.  His  subjects  are  chiefly 
andscapes  with  animals^  but  he  also  sometimes  painted 
history,  with  no  small  success.  We  have  l>y  him  a  set 
of  landscapes,  views  in  Holland,  slightly  etched,  but  in 
a  style  that  indicates  the  hand  of  the  master.    He  died 

BoL,  Ferdinand^  a  celebrated  painter  both  of  hi- 
itmj  and  portraits,  was  born  at  Dert  in  1611,  and 
educated  at  Amsterdam.  In  the  school  of  the  cele- 
brated Bembrandt  Gerretz,  he  received  his  instruc- 
tions as  a  painter }  and  imitated  the  style  of  his  ma- 
tter with  no  little  success,  not  only  in  his  pictures  but 
lu  his  engravings.  BoPs  etchings  are  bold  and  free. 
The  Jights  and  shadows  in  them  are  broad  and  power- 
ful, which  renders  the  eflect  very  striking :  but  they 
want  that  lightness  of  touch  and  admirable  taste  which 
those  of  Bembrandt  possess  in  so  great  a  degree.  Bol 
died  at  Dort,  the  place  of  his  birth,  in  1681,  aged  70. 

BOKHABIA.    See  Bukharia. 

BOLANDUS,  John,  a  famous  Jesuit,  born  at  Til- 
lemont  in  the  Netherlands,  in  1696.  He  distinguished 
himself  by  writing  the  lives  of  the  saints,  under  the  title 
of  Acta  Sanctorum^  of  which  he  published  five  volumes 
In  folio }  but  died  while  he  was  labouring  at  the  sixth, 
in  the  70th  year  of  bis  age.  The  continuators  of  that 
work  are  called  Bohniists. 

BOLBITINUM,  in  Ancient  Gef^raphy,  the  second 
mouth  of  the  Nile  reckoning  from  west  to  east}  now 
very  small,  choked  up  with  sand,  and  called  U  Bras 
de  Beitin. 

BOLENTIUM,  in  Ancient  Geography,  a  town  of 
Pannonia  Superior  *,  now  Rackershurg  in  Stiria.  See 
Backersburg. 

BOLES,  are  viscid  earths,  less  coherent  and  more 
friable  than  clay ;  more  readily  uniting  with  water, 
and  more  freely  subsiding  from  it.  They  are  soft  and 
unctuous  to  the  touch  \  adhere  to  the  tongue :  and  by 
degrees  melt  in  the  mouth,  impressing  a  light  sense  of 
astringency.  There  is  a  great  variety  of  these  earths  \ 
the  principal  of  which  are  the  following. 

I.  Armenian  bole,  when  pure,  is  or  a  bright  red  co- 
lour with  a  tinge  of  yellow  :  It  is  one  of  the  hardest 
and  most  compact  bodies  of  this  class,  and  not  smooth 
and  glossy  like  the  others,  but  ^nerally  of  a  roogh 
and  dusty  surface.  It  does  not  effervesce  with  acids, 
though  some  part  of  it  is  dissolved  by'  all  of  them. 
Neuman  observes,  that  four  ounces  of  Armenian  bole 
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distilted  in  a  ^ass  retort  in  an  open  fire,  yielded  thiiee     Boles 
drachms  of  a  saline  phlegm,  which  smelt  a  little  ori-        | 
nous,  and  changed  syrup  of  violets  green.     In  the  neck  .  ^ol^?"* 
of  the  retort  was  found  a  little  powdery  saline  matter        ' 
which  had  an  ammoniacal  taste,  but  it  was  in  too  small 
quantity  to  be  collected  or  further  examined.     Like 
most  other  coloured  earths,  this  kind  of  bole  contains 
a  portion   of  ferruginous   matter,   to  which   the   co- 
lour  is  owing}   and  which  may  be  separated  by  the 
magnet^  after  the  bole  has  been  calcined  with  oil  or 
other  inflammable  matters.     It  is  likewise  impregnated 
with  vitriolic  acid  \  and  hence,  when  mixed  with  ni- 
tre or  sea  salt,  it  extricates  the  acids  of  these  salts  in 
the  fire. 

2.  French  bole  is  of  a  pale  red  colour,  variegated 
with  irregular  specks  of  white  and  yellow.  It  is  much 
softer  than  the  Armenian,  and  slightly  effervesces  with 
acids. 

3.  Bole  of  Blois  is  yellow,  remarkably  lighter  than 
most  of  the  other  yellow  earths,  and  effervesces  strong- 
ly with  acids; 

4.  Bohemian  bole  is  of  a  yellow  colour,  with  a  cast 
of  red,  and  generally  of  a  flaky  texture*  It  is  not  act- 
ed on  by  acids. 

5.  Leronian  earth  is  of  a  pale  red  colomr,  and  slightly 
effervesces  with  acids. 

6.  Silesian  bole  is  of  a  pale  yellow  colour,  and  acids 
have  no  sensible  effect  upon  it. 

These  and  other  earths,  made  into  little  masses,  and 
stamped  with  certain  impressions,  are  called  terree  sigiU 
latee.  They  have  been  recommended  as  astringent,  su- 
dorific, and  alexipharmic }  but  these  and  many  other 
virtues  that  have  been  ascribed  to  them  appear  to  have 
no  foundation.  They  are  still,  however,  prescribed  in 
flaxes  and  complaints  of  the  primie  viae. 

BOLESLAFF,  or  Buntzlau,  a  town  of  Silesia, 
seated  on  the  river  Bobar,  in  £.  Long.  i6.  o.  N.  Lat^ 
51.  12. 

BOLESLAUS  I.  and  II.  kings  of  Poland.  See 
Poland. 

BOLETUS,  Spukk.    See  Botany  Index. 

BOLEYN,  Ann,  queen  of  Henry  VII I.  of  Engw 
land  \  memorable  in  the  English  history,  as  the  firtit 
cause  of  the  reformation,  as  the  mother  of  Queen  Eli- 
zabeth under  whom  it  was  completely  established,  and 
also  on  account  of  her  own  sufferings.  She  was  the 
daughter  of  Sir  Thomas  Boleyn,  and  born  in  1507. 
She  was  carried  into  France  at  seven  years  of  age  by 
Henry  VIIL's  sister,  who  was  wife  of  Louis  XII. :  nor 
did  she  return  into  England  when  that  queen  retired 
thither  after  the  death  of  her  hnsband  \  but  staid  in  the 
service  of  Queen  Claudia  the  wife  of  Francis  I.  and  after 
the  death  of  that  princess  went  to  the  duchess  of  Aleu^on. 
The  year  of  her  return  is  not  well  known :  some  will 
have  it  to  have  been  in  1527,  others  in  1525.  l*bis 
much  is  certain,  that  she  was  maid  of  honour  to  Queen 
Catharine  of  Spain,  Henry  VIII.^s  first. wife }  and  that 
the  king  fell  extremely  in  love  with  hen  She  behaved 
herself  with  so  much  att  and  address,  that  by  refusing 
to  satisfy  his  passion,  she  brought  him  to  think  of  mar- 
ry ins  her :  and  the  king,  deceived  by  her  into  a  per- 
suasion that  he  should  never  enjoy  her  unless  be  made 
her  bis  wife,  was  induced  to  set  on  foot  the  affair  of  his 
divorce  with  Catharine,  which  at  last  was  executed 
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fioleyn.    with  great  solemDxty  and  form.    A  celebx^ted  author 
observes,  that  **  That  which  would  have  beeo  very, 
praise- worthy  on  another  occasion,  wan  Anne  fioleyn^s 
chief  crime :  since  her  I'efusin^  to  comply  with  an  amo- 
rous king,  unless  he  would  divorce  his  wife,  was  a 
much  more  enormous  crime  than  to  have  been  his  con- 
,cubiue.     A  concubine  (says  he)  would   nqt  have  de- 
throned a  queen,  nor  taken  her  crown  or  her  husband 
from  her  ^   whereas  the  crafty  Anne  Boleyn,  by  pre- 
tending to  be  chaste  and  scrupuiuus,  aimed  only  at  the  , 
usurpation  of  the  throne,  and  the  exclusion  of  Catha- 
rine of  Arragon  and  her  daughters  from,  all  the  honours 
due  to  them/'     In  the  mean  time,  Henry  could  not 
procure  a  divorce  from  the  Pope  ;  which,   we  know, 
made  him  resolve  at  length  to  throw  off  his  authority* 
and  to  fling  oS  his  yoke.  ^  Nevertheless   he  married 
Anne  Boleyn  privately   upon   the    14th  of  November 
1532,  without  waiting  any  longer  for  a  release  from 
Rome  ',  and  as  soon  as  he  perceived  that  his  new  wife 
was  with  child,  he  made  his  marriage  public.    He  cau- 
sed Anne  Boleyn  to  be  decl sired  queen  of  England  on 
Easter-eve  1 533,  and  to  be  crowned  the  first  of  June, 
following.     She   was  brought  to  bed  upon  the  7th  of 
September  of  a  daughter,  who  was  afterwards  Queen 
Elizabeth  y  and  continued  to  be  much  beloved  by  the. 
king,  till  the  charms  of  Jane  Seymour  had  fired  that 
prince's  heart  in   1536.     Then  his  love  for  his  wife 
was  changed  into  violent  hatred :  he  believed  her  to 
be  unchaste,  and  caused  her  to  be  imprisoned  and  tried. 
*'  She  was  indicted  of  high  treason,  for  that  she  had 
procured  her  brother  and  other  four  to  lie  with  her, 
which  they  had  done  often  :  that  she  had  said  to  them, 
that  the  king  never  had  her  heart ;  and  had  said  to 
every  one  of  them  by  themselves,  that  she  loved  him 
better  than  any  person  whatever*,  which  was  ^  to  the 
slander  of  the  issue  that  was  begotten  between  the  king 
and  her.    And  this  was  treason  according  to  the  statute 
made  in  the  26th  year  of  this  reign  \  so  that  the  law 
which  was  made  for  her  and  the  issue  of  her  marriage, 
is  now  made  use  of  to  destroy  her.''     She  was  con- 
demned to  be  cither  burnt  or  beheaded  j  and  she  un- 
derwent the  latter  on  the  igih  of  May   1536.     The 
right  reverend  author  of  the  History  of  the  Reformation^ 
relates  some  very  remarkable  tilings  of  her  behaviour 
during  the  time  of  her  imprisonment,  and  a  little  before 
her  execution.     When  she  was  imprisoned,  she  is  said 
to  have  acted  very  difierent  parts  ',  sometimes  seeming 
devout  and  siiedding  abundance  of  tears,  then  all  of  a 
sudden   breaking   out  into   a  loud  laughter.     A   few 
hours  before  her  death,  she  said,  that  the  executioner 
was  very  handy  ',  and  besides,  that  slie  had  a  v^^ry  small 
neck ;  at  the  same  time  feeling  it  with  her  hands,  and 
laughing  heartily.    However,  it  is  agreed  that  she  died 
with  great  resolution  ;  taking  care  to  spread  her  gown 
about  her   feet,  that  she  might  fall  with  decency  ;  as 
the  poets  have  related  of  Polyxena,  and  the  historians 
of  Julius  Ceesar.     Roman  Catholic  writers  have  taken 
all  occasions  to  rail  at  this  unhappy  woman,  as  well 
through  vexation  at  the  schism  which  she  occasioned,  as 
for  the  sake  of  defaming  and  dishonouring  Queen  Eliza- 
beth by   this  means  ^  and  they  have  triumphed  vehe- 
mently, that  in  the  loni?  rei;;rn  of  that  queen,  no  endea- 
vours \^ere   used  to  justify   her  mother.     But  either 
Queen  Elizabeth  or  her  ministers  are  greatly  to  be  ad- 
mired for  prudence  in  this  respect }  since  it  is  certain, 


that  Anne  Boleyn's  jastification  could  never  have  been  Bolejn, 
carried  on  without  discovering  many  things  which  most  Boliig- 
have  been^extremely  prejudicial  to  the  queen,  and  have  -hm^^^  ' 
weakened  her  right  instead  of  establishing  it*.  For 
though  the  representations  of  the  papists  are  in  nowise 
to  be  regarded,  yet  many  things  might  have  been  said 
to  the  disadvantage  of  her  mother,  without  transgressing 
the  laws  of  true  history  ;  as  that  sl\e  was  a  woman  gay 
even  to  immodesty,  indiscreet  in  the  liberties  she  took, 
and  of  an  irregular  and  licentious  behaviour. 

BOLINGBROKE,  or  Bullikgbroke,  a  town  of 
liincolnshire  in  England,  and  of  great  antiquity,  but 
1^0 w  in  a  mean  condition.  It  gives  title  of  viscount  to 
the  St  Johns  of  Battersea.  Population  361  in  181 1. 
E.  Long.  o.  40.  N.  Lat.  53.  15. 

BoLlKGBROKE,    Henry  St  John^  lord  visount,   a 
great  statesman   and  philosopher,  descended   from  an 
ancient  and   noble  family,  was  born  about  the  year 
1672.     He  had  a  regular  and  liberal  education  \  aud 
by  the  time  he  left  the  university,  was  considered  as  a 
person  of  uncommon  qualifications:  but  with  great  parts,, 
he  had,  as  it  usually  happens,  great  passions,  and  these 
hurried  him  into  many  indiscretions  and  follies.     Con- 
trary to  t|ie  inclinations  of  his  family,  he  cultivated 
Tory  connections  \  and  gained  such   an  influence  in 
the  house  •f  commons,  that  in  1704  he  was  appointed 
secretary  of  war  and  of  the  marines.     He  was  clasely 
united  in  all  political  measures  with  Mr  Harley :  when, 
therefore,  that  gentleman  was  removed  from  the  seals 
in  1707,  Mr  St  John  resigned  his  employment;  and 
in  1710,  when  Mr  Harley  was  made  chapcellor  of  the 
exchequer,  the  post  of  secretary  of  state  was  given  to 
Mr  St  John..   In  171 2  he  was  created  Baron  St  John 
of  Lediard-Tregoze  in  Wiltshire,  and  Visconnt  Bor 
lingbroke.     But  being  overlooked  in  the  bestowal  of 
vacant  ribbons  of  the  order  of  the  Qarter,  lie  resented 
the  afi*ront,  renounced  the  friendship  of  Harley  then 
earl  of  Oxford,  and  made  his  court  to  the  Whigs*   Ne« 
vertheless  on  the  accession  of  George  I.-the  seals  weitt 
taken  from  him  ;  and  being  informed  that  a  resolution 
was  taken  to  pursue  him  to  the  scaffold,  for  bis  coo« 
duct  regarding  the  treaty  of  Utrecht,  he  withdrew  to 
France.     Here  be  accepted  an  invitation  to  enter  into 
the  Pretender's  service,  and  accepted  the  aeals  as  his 
secretary  \  but  he  was  as  unfortunate  in  his  new  con- 
nections as  in  those  he  had  renounced;  for  the  year 
1715  was  scarcely  expired,  when  at  the  same  time  that 
he  was  attainted  of  high  treason  at  home,  the  seals  and 
papers  of  his  foreign  secretary's  office  were  taken  from 
him  ;  followed  by  an  accusation  from  the  Pretender 
and  his  party,  of  neglect,  incapacity,  and'  treachery. 
Such  a  complication  of  distressful  events  threw  him 
into  a  state  of  reflection,  that  produced  by  way  of  re- 
lief a  consolatio  philosophica^  which  he  wrote  the  same 
year  under  the  title  of  Rejiections  upon  exUe;  and  the 
followiug  year  he  drew  up  a  vindication  of  his  conduct 
with  respect  to  the  Tories,  in  the  form  of  A  Letter  to 
Sir  William  Wyndham.     His  first  lady  being  dead,  he 
about  this  time  espoused  a  niece  of  the  famous  Madame 
Maintenon,  and  widow  of  the  Marquis  de  Vilette,with 
whom  he  had  a  very  large  fortune.     In  1723  the  king 
was  prevailed  on  to  grant  him  a  free  pardon,  and  be 
returned  in  consequence  to  England ;  but  was  by  no 
means  satisfied  within,  while  he  was  yet  no  more  than  a 
mere  titular  lord^  and  remained  excluded   from   the 
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Bolin'y-     liou9e  dF  peers.     This  stigma  operated  to  fix  bim  in 
broke      enmity  to  Sir  RolMfrt  Walpole,  to  whose  secret  enmity 
U         he  atlributed  hta  not  receiving  the  full  extent  of  the 
Boloc>c.   j^jjjg'jj  clemency  :  hence  he  distinguished  himself  by  a 
.multitude  of  political  writings,  till  the  year  1 735 ;  when 
being  thoroughly  convinced  that  the  door  was  finally 
shut  against  him,  he  returned  once  more  to  France.    In 
this  foreign  retreat  he  began  his  course  of  Letters  on 
the  study  and  use  of  History,  for  the  use  of  Lord  Com- 
,bury,  to  whom  they  are  addressed.     Upon  the  death 
of  his  father,  who  lived  to  be  extremely  old,  be  settled 
at  Battersea,  the  ancient  seat  of  his  family,  where  he 
pasi^ed  the  remainder  of  his  life  in  philosophical  digni- 
ty.    Pope  and  Swift,  one  the  greatest  poet,  the  other 
the  greatest  wit  of  the  time,  perfectly  adored  him ;  and 
it  is  well  known  that  the  former  received  from  bim  the 
materials  for  his  incomparable  poem  the  '*  Essay  on 
Man.^^ — He  died  in  175I9  and  left  the  care  and  bene- 
fit of  bis  MSS.  to  Mr  Mallet,  who  published  them  to- 
gether with  his  former  printed  work,  in  5  vols.  4to  j  they 
«i:e  also  printed  in  8vo. 

BOLISAWy  a  town  of  the  kingdom  of  Bohemia  in 
Germany,  situated  in  £.  Long.'i4.35.  N.  Lat.  20.  25. 

BOLkOWITZ,  a  town  of  Silesia  in  the  duchy  of 
Ologaw.     £•  Long.  25.  20.  N.  Lat.  51.  27. 

BOLLARDS,  large  posts  set  into  tlie  ground  on 
each  side  of  a  dock.  On  docking  or  nndocking  ships, 
iarge  blocks  are  lashed  to  them  ;  and  through  these 
blocks  are  reeved  the  transporting  hawsers  to  be  brought 
to  the  capstans. 

BOLLITO,  a  name  by  which  the  Italians  call  a 
sea-green  colour  in  artificial  crystal.  To  prepare  this 
colour,  you  must  have  in  the  furnace  a  pot  filled  with 
40  lb.  of  good  crystal,  first  carefully  skimmed,  boiled, 
and  purified,  without  any  manganese  :  then  you  must 
have  twelve  ounces  of  the  powder  of  small  leaves  of  cop- 
per thrice  calcined,  and  half  an  ounce  of  zaffre  in  pow- 
der :  mix  them  together ;  and  put  them  at  four  times  in- 
to the  pot,  that  they  may  the  better  mix  with  the  glassy 
stirring  them  well  each  time  of  putting  in  the  powder, 
lest  the  mixture  should  swell  and  run  over. 

BOLOGNA,  an  ancient,  large,  and  very  handsome 
'town  of  Italy,  In  the  territory  of  the  church,  and  ca- 
pital of  the  Bolognese;  an  archbishop's  see,  and  an 
university.  The  public  buildings  are  magnificent,  as 
well  with  regard  to  the  architecture  as  the  ornaments, 
especially  the  paintings,  which  are  done  by  the  greatest 
masters.  There  is  a  vast  number  of  palaces,  in  one 
of  which  the  pope's  nuncio  resides  ^  the  private  houses 
in*e  also  well  builu  Here  are  169  churches,  and  in 
j8o6  the  town  contained  63420  inhabitants.  It  is  a 
place  of  great  trade,  which  is  in  some  measure  owing  to 
a  canal  that  runs  from  the  city  to  the  river  Po.  The 
Beno,  which  runs  near  Bologna,  turns  400  mills  that  are 
employed  in  the  silk-works ;  besides,  they  deal  in  wax, 
eoap,  hams,  sausages,  and  even  Up^dogs,  which  are 

freatly  esteemed.     This  city  fell  into  the  hands  of  the 
Vench  in  1 796,  was  retaken  by  the  Austrians  in  1 799, 
.  but  lost  again  after  the  battle  of  Marengo.     It  was  re- 
stored to  the  pope  in  1815.     ^^  ^^  seated  at  the  foot  of 
the  Apeimine  mountains.     £.  Long.  11.  50.  N.  Lat. 
44.  27. 

BOLOGNE,  by  the  English  commtmly  called  Bi#A 
4m,  a  city  of  France,  in  the  department  of  the  StnitB 
of  Calais,  and  capital  of  the  Bolonnois,  seated  near  the 


sea.      It    is  divided   into  two  towns,    the  Upper  and    po'o^ue 
Lower.     The  port  is  at  the  moulh  of  the  rFver  Lianne,         || 
but  the  water  is  so  shallow  that  no  ships  of  burden  can  Pol^wft^rt. 
enter  it.     It  is  defended  on  the  side  of  the  river  by  a 
mole,  which  shelters  it  from  the  wind?^,  and  at  the  same 
time  prevents  the  river  from  filling  it  with  filth.  It  con- 
tained 10,140  inhabitants  in  1815.     £.  Long.  J.  40. 
N,  Lat.  50.  42. 

BOLOGNESE,  a  small  province,  of  Italy,  in  the 
territory  of  the  church,  bounded  on  the  north  by  the 
Ferrarese,  on  the  west  by  the  duchy  of  Modena,  on 
the  south  by  Tuscany,  ^nd  on  the  east  by  Romagna. 
It  is  watered  by  a  great  number  of  small  rivers,  which 
render  its  soil  the  most  fertile  of  any  in  Italy.  Bologna 
is  the  capital,  and  from  the  great  produce  of  the  land 
about  it  is  called  Bologna  the  fat.  It  produces  abun- 
dance  of  all  sorts  of  grain  and  fruits  ^  particularly  mus- 
cadine grapes,  which  are  in  high  esteem.  Here  are 
mines  of  alum  and  iron  \  and  the  inhabitants  fabricate 
large  quantities  of  linen,  silk  stockings,  and  cloth.  Thii^ 
territory  was  overrun  by  the  French  in  1796,  but  was 
restored  to  the  pope  in  1815. 
'     BoLOGNESE.     See  Grimaldi. 

BOLOGNIAN  or  Bononian  stone,  a  phosphoric 
substance  first  discovered  near  Bologna  in  Italy,  whence 
it  received  its  name.  It  has  been  supposed  to  contain 
some  metallic  matter,  on  account  of  its  great  specific 
gravity^  but  it  is  now  found  to  be  only  a  compound 
of  ponderous  earth  and  sulphuric  acid.  See  Bary- 
TES,  Mineralogy  Index. 

BOLSANE,  a  town  of  Germany,  in  the  territory  of 
Tyrol,  and  circle  of  Austria.  It  is  very  agreeably  si- 
tuated in  the  midst  of  a  fine  large  valley,  full  of  vil- 
lages, and  abounding  in  vineyards.  The  wines  in  this 
valley  are  the  best  in  all  Tyrol  j  but  they  must  be  drank 
the  year  after  that  of  thbir  growth,  otherwise  they  be- 
come unfit  for  use.  £•  Long.  11.  11.  N.  Lat.  46. 
42. 

BOLSENNA,  a  town  of  Italy,  in  the  territories  of 
the  pope,  seated  on  a  lake  of  the  same  name.  ^  £.  Long. 
II.  3.  N.  Lat.  42.  37. 

BOLSTER,  among  surgeons,  a  soft  yielding  sub- 
stanbe,  either  laid  under  the  head  or  a  broken  limb. 
In  this  sense,  bolsters  are  contrived  for  crooked,  bunch- 
ed,  and  otherwise  distorted  backs,  shoulders,  &c. 

By  a  constitution  made  under  Archbishop  Burchier, 
the  clergy  are  forbidden  to  wear  bolsters  about  their 
shoulders,  in  their  gowns,  coats,  or  doublets.  The  oc- 
casion of  the  prohibition  is  variously  construed.  Some 
say  that  bolsters  can^e  in  fashion  in  the  r^ign  of  King 
Richard  III.  who  being  necessitated,  by  his  natural 
deformity,  to  pad,  the  courtiers,  and  even  the  clergy, 
did  the, same,  out  of  complaisance  to  their  prince  ^  so 
that  every  body  who  bad  tlie  misfortune  to  be  born 
straight,  was  obliged  to  wear  a  bolster  on  his  shoulders 
to  be  in  the  fashion.  Others,  however,  controvert  this ;. 
alleging  that  the  constitution  above  mentioned  was 
made  20  years  before  the  usurpation  of  Richard. 

Bolsters  of  a  Saddle^  those  parts  of  a  great  saddle, 
which  are  raised  upon  the  bows,  both  before  and  be- 
hind, to  hold  the  rider^s  thigh,  and  keep  him  in  a  right 
posture; 

BOLSWAERT,  a  town  of  the  United  Provinces, 
in  West  Friealand,  and  in  the  coanty  of  Westergoe. 
E.  Long.  5. 35,  N.  Lat.  53.  <. 
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BoUwert.  BQLSWERT,  or  Bolsu£RJ>»  Boeiius  Adam  0,  an 
engraver  and  priiitseller  tstabJIsbed  at  Aotwerp,  was 
tile  deftcepdant  of  a  family  who  resided  at  the  city  of 
Bplnwrrt  in.FrieslRDd,  from  whence  he  derived  his 
name.  He  flourii»hed  about  J  6  20}  but  by  what  ma- 
ster he  was  instructed  in  tiie  art  of  engravings  does  not 
appear.  He  worked  with  the  graver  only;  the  free 
open  style  of  the  Bioeniarts  he  xi^^itated  with  great  suc- 
cess 'f  and  perhaps  perfected  himself  in  their  school. 
%Vh«n  he  worked  from  Rubens,  he  altered  that  style } 
and  his  plates  are  neater,  fuller  of  colour,  and  more 
highly  finished.  The  two  following  from  this  roaster 
may  be  here  mentioned,  i.  The  resurrection  of  La- 
zarus, a  large  upright  plate.  2.  The  Last  Supper,  its 
companion*  Basan,  speaking  of  this  print,  says,  that 
it  proves  by  its  beauty,  and  the  knowledge  with  which 
it  is  engraved,  that  Boetius  could  sometimes  equal  his 
brother  Scbelttus. 

fiOLSWERT,  or  Bolsuerd^  Scheltius  ^,  an  admi- 
rable engraver,  was  the  brother  of  Boetius  Adam  ^ 
Bolswert  mentioned  in  the  preceding  article.  Wo 
baTe  v»  other  account'  of  his  family  than  what  Is  there 
given  \  nor  joufortiinately  any  of  himself  of  the  least 
conaeqaenca*  The  time  of  his  birth  and  of  his  death, 
and  the:  n^me  of  the  roaster  he  studied  under,  are 
aquaily  onkriown.  Bolswert  worked  entirely  with  the 
graves,  and  never  called  in  the  assistance  of  the  point. 
His  general  character  as  an  artist  is  well  drawn  by  Ba- 
san, in  the  foIk>wing  words :  "  We  have  a  large  num- 
ber of  prints,  which  are  held  in  great  esteem,  by  this 
artist,  from  various  masters ^  but  especially  from  Rubens, 
whose  pictures  be  has  copied  with  all  possible  know- 
ledge, taste,  and  great  effect.  The  freedom  with  which 
this  excellent  artist  handled  the  graver,  the  picturesque 
rpughnesB  of  etching,  which  Jie  could  imitate  without 
any  other  assisting  instrument,  and  the  ability  he  pos- 
sessed of  distinguishing  the  different  masses  of  colours, 
have  ahrays  been  admired  by  the  connoisseurs,  and  give 
him  a  place  in  the  number  of  those  celebrated  engra- 
vers, whose  prints  ought  to  be  considered  as  models  hj 
all  historical  engravers,  who  are  desirous  of  rendering 
tbeir  works  as  useful  as  they  are  agreeable,  and  pf  ac- 
quiring a  reputation  as  lasting  as  it  is  justly  merited.** 
He  drew  excellently,  and  without  any  maqner  of  his 
«wn  \  for  his  prints  are  the  exact  transcripts  of  the  pic- 
tures be  etograved  from.  His  best  works,  though  not 
always  equally  neat  or  finished,  are  always  beautiful, 
and  manifest  the  hand  of  the  master.  Sometimes  we 
find  his  engravings  are  in  a  bold,  free,  open  stjle  5  as 
the  Brazen  Serpent,  the  Marriage  of  the  Virgin,  &c. 
from  Rubens.  At  other  times  they  are  very  neat  and 
sweetly  finished :  as,  the  Crowning  with  Thorns,  and 
the  Crucifixion,  &c.  from  Vandyck.  Mr  Strutt  ob- 
serves, that  his  boldest  engravings  are  from  Rubens, 
and  his  neatest  from  Vandyck  and  Jordaens. — How 
greatly  Bolsweat  varied  his  manner  of  engraving  ap- 
pears from  some  prints,  which,  like  the  greater  part  of 
those  of  his  brother  Boetius,  bear  great  resemblance  to 
the'  free  engravings  of  the  Bloenarts,  and  to  those  of 
Frederic  Bioemait  especially  }  and  fbrjp  a  part  of  the 
plates  for  a  large  foKo  volume,  entitled  AcadHni^  de 


VEspee^  by  Girard  Thibanlt  of  Antwerp,  where  it  was  Bobwen 
published,' A.  D.  1628  \  and  to  these  he  signs  his  name, 
''  Scheltius,**  and  sometimes  '<  Shefderic  Bolswert,** 
adding  the  word  Bnixelle.  His  name  is  nsually  af* 
fixed  to  his  plates  in  this  manner,  '*  S.  A.  Bolswert.** 
It  is  very  necessary  to  caution  the  collectors  of  this  ma* 
ster*s  works  (those  especially  who  are  not  very  conver* 
sant  with  them),  that  many  of  them  have  been  copied 
in  a  very  careful  manner,  so  as  easily  to  deceive  the  an- 
skilful.  Some  of  these  copies,  as  the  Marriage  of  the' 
Virgin,  from  Rubens,  &c  are  by  Laiiwers.  Bot 
those  which  are  most  likely  to  mislead,  are  by  Bitgot^ 
a  French  engraver,  employed  by  Mariette  the  printed* 
ler,  who  frequently  meeting  with  the  reverses  or  cmin- 
terproofs  from  the  prints  of  Bolswert,  gave  them  to 
the  engraver  \  and  he  imitated  them  with  the  utmost 
precision.  By  this  means  the  impressions  from  thn 
plate  copied  come  upon  the  paper  the  same  way  with 
the  oriffinal.  It  is  true  his  name  is  nsually  affixed 
at  the  DOttom  \  but  it  is  often  cut  off,  and  then  the 
copy,  is  not  easily  distinguished  from  the  original. 
Among  other  prints  thus  imitated  by  Ragot  ftom 
Bolswert,  is  Christ  crucified  between  the  two  Thievef^ 
where  the  soldier  is  represented  piercing  his  side,  from 
Rubens. 

Among  the  variety  of  estimable  engravings  hy  this 
great  artist,  the  few  following  may  be  here  mentioned : 
X.  The  Brazen  Serpent,  a  large  plate,  lengthwiK, 
from  Rubens.  Those  impressions  are  the  most  esti* 
mable  which  have  only  the  word  AntuerpUB  at  the 
right-hand  corner,  without  the  name  of  Giles  Hendrix, 
which  was  afterwards  inserted  above  it,  and  part  of  Che 
small  circle  over  the  arms  is  left  white.  2.  Abra- 
ham offering  his  son  Isaac,  a  large  plate  nearly  square, 
from  llieodore  Rombout.  3.  The  education  of  the 
Virgin  by  Saint  Anne,  a  middling-sized  upright  plate, 
from  Rubens.  Those  impressions  without  the  name  of 
Hendrix  are  the  most  esteemed.  4.  The  marriage  of 
the  Virgin,  a  middling-sized  upright  plate,  from  the 
same  painter.  Those  impressions  are  best  in  which  the 
word  Antuerpia  is  not  added  to  the  name  of  Hendrix* 
5.  The  adoration  of  the  wise  men,  a  middling-sized  np- 
right  plate,  from  the  same.  The  good  impressions  of 
this  plate  have  the  name  of  Vanden  Enden.  6.  The 
feast  of  Herod,  in  which  is  represented  the  daughter 
of  Herodias,  presenting  the  head  of  John  the  Baptist 
to  her  mother;  a  large  plate,  lengthwise,  from  the 
same.  7.  The  miraculous  draught  of  fishes  j  a  large 
print  lengthwise,  on  three  plates,  from  the  same.  8. 
Christ  crowned  with  thorns  ;  a  large  upright  plate  from 
Vandyck  :  An  admirable  priiit }  with  tlie  name  of  Van- 
den Lnden.  9.  A  crucifixion,  where  a  figure  appears 
presenting  the  sponge  to  Christ,  St  John  and  the 
Virgin  are  standing  at  the  foot  of  the  cross,  and  Mary 
Magdalene  is  reclining  towards  it  \  a  large  oprigbi 
plate,  from  Vandyck.  Of  this  admirable  engraving 
there  appear  to  have  been  four  different  impressionaj 
though  Basan  mentions  only  three,  and  says  that  in 
the  fijrst  the  lefl  hand  of  St  John  is  hid.  The  chief 
markji  of  those  impressions  are  :  In  the  1st,  St  John's 
lefl  hand  appears  en  the  shonlder  of  the  Vifgin  (a). 

In 
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BpIsweA  In  the  lA  impression,  the  hand  is  erased :  This  Basan 
D         calls  the  fij*8t  impression  ;  and  it  sells  at  a  very  hiu;h 
,  ^o»ting.    prj^^e.     In  the  3d  impression,  the  hand  is  restored  :   In 
'         the  4th,  it  is  again  erased  :    And  in  both,  the  short 
strokes  upon  the  ground  near  the  great  toe  of  the  fi- 
gure tfho  holds  ihe  sponge   are   crossed  with  second 
strokes  y  which  cross-hatchings  are  not  in  the  two  first 
impressions.  There  are  several  other  crucifixions  by  the 
same  master  after  different  designs.    to«  The  god  Pan 
playing  npon  his  fl ate,  from  Jordaens.     11.  Mercury 
and  Argus,  a  large  plate  lengthwise,  from  the  same. 
z  2.  A  drbnken  Silenus,  supported  by  a  satyr,  and  an- 
other figure  \  a  middling-sized  upright  plate,  from  Ru* 
bens.     Of  these  three  last,  the  impressions  without  the 
address  of  Bloteling  are  the  best.    13.  A  chase  of  lions : 
a  large  plate  lengthwise,  from  the  same.   14.  A  variety 
jof  landscapes. 

BOLT,  among  builders,  an  iron  fastening  fixed  to 
doors  and  windows.  They  are  generally  distinguish- 
ed into  three  kinds,  viz.  plate,  round  and  spring 
bolts. 

Bolts,  in  Gunnery^  are  of  several  sorts  y  as,  i.  Tran« 
turn-bolts,  that  go  between  the  cheeks  of  a  gun-car- 
riage, to  strengthen  the  transums.  2.  Prise  bolts ;  the 
large  knobs  of  iron  on  the  cheeks  of  a  carriage,  which 
keep  the  handspike  from  sliding,  when  it  is  poizing  up 
the  breech  of  a  piece.  3.  Traverse  bolts  ;  the  two  short 
bolts,  that,  being  put  one  in  each  end  of  a  mortar  car- 
.riage,  scire  to  traverse  her.  4.  Bracket-bolts  j  the  bolts 
that  go  through  the  cheeks  of  a  mortar,  and  by  the 
help  of  quoins  keep  her  fixed  at  the  given  elevation. 
And,  5.  Bed  bolts  ^  the  four  bolts  that  fasten  the 
brackets  of  a  mortar  to  the  bed. 

Bolts,  in  a  ship,  are  iron  pins,  of  which  there' are 
-several  sorts,  according  to  their  different  makes  and 
uses.  Such  are  drive-bolts,  used  to  drive  out  others. 
Ray-bolts,  with  jags  or  barbs  on  each  side,  to  keep 
them  from  flying  out  of  their  holes.  Clench-bolts, 
which  are  clenched  with  rivetting  hammers.  Forelock- 
bolts,  .which  have  at  the  end  a  forelock  of  iron  driven 
in  to  keep  them  from  starting  back.  Set-bolts  used 
for  forcing  the  planks,  and  bringing  them  close  to- 
gether. Fend  or  fender  bolts,  made  with  long  and 
thick  heads,  and  struck  into  the  uttermost  bends  of  the 
•hip,  to  save  her  sides  from  bruises.  And  ring-bolts, 
used  for  bringing  to  of  the  planks,  and  those  parts 
whereto  are  fastened  the  breeches  and  tackling  of  the 
guns. 

Bolt  of  Canvas^  in  commerce,  the  quantity  of  28 
ells. 

SoLT'Rope^  in  naval  affairs,  a  rope  passing  round  the 

aail,  to  which  the  edges  of  it  are  sewed,  to  prevent  the 

sail  from  tearine :  the  bottom  part  of  it  is  called  the 

Jhot-rvpe;  the  side  leeches;  and  if  the  sail  be  oblong  or 

square,  the  upper  part  is  called  the  head-rr^e, 

BOLTED  FLOUR,  that  which  has  passed  through 
the  bolters.     See  the  following  article. 

BOLTER,  or  Boulter,  a  kind  of  sieves  for  meal, 
having  the  bottoms  made  of  woollen,  hair,  or  even  wine. 
The  bakers  use  bolters  which  are  worked  by  the  hand  \ 
millers  have  a  larger  sort,  wrought  by  the  motion  uftbe . 
mill. 

BOLTING,  a  term  of  art  used'in  our  inns  of  tourt,  . 
irhereby  it  intended  a  private  arguing  of.  cases.    THe 
naoncr  of 'it  at  Gray*s  iqa  is  this:  An  ancient  ami 


two  barristers  sit  as  judges ;  three  students  bring  each  a 
case,  out  of  which  the  judges  choose  one  to  be  argued  ; 
which  done,  the  students  nrst  argue  it,  and  after  them 
the  harriiiters.  It  is  inferior  to  mooting  :  and  may  be 
derived  from  the  Saxon  word  bdt^  **  a  house,'*  because 
done  privately  in  the  house  for  instruction.  In  Lin- 
coln's inn,  Mondays  and  Wednesdays  are  the  bolting 
days  in  vacation  time  ^  and  Tuesdays  and  Thursdays 
the  moot  days. 

Bolting,  or  Bovhing^  the  act  of  separatintt  the  flour 
from  the  bran  by  means  of  a  sieve  or  bolter.   See  BoL* 

TER. 

BoLTiVG'Cloth^  or  Bolster-cloth^  sometimes  also  cal« 
led  Boulttng-clothf  denotes  a  linen  or  hair-cloth  for  sift* 
ing  meal  or  flour. 

BoLTiSG-Millf  a  versatile  engine  for  sifting  with 
more  ease  and  expedition.  The  doth  round  this  is  call* 
ed  the  bolter. 

Bolting,  or  Boulting^  among  sportsmen,  signifies 
rousing  or  dislodging  a  coney  froni  ita  resting  place. 
They  say,  to  Mt  a  coney,  start  a  hare,  rouse  a  buck^ 
&c. 

BOLTON,  or  Boulton,  Edmund^  an  ingenious 
English  antiquarian,  who  lived  in  the  beginning  of  the 
17th  century.     His  most  considerable  work  is  that  en- 
titled Nero  Citsarj  or  Monarckie  depraved^  dedicated 
to  the  duke  of  Buckingham,  lord-admiral,  printed  at 
London  1624,  folio,  and  adorned  with  sevenl  enrions 
and  valuable  medals.     It  is  divided  into  $$  chapters, 
in  some  of  which  are  introduced  curious  remarks  jind 
observations.     In  the  24th  and  25th  chapters  he  gives 
an  account  of  the  revolt  in  Britain,  against  the  Bo- 
mans,  under  the  conduct  of  Boadicea,  which  be  intro* 
duces  with  a  recapitulation  of  the  afiairs  in  Britain  irom 
the  first  entrance  of  the  Romans  iuto  this  island  under 
Julius  Csesar,  till  the  revolt  in  the  reign  of  Neio.    Li 
chapter  36th  he  treats  of  the  East  India  trade  in  Nero's 
time,  which  was  then  carried  on  by  the  river  Nile,  and 
from  thence  by  caravans  over  land  to  the  Red  sea,  and 
thence  to  the  Indian  ocean  j   the  ready  coin  carried 
yearly  from  Rome  npon  this  account  amonnting,  ac- 
cording to  Pliny's  computation,   to  above  300,oooL 
sterling ;  and  the  usual  returns  in  December  and  Ja» 
nuary  yielding  in  clear  gain  a  hundred  for<  one.     Be- 
sides this  he  wrote,  i.  An  English  translation  of  Lu- 
cius Florus's  Roman  History.    3«>HyperQriti€a,  er  ia 
rule  of  judgment  for  reading  or.  writing  onr  basloriea. 
3*  The  elements  of  aMDones,-  &€«^  and. some  other  . 
works. 

Boltok,  a  town  of  Lancashm  in  England,.. seated 
on  the  river-CroeU.  >  It  has  a  nanufiMture  lof  fustians^ 
and  the  -market  js  eensidesable  for  ckitband  ^orisions^ 
Great  and  Little  Bolton  together  eenlnined  24,149  in* 
habitants' in  f8f  I.*  Vk  Leng.^"i5.^N.  Lat-ja.  $$• 

BOLUS,  in  Pharmasj^fsak  extemponineons  term  of 
a -medicine,  sof^  oehersnty  a  little  thinker  than  ho- 
ney, and  4he.  quantisy  of  whioh  is  a. little  morsel  or 
mouthful  ^  for  wbidi  reasmi  it  is  by  sobm  eaUnd  hs^ 
eella*' 

BOMAL,  a  town  of  Lnxembuig  in  the  Netheiw 
landsf  sitn«ted^cni'4M  rivtor  Oiirt,»  in  £;  L^ng.  j.  31}. 
N.  Lat  50.  2Q. 

BOMB;  in  military  aflSsnt,  a  large  shell  of  cast  iron, 
having  a  great  vent  to  receive  the  fouMe,  which  is  made 
of  wood.  .  The  slieU  iMing  filled  with  gtldpowder,  the 
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fusee  IS  driven  into  the  vent  or  aperture,  within  an  inch 
of  the  head,  and  fastened  with  a  cement  made  of  quick- 
lime, ashes,  brick-dast,  and  ste«l  filings,  worked  toge- 
ther in  a  glutinous  water ;  or  of  four  parts  of  pitch, 
two  of  t'olophony,  one  of  turpentine,  and  one  of  wax. 
This  tube  is  Riled  with  a  combustible  matter,  made  of 
two  ounces  of  nitre,  one  of  sulpiiur,  and  three  of  gun- 
powder-dust, well  rammed.  To  preserve  the  fusee, 
they  pitch  it  over,  hut  uncase  it  when  they  put  the 
bomb  into  the  mortar,  and  cover  it  with  gunpowder- 
dust  f  which  having  taken  fire  by  the  flash  of  the  powder 
in  the  chamber  of  the  mortar,  burns  atl  the  time  the 
bomb  is  in  the  air  ^  and  the  composition  in  thd  fusee 
being  spent^  it  fires  the  powder  in  the  bomb,  which 
bursts  with  great  force,  blowing  up  whatever  is  about 
it.  The  great  height  a  bomb  goes  in  the  air,  and  the 
force  with  which  it  fails,  makes  it  go  deep  into  the 
earth. 

Bombs  may  be  used  without  mortar- pieces,  as  was 
done  by  the  Venetians  at  Candia,  when  the  Turks  had 
possessed  tfaemseFves  of  the  ditch,  rolling  down  bombs 
upon  them  along  a  plank  set  sloping  towards  their  works, 
vritb  ledges  on  the  sides,  to  keep  the  bomb  right  for- 
ward. Tbey  are  sometimes  also  buried  under  ground 
to  blow  up.  See  Caisson.— -Bombs  came  not  into 
common  use  before  the  year  1634,  and  then  only  in 
the  Dutch  and  Spanish  armies.  One  Malthus  an  Eng- 
lish engineer  is  said  to  have  first  carried  them  into 
France,  where  they  were  put  in  use  at  the  siege  of 
Colliouse.  The  French  have  lately  invented  a  new 
aort  of  bombs  of  vast  weight,  called  Cbmmiin^e^.— The 
art  of  throwing  bombs  makes  a  branch  of  gunnery, 
founded  on  the  theory  of  projectiles,  and  the  laws  and 
qualities  of  gunpowder.  See  Gunnery,  PROJCCXiLrs, 

GaNPOWOER,  &c. 

BoMB-Chest^  is  a  kind  of  chest  filled  usually  with 
bombs,  sometimes  only  with  gunpowder,  placed  under 
ground,  to  tear  and  blow  it  up  in  tlie  air  with  those 
vrho  .stand  on  it.  Bomb-chestn  were  formerly  much 
used  to  drive  enemies  from  a  post  they  had  seized  or 
fvere  about  to  take  possession  of :  they  were  set  on  fire 
by  means  of  a  saucissee  fastened  at  one  end,  but  they 
are  now  much  disused. 

BoMB' Vessels^  which  are  small  ^ips  formed  for 
tbrowing  bombs  into  a  fortress,  are  said  to  be  the  in- 
Tention  of  M.  Reyneau,  and  to  have  been  first  used  at 
the  bombardment  of  Algiers.  Till  then  it  had  been 
judged  impracticable  to  bombard  a  place  from  the  sea. 
See  Ketch. 

BOMBARD,  a  piece  of  ordnance  anciently  in  use, 
€Sceedingly  abort  and  thick,  and  with  a  very  large 
mouth.  There  have. been  bombards  which  have  thrown 
«  ball  of  300  pounds  weight.  They  made  nse  of  cranes 
to  load  them.  The  bombard  is  by  some  called  basilisk^ 
and  by  the  Dutch  donberba^s* 

BOMBARDIER,  a  person  employed  about  a  mor- 
tar. His  business  is  to  drive  the  fusee,  fix  the  shell| 
and  load  and  fire  the  mortar* 

BoxBAU>z£R.  See  Carabus,  Ektomologt  In- 
dex* 

BOMBARDMl^NT,  the  h«¥ock  committed  in 
tbrowing  bombs  into  a  town  or  fortress. 

BOMBARDO,  a  musical  instrument  of  the  wind 
kind,'  maob  th^  same  as  the  bassoon,  and  used  as  a  bass 
to  the  haiitbflfy. 


'  BOMBASINE,  a  name  given  to  two  sorts  of  btuflfs,  Bonibatiot 
the  one  of  silk,  and  the  other  crossed  of  cotton.  B 

BOMBAST,  in  composition,  is  a  serious  endeavour,  ^  Bom  bay. 
by  straine'd  description,  to  raise  a  low  or  familiar  sub-  ^ 
ject  beyond  its  rnnk  ;  wbidh,  instead  of  being  sublime, 
never  fails  to  be  ridiculous.  The  mind  in  some  ani- 
mating passions  is  indeed  apt  to  magnify  its  objects  be^ 
yond  natural  bounds  j  but  such  hyperbolical  descrip- 
tion has  its  limits  ;  and  when  carried  beyond  these,  Jt 
degenerates  into  burlesque,  as  in  the  following  ex- 
ample. 

Sfjanus.  Great  and  high. 

The  world  knows  only  two,  that^s  Rome  and  I. 
My  roof  receives  me  not  j  'tis  air  I  tread, 
'    A  nd  at  each  step  I  feel  my  advaucM  head 
Knock  out  a  star  in  heaven. 

Sejan.  of  Ben  Johnson^  Act  v. 

A  writer  who  has  not  natural  elevation  of  genius  is  ex- 
tremely apt  to  deviate  iiito  bombast.  He  strains  above 
his  genius,  and  the  violent  efibrt  he  makes  carries  him 
generally  beyond  the  bounds  of  propriety. 

BOMBAX,  or  Silk  Cotton  tree.  See  Botany 
Index. 

BoMBAX,  in  Zooiogy^  a  synonyme  of  a  species  of 
CoNUS.  Bombax  is  also  used  sometimes  for  silk  or  cot- 
ton \  but  the  true  botanic  name  of  cotton  is  Gosstpi-  ,  * 
UM.  It  is  likewise  applied  by  Linnaeus  to  signify  such 
insects  as  have  incumbent  wings,  and  feelers  resem- 
bling a  comb. 

BOMBAY,  an  island  in  the  East  Indies  near  the 
coast  of  Decan,  situated  in  N.  Lat.  19.  o.  and  £• 
Long.  73.  o.  It  has  its  present  name  from  the  Por- 
tuguese Buon-bahta^  on  account  of  the  excellent  bay 
formed  by  it,  together  with  the  winding  of  other  islands 
adjacent.  The  harbour  is  spacious  enough  to  contain 
any  number  of  ships,  and  has  likewise  excellent  anchor- 
ing ground,  affording  also,  by  its  land-locked  situation, 
a  shelter  from  any  winds  to  which  the  mouth  may  be 
exposed. 

This  island  was  formerly  reckoned  exceedingly  an-  xhls  idand 
healthy,  insomuch  that  it  had  the  name  of  the  burying  mare  ketl- 
ground  of  the  English,  though  it  is  now  so  far  impro- ^^7  >^^* 
ved  in  this  respect  as  to  be  no  worse  than  any  otber^     j  ^ 
place  in  the  East  Indies  under  the  same  parallel  of  la-  "w 
titude.     The  reasons  of  this  unhealthiness  and  the  sub- 
sequent improvements  are  enumerated  by  Mr  Grose. 
I.  The  nature  of  the  climate,  and  the  precautions  re- 
quired by  it,  being  less  understood  than  they  are  at 
present.     2.  Formerly  there  obtained  a  very  pernicious 
practice  of  employing  a  small  fry  of  fish  as  manure  for 
the  cocoa-trees  which  grow  in  plenty  on  the  island  ^ 
though  this  has  been  denied  by  others,  and  perhaps 
with  justice,  as  the  putrid  effluvia  of  animal  bodies  seems 
to  be  very  effectually  absorbed  by  the  earth,  when 
buried  in  it.    All  agree,  howeveri  that  the  habitations 
in  the  woods  or  cocoa-nut  groves  are  unwholesome,  by 
reason  of  the  moisture,  and  want  of  a  free  circulation  of 
air.     3.  Another  cause  has  been  assigned  for  the  su- 
perior healthiness  of  this  island,  viz.  the,  lesseaing  of 
the  waters  by  the  banking  of  a  breach  of  the  sea, 
though  this  does  not  appear  satisfactory  to  our  author. 
There  is  still,  says  he,  a  great  body  of  salt  water  on 
the  inside  of  the  breach,  the  communication  of  which 
with  the  oceaa  b^ing  less  free  than  before  the  breach  was 
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Bombity.  ^u^t,  must  be  proportiohably  more  apt  to  stagnate,  and 
to  produce  noxious  vapours. 

Whatever  may  be  the  cause,  however,  it  is  certain, 
that  the  island  ojf  Bombay  no  longer  deserves  Its  for- 
mer character,  provided  a  due  degree  of  temjierance 
be  observed ;  without  which  health  caunot  be  expected 
in  any  warm  climate. 

The  climate  of  Bombay  seems  to  be  drier  than  ma- 
ny other  parts  under  the  same  parallel.  The  rains  last 
enly  four  months  of  the  year,  but  with  short  intermis- 
sions. The  setting- in  of  the  rains  is  commonly  ushered 
in  by  a  violent  thunder-storm,  called  there  the  Ele- 
phanta  from  its  extraordinary  violence.  The  air,  how- 
ever,  is  then  agreeably  cooled,  and  the  excessive  heat, 
then  nearly  at  its  height,,  much  moderated.  The  rains 
begin  about  the  end  of  May,  and  go  off  in  the  begin- 
ning of  September  ;  afler  which  there  never  falls  any,. 
except  a  short  transient  shower,  and  that  but  very 
rarely. 

A  very  extraordinary  circumstance  is  related  by  Mr 
Ives  concerning  the  island  of  Bombay  during  the  rainy 
f*"'5f*h'  season,  viz,  that,  .ten  days  after  the  rains  set  in,  every 
the  rainif  P^^^  ^^^  puddle  swarms  with  a  species  of  fish  about 
six  inches  long,  and  somewhat  resembling  a  mullel. 
«  Such  a  phenomenon  has  occasioned  various  speculations. 
Some  have  imagined  that  the  exhaling  power  cf  the 
sun'  is  so  strong  in  the  dry  sesison  as  to  be  able  to  raise 
the  spawn  of  these  fishes  into  the  atmosphere,  and  there 
suspend  and  nourish  it  till  the  rains  come  on,  when  it 
drops  down  again  in  the  state  of  living  and  perfectly 
formed  fish.  A  less  extravagant  supposition  is,  that  af* 
ter  the  ponds  become  dry,  the  spawn  uiay  possibly  fall 
into  deep  fissures  below  the  apparent  bottom,  remaining 
there  during  the  dry  season,  and  being  supplied  with 
a  sufficient  quantity  of  moisture  to  prevent  it  from  cor- 
ruption. 
Aeeount  of  'I'he  quantity  of  rain  that  falls  at  Bombay  in  one 
the  qnanti-  season  has  been  accurately  measured  by  Mr  ThomaS| 
ty  of  rain  Mr  Ives^s  predecessor  as  hospital  surgeon.  His  appa- 
that  faUi  patug  Consisted  of  a  lead  cylinder  about  nine  inches  dia- 
meter,  and  as  many  deep,  marked  on  the  inside  with 
Inches  and  tenths.  To  prevent  the  water  from  splash- 
ing over^  be  cut  a  hole  two  inches  from  the  bottom, 
and  placed  the  cylinder  in  a  glazed  earthen  vessel  \  af- 
ter which  a  wax-cloth  was  securely  tied  round  it,  so  as 
to  cover  the  vessd,  and  prevent  any  water  from  getting 
in,  excepting  what  passed  through  the  cylinder.  When 
more  than  two  inches  fell,  the  hole  in  the  side  was 
stopped, with  wax,  and  the  water  poured  from  tbe 
vessel  into  the  cylinder  to  ascertain  its  quantity.  It 
was  kept  in  an  open  place  free  from  houses,  and  mea- 
sured at  six  in  the  morning,  noon,  and  six  in  the  even- 
ing. The  following  table  shows  the  quantity  of  rain 
that  fell  from  the  25th  of  May,  when  it  first  began, 
though  the  sky  looked  cloudy  over  land  from  the  be- 
ginning of  the  month. 
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110 


In  this  journal  our  author  makes  no  mention  of  the 
elepbanta  above  mentioned  from  Mr  Grose  as  the  fore- 
runner of  the  rainy  season^  though  he  meiitioQS  a  storm^ 
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.  Bombax*  under  that  name  on  the  ptfa  of  October.   It  was  an  ex- 
^       V      "'  cessive  bard  gale^  with  violent  thunder,  lightning,  and 
rain  ^  of  which  last  there  fell  two  inches  in  no  more 
than  four'  hoars.     Neither  is  the  qnstntity  of  thunder 
and  lightning  at  all  comparable  to  what  people  unac- 
quainted with  hot  climates  might  be  apt  to  expect, 
'rhe  only  thunder-storms  mentioned  in  the  journal  were 
on  Majjist,  June  3d|  5th,  12th,   I4thy  September 
7th9  October  pth,  an  elephanta  ;  and  some  thunder  on 
5         the  15th  of  the  same  month. 
Vegeuble       Tlie  vegetable  productions  of  Bombay  are  very  in- 
PJ^«^n» significant.     Mr  Ives  says,  that  its  **  soil  is  so  barren 
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as  not  to  produce  any  one  thing  worth  mentioning  i^ 
but  afterwards  informs  as,  that  its  **  natural  produce 
is  the  cocoa-nut  tree,  from  which  they  extract  a  li- 
quor called  iod<fy»  This  is  soft  and  mild  when  drunk 
immediately  :  but  if  it  stands  long,  it  gathers  strength, 
and  becomes  very  intoxicating  j  whence  probably  arose 
the  term  foddy^headed.  For  each  tree  a  tax  of  20s.  a- 
year  is  paid  to  the  company,  which  is  appropriated  to- 
wards maintaining  the  garrison  and  ships  of  war.** 

Mr  Grose  gives  an  account  somewhat  different.—- 
'^  The  oartSf  or  cocoa-nut  groves,  make  the  most  con- 
siderable part  of  the  landed  property,  being  planted 
wherever  the  situation  and  soil  is  favourable  to  them. 
When  a  number  of  these  groves  lie  contiguous  to  each 
other,  tliey  form  what  is  called  the  woods;  through 
which  there  is  a  doe  space  left  for  roads  and  path- ways, 
where  one  is  pleasantly  defended  from  the  sun  at  all 
hours  in  the  day.  They  are  also  thick  set  with  houses 
belonging  to  the  respective  proprietors,  as  well  as  with 
the  huts  of  the  poorer  sort  of  people  ;  but  are  very  un- 
wholesome, for  the  reasons  already  given.  As  to  the 
cocoa-nut  tree  itself,  not  all  the  minute  descriptions  I 
have  met  with  in  many  authors  seem  to  me  to  come  up 
to  the  reality  of  its  wonderful  properties  and  use.  The 
cultivation  of  it  is  extremely  easy,  by  means  of  chaa- 
nels  conveying  water  to  the  roots,  and  by  the  manure 
already  mentioned  laid  round  them.  An  owner  of  200 
cocoa-nut  trees  is  supposed  to  have  a  competency  to 
live  on. 

'*  As  to  the  rice  fields,  thev  difler  in  value,  accor- 
ding to  the  fineness  and  quantity  of  rice  they  produce. 
The  growth  of  this  grain  has  a  particularity  not  un- 
worthy of  notice,  viz.  that  as  it  loves  a  watery  soil, 
so  to  whatever  height  the  water  rises  wherever  it  » 
planted,  the  growth  of  the  rice  keeps  measure  with  it^ 
even  to  that  of  12  and  14  feet  ^  the  summit  always  ap- 
pearing above  the  surface  of  the  water.  It  is  also  re- 
marked, that  the  eating  of  new  rice  affects .  the  eves. 
The  fact  is  certain,  though  the  physical  reason  of  it  is 
mknown. 

^  Here  and  there  are  interspersed  some  few  brab 
irees^  or  rather  wild  palm  trees  (the  word  brab  being 
derived  from  brabo^  which  in  the  Portuguese  signifies 
vnld)*  They  bear  an  insipid  kind  of  fruit,  about  the 
bigness  of  a  common  pear  \  but  the  chief  profit  from 
them  is  the  toddy,  or  liquor  drawn  from  them  by  in- 
cisions at  the  top,  of  which  the  arrack  is  reckoned  bet- 
ter than  that  produced  by  the  cocoa-nut  trees.  They 
are  generally  near  the  sea-side,  as  they  delight  most  in 
a  sandy  soil.  It  is  on  this  tree  that  the  todSy  bfrds^  so 
called  from  their  attachment  to  it,  make  their  exqui- 
sitely curious  nests,  wrought  out  of  the  thinnest  reeds 
.and  filaments  of  branches,  with  an  inimitable  mechsi- 
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nism.  The  birds  themselves  are  about  the  size  of  a 
partridge,  but  are  of  no  value  either  for  plumage,  sobgi 
or  the  table. 

**  This  island  is  a  strong  instance  of  the  benefits  of  a 
good  government,  and  a  numerous  population  j  for  not 
a  spot  of  it  remains  uncultivated  ;  so  that  though  it  is 
far  from  producing  sufficient  for  the  consumption  of  its 
inhabitants,  and  notwithstanding  its  many  disadvantages 
of  situation  and  soil,  it  yields  incomparably  more  than 
the  adjacent  island  of  Salsette.^'  ^ 

Among  the  curiosities  of  Bombay  Mr  Ives  mentions  GuioaHwi 
a  large  terapin  or  land  tortoise  kept  at  the  govemor^s  la  thb 
house,  the  age  of  which  was  upwards  of  20O  years.  Uiad. 
Frogs,  which  abound  everywhere  through  the  East  In- 
dies, are  very  large  at  Bombay.     Our  author  saw  one 
that  measured  22  inches  from  the  extremities  of  the 
fore  and  bind  feet  when  extended;  and  he  supposes 
that  its  weight  would  not  have  been  less  than  four  or 
five  pounds.     On  the  sea-shore  round  the  island  are 
a  great  variety  of  beautiful  shells,  particularly  the  sort 
called  ventle-trapi  or  wendle-iraps^  held  in  great  esteem 
among  the  ladies  some  time  ago.     Several  pounds  ster- 
ling are  said  to  have  been  given  by  a  virtuoso  for  one 
of  these  shells  when  Commodore  Leslie^s  collection  of 
shells  was  sold  by  auction. 

Mr  Ives  enumerates  the  following  kinds  of  snakes  DigJeat 
found  on  this  island  and  other  parts  of  the  British  em-  kiadi  of 
pire  in  the  East  Indies.  l.  The  cobra  de  capeUa^  grow-Krpenti 
ing  from  four  to  eight  or  nine  feet  long.  They  kill  by  *•"*  ^•'•' 
their  bite  in  zj  minutes'.  2.  The  cobra  mani/a  is  a 
small  blnish  snake,  of  the  size  of  a  man's  little  finger, 
and  about  a  foot  long,  frequently  seen  about  old  walls. 
A  species  of  these  found  at  Bombay  kill  much  sooner 
than  even  the  former.  3.  The  palmira^  a  very  thin 
beautifiil  snake,  of  different  colours :  its  head  is  like 
that  of  the  common  viper,  but  much  thicker  than  the 
body.  Our  author  saw  one  that  was  four  feet  lonff, 
and  the  body  not  much  thicker  than  a  swan's  qnifi. 
4.  The  green  snake  is  of  a  very  bright  green  colour, 
with  a  sharp  head  :  towards  the  tail  it  is  smaller  than 
in  the  iniddle.  The  largest  part  of  it  is  no  bigger  than 
a  tobacco-pipe.  5.  The  sand  snake  is  small  and  short, 
but  not  less  deadly  than  the  others.  6.  The  cobra  de 
aurelia  resembles  an  earth-worm,  is  about  six  inches 
long,  and  no  bigger  than  a  small  crow-quill.  It  kills 
by  getting  into  the  ear,  causing  madness,  &c.~  7.  The 
manila  bomba  is  a  very  beautiful  snake,  of  almoiit  the 
same  size  throughont  the  whole  length,  except  at  the 
two  ends,  where  it  comes  to  a  point.  It  is  white  on 
the  belly,  but  finely  variegated  on  the  back.  It  lives 
in  the  sand,  and  is  said  to  sting  with  its  tail,  which  oc- 
casions contractions  in  the  joints. 

Bombay  is  the  most  considerable  English  settlement 
on  the  Malabar  coast ;  and  by  reason  of  its  situation, 
may  be  styled  the  grand  storehouse  of  all  the  Arabian 
and  Persian  commerce.  It  is  also  the  most  convenient 
place  in  all  the  East  Indies  for  careening  or  heaving 
down  large  ships ;  and  for  small  ones  they  have  a  very 
good  dock.  They  have  also  a  very  good  rope-yard  ; 
and  indeed,  says  Mr  Ives,  ^*  this  is  the  only  place,  in 
this  distant  part  of  the  world,  for  shsttered  6hips  to  re- 
fit at,  having  always  a  good  quantity  of  naval  stores, 
and  its  very  name  conveying  an  idea  of  a  safe  retreat 
in  foul  weather.''  | 

On  this  island  are  many  little  forts  and 'batteries,  0jftRit 
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wluch  cany  sonw  guw  ^  bot  the  prineipftl  fbrt,  wbkk 
defends  the  plaoe»  lias  abeve  an  fanndsed*  Mr  Grose 
finds  fault  with  the  situation  of  this  last  fort,  whieh,  he 
saysy  not  only  does  not  command  the  harboor  suffi- 
cientlyy  but  is  itself  overlooked  by  an  eminence  called 
Dnogbaree  point.  The  castle  itself  is  a  regular  qua* 
drangloy  weU  bnilt  of  strong  hard  stone.  In  one  of  the 
bastions  facing  Dunghaice  point  is  a  large  tank  or  ci* 
stem  which  contains  a  great  quantity  of  water  constant* 
ly  replenished  by  the  Stationary  rains.  There  is  also  a 
well  within  the  fert,  bat  the  water  is  not  very  good, 
and  liable  to  be  dried  up  by  the  heats.  The  water  of 
Bombay  in  general  indeed  is  not  good,  which  has  been 
given  as  a  reason  why  the  Gentoo  merchants  were  not 
fimd  of  settling  upon  it }  for  as  they  drink  no  wine  nor 
spirituous  liquors,  they  are  very  nice  judges  of  the  taste 
and  qualities  of  waters.  # 

When  the  town  of  Bombay  began  to  increase  con- 
siderably, it  was  judged  proper  to  add  the  security  of 
a  wall  round  it  to  the  strength  of  the  fort  it  had  be- 
fore* Even  then,  however,,  it  was  neglected  to  take 
in  the  dangerous  post  of  Dungharee,  which  now  evi- 
dently  commands  both  the  town  and  fort.  There  has 
since  that  time  been  added,  at  a  great  expence,  a  ditch 
that  encompasses  the  wall,  and  can  be  flooded  at  plea« 
sure,  by  letting  in  the  sea,  which  terminates  the  ditch 
on  two  sides,  so  that  the  town  is  now  entirely  surround* 
ed  with  water,  and  is  one  of  the  strongest  places  in 
India. 

Next  to  Bombay,  the .  most  considerable  fort  on  the 
island  is  that  of  M<Mm.  It  is  situated  at  the  opposite 
extremity  of  the  island,  and  commands  the  pass  of  Ban- 
durah,  a  fort  directly  opposite  to  it  on  the  coast  of 
Salsette.  From  this  island  Bombay  is  separated  by  an 
arm  of  the  sea,  capable  of  receiving  only  small  craft. 
The  other  forts  are  capable  of  making  but  a  slight 
defence. 

About  two  miles  out  of  town,  towards  the  middle 
of  the  island,  the  sea  had  gained  so  far  as  almost  to  di« 
vide  it  in  two,  and  rendered  the  roads  impassable.  A 
great  qoantity  of  this  water,  however,  was  drained  off 
at  a  very  considerable  expence,  and  a  causeway  raised 
which  kept  it  from  overflowing  again.  This  causeway 
is  above  a  quarter  of  a  mile  in  length,  and  considerably 
broad  ;  "  but  (says  Mr  Grose),  there  is  one  gross  fault 
remarked  in  it  \  that,  being  bending  near  the  middle, 
tbe  architect  has  opposed  to  the  sea  a  re-entering  angle 
instead  of  a  salient  one.**  Within  the  beach,  however, 
there  is  still  a  considerable  body  of  water,  that  has  a 
free  communication  with  tbe  sea,  as  appears  by  its  eb* 
bing  and  flowing  \  so  that  it  is  probable  the  causeway 
itself,  erected  at  the  expence  of  at  least  100,000]. 
may  in  no  long  time  be  totally  undermined  and  thrown 
down. 

When  the  island  of  Bombay  was  ceded  to  the 
English  by  the  Portuguese,  it  was  divided  and  still 
continues  to  be  so,  into  three  Roman  Catholic  parishes, 
Bombay,  Mahim,  and  Salvacam.  The  chqrcbes  of 
these  are  governed  by  priests  of  that  religion,  and  of 
any  nation  excepting  Portugal,  who  were  expressly 
objected  to  at  the  time  of  cession.  The  bulk  of  the 
land -proprietors  at  that  time  were  Mestizos  and  Cana* 
rins.  The  former  are  a  mixed  breed  of  the  natives 
and  Portuguese;  the  latter  purely  aborigines  of  tbe 
country  converted  to  the  Popish  religion.     The  other 
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laad*ewtters  were  Moors,  Gentoos,  and  Panees  \  hnt  Bombay 
these  last  are  of  more  modem  date,  having  purchased  ^»»  v  '■* 
estates  on  the  island.  The  company  has  also  a  very 
considerable  landed  estate  either  by  purchases,  confis- 
cations for  crimes,  or  seizures  for  debt.  Tlie  land  is 
laid  out  in  cocoa-nut  groves,  rice  fields,  and  onion 
grounds,  which  last  are  reckoned  of  an  excellent  qua- 
fity. 

Thera  b  only  one  Enp^lish  church  at  Bombay,  a 
very  neat  commodious  building,  seated  in  a  spacioas 
area  called  the  Green  j  which  continues  from  the 
church  to  the  fort,  and  is  pleasantly  laid  out  in  walks 
planted  with  trees,  round  which  the  houses  of  the  Eng- 
lish inhabitants  are  mostly  situated.  These  are  gene- 
rally only  ground-floored,  with  a  court-yard  before 
and  behind,  in  which  are  the  offices  and  out-houses. 
They  are  snbstantially  built  of  stone  and  lime,  and 
smooth  plastered  on  the  outside.  They  are  often  kept 
white-washed,  which,  however  neat,  is  in  some  re- 
spects very  disagreeable,  by  reason  of  the  excessive 
glare  it  occasions  in  reflecting  the  light  of  the  snn.  Few 
of  them  have  glass  windows  to  any  apartment  \  the 
sashes  being  generally  paned  with  a  kind  of  transparent 
oystep-shells,  square  cut ;  which  have  the  singular  pro- 
perty of  transmitting  sufficient  light,  at  the  same  time 
that  they  exclude  the  violent  glare  of  the  sun,  and 
have  beside  a  cool  look.  The  flooring  is  generally 
composed  of  a  kind  of  loam  or  stucco  called  chunam^ 
being  a  lime  made  of  burnt  shells,  which  if  well  tem- 
pered in  a  peculiar  manner  known  to  the  natives,  is 
extremely  hard  and  lasting,  and  takes  such  a  smooth  po- 
lish, that  one  may  see  his  own  face  in  it.  But  where 
terraces  are  made  of  this  substance,  unless  it  be  duly 
prepared,  and  which  is  very  expensive,  it  is  apt  to  crack 
by  the  sun^s  heat  Some  attempts  have  been  made  to 
paint  the  stucco  walls  in  apartments  \  but  these  have 
proved  abortive  through  the  ignoranoe  of  the  artists, 
who  have  not  chosen  colours  capable  of  resisting  the  al- 
kaline power  of  the  lime  ^.  Our  author  remarks,  that  •  See  0^ 
in  the  gardens  of  Surat  he  saw  this  kind  of  stucco  made  lour  Mak- 
use  of  intead  of  gravel  for  the  walks.  They  were  a*"'* 
little  raised  above  the  garden  beds,  so  that  they  must 
be  instantly  dry  after  the  most  violent  rain ;  though 
their  whiteness  and  polish  must  not  only  produce  a  dis- 
agreeable reflection  in  sunshine,  but  be  extremely  slip- 
pery to  walk  on.  The  houses  of  the  black  merchants 
are  for  the  most  part  extremely  ill  built  and  inconve- 
nient} the  window  lights  small,  and  the  apartments 
ill  distributed.  Some,  however,  make  a  better  ap- 
pearance if  only  one  story  high  ^  but  even  tbe  best  of 
them  have  a  certain  meanness  in  the  manner,  and  clum- 
siness in  their  e;cecution,  which  renders  the  architecture 
contemptible  in  comparison  of  the  European.  There 
is  one  convenience,  however,  in  all  the  houses  of  Bom- 
bay, viz.  small  ranges  of  pillars  that  support  a  pent- 
house or  shed,  forming  what  are  called  in  the  Poriu^ 
guese  language  verandas^  either  all  round  the  house, 
or  on  particular  sides  of  it,  which  afibrd  a  pleasing  shel- 
ter from  the  sun,  and  keep  the  inner  apartmenU  cool 
and  refreshed  by  the  draught  of  air  under  them.  The 
pagodas,  or  temples  of  the  Gentoos,  are  low  mean 
buildings,  having  usually  no  light  but  what  is  admit- 
ted by  the  door }  facing  which  is  the  principal  idol. 
They  imagine  that  a  daric  gloomy  place  inspires  a  kind 
of  religious  horror  and  feverence  >  and  are  very  fond 
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Bombfty.  of  baviog  theM  pagodas  among  treesi  and  near  tltfe^  aida 
of  a  tank  or  pond,  for  the  sake  of  their  frequent'  abla«» 
tions.  These  taoks  are  often  very  expensive}  being  ge-^ 
nerally  sqaare  and  sarrounded  with  scone  stepa  that  aro' 
very  convenient  for  the  bathers. 

The  natives  of  Bombay,  tbongh  oomposed  of  almost' 
every  Asiatte  nation,  are  shorter  of  stature  and  stronger 
aen,  9k,q.    ^^^^  ^^^  inhabitants  of  the  Coromandel  coast.     Here 

a  palanquin,  which  requires  six  men  to  oarry  it  at  Ma- 
dras, or  Fort  St  David,  is  carried  by  four.  Here  Me 
some  Parsees,  who  like  their  forefathers  the  anoienfr 
Persiaos,  are  followers  of  Zoroaster,  who  is  said'  to 
have  reduced  into  order  the  religion  of  the  Persian  ma- 
gi ;  the  fundamental  masttm  of  which  was  the  worship- 
ping of  one  God  under  the  symbol  of  Hght.  They 
adore  the  sun,  particularly  when  rising,  with  the  most 
profound  reverence  and  veneration  ^  and  likewise  pay 
a  kind  of  adoratiod  to  common  fire.  Mr  Ives  had  once 
the  opportunity  of  observing  the  manner  in  which  they 
perform  this  devotion.  A  large  brass  pan  was  placed 
in  the  middle  of  the  house  with  fire  in  it :  before  this 
fire,  or  rather  on  eaeh  side  of  it,  two  men  were  kneeU 
ling  at  their  devotions,  pronouncing  their  prayers  with 
great  rapidity.  He  was  afterwards  informed,  that  one 
of  them  was  a  priest,  at  that  time  on  a  visit  to  another 
priest  in  a  fit  of  sickness*  He  was  likewise  informed, 
that  the  Parsees  have  such  a  veneration  for  the  fire, 
that  they  never  put  it  out,  4>r  even  breathe  upon  it  j 
and  he  observed,  that  while  the  two  priests  were  at 
their  prayers  over  the  "pan  of  coals,  they  had  a  little 
white  bib  over  their  mouths,  as  he  supposed  to  prevent 
their  breath  from  approaching  their  favourite  element. 
The  prayers,  however,  from  the  similarity  of  the  sounds, 
appeared  to  him  only  to  be  a  repetition  of  the  Same  set 
of  words.  The  visiting  priest  used  many  gestures  with 
his  hands  over  the  fire,  and  aOierwards  streaked  down 
the  face  of  the  sick  priest,  which  our  author  looked  up- 
en  to  be  the  final  benediction,  as  the  ceremony  ended 
immediately.* 

As  the  Gentoos  bom  their  dead,  one  would  ima- 
gine that  the  Paftees,  who  have  such  a  veneration  for 
fire,  would  be  desirous  of  having  their  bodies  consumed 
by  that  element  j  but  instead  of  this,  they  expose  their 
dead  bodies  to  be  devoured  by  birds  of  prey  ^  because,' 
say  they,  a  Hving  man  is  oomposed  of  all  the  elements  ^ 
so  that  it  is  but  reasonable,  after  he  is  dead,  that  every 
particular  element  should  receive  its  own  again.  On 
the  top  of  Malabar  hill,  about  two  miles  from  the 
town  of  Bombay,  there  are  two  round  buildings  for  re- 
ceiving the  dead  bodies  of  the  Parsees,  which  remain 
there  till  the  bones  are  clean  picked  by  the  birds.  This 
is  certainly  an  abominable  custom,  and  aifords  very 
shocking  spectacles ;  however,  a  guard  is  always  pla- 
ced at  a  little  distance  to  prevent  people  from  prying 
too  narrowly  into  these  matters,  or,  as  Mr  Ives  says, 
to  ensure  the  vultures  of  their  repast  without  any  di- 
sturbance. Mr  Grose  tells  us,  that  on  his  going  to 
look  into  one  of  these  repositories,  a  Parsee  advised 
him  in  a  friendly  manner  lo  let- it  alone,  as  no  person, 
.who  was  not  a  party  concerned,  would  long  survive 
saeh  curiosity.  He  tells  us«lso,  that  the  person  ap- 
pointed to  look  after  the  dead,  carefully  observes  which 
eye  is  first  picked  out  by  tile  birds,  and  ft*om  thence 
judges  of  the  situatloB  of  tha  sovl  of  the  deceased  ;  a 
slate  of  happiness  being  kidicafed  by  Iho  rtglit  eye  be^ 
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iiig  first  picked  e«t*  Blvl^es  oteoFfoi^  H^ hf  vea- 
mtt  o#  the  heat  of  the  sua,  nneh  iasa  aeaitaQ»  vapour  ia 
emitted  by  these  bodiea  than  anght  bo  e»peeted'>  tba 
Atoh  being  soon  shriiFetted  op,  and  the  bones  tamiiig 
quite!  black. 

At  the  extreme  point  of  Mhlabar^bill  there  ia  a. 
rook,  on  the  descant  ta  the  sea,  flat*  on  the  top^  in 
which  there  ia  a  natora)  enetioe,  which  oonmnnioatea 
with  a  hollow  terminating  at  an  exterior  opening  to  the 
sea.  Thia  place  is  oscbd  by  the  Gentoos  aa  a  pvifiev 
from  their  sins^  This  pnrificatsen  is  effeeted  1^  their 
going  in  at  tbe  openings  and  coming  tbiengb  the  ere- 
vioe^  though  it  seems  too  small*  fiir  people  of  an  j  eorpo^ 
lencetopass. 

In  Bombay,  and  indeed  in-  Aany  ot%ar  plaeea  of  theOsea  ssed 
East  Indies,  oxen  are  generally  used  iiwiead  of  honea^henlasicii 
ntt  only  for  drawing  carriages  but  for  riding  y  andj 
however  ridioulona  socb  a.  practice  may  seem  to  ua,  it 
apnears  that  they  are  not  in  this  respect'  ioferior  to 
ordinary  horses,  being  capable  of  going  at  the  rateiif 
seven  or  eight  miles  an  hour.  They  are  eommonly  of 
a  white  colour,  with  large  perpendicular  boms,  and 
black  noses.  Tbe  only  inconvenience  that  attends  them^ 
is,  that,  by  being  naturaHy  subject  to  a  lax  habit  el 
body,  they  sometimes  iflcommodi^  the  rider  with  filth 
thrown  upon  him  by  the  contiboal  motioa  of  their  tailsi 
In  other  respects  they  are  far  preferable  to  Indian  horses^ 
and  will  trot  and  gallop  as  naturally  aa  the  horaea  of 
this  country.  Admiral  Watson,  while  at  Bombay,  waa 
allowed  a  chaise  drawn  by  two  of  these  oxen  by  the  East 
India  company.  At  the  end  of  every  stage  the  driver 
puts  tbe  near  bullock  in  the  place  of  the  other ;  he  then 
puts  his  hand  iiito  their  mouths,  to  take  out  the  froth  i 
without  this  they  would  be  in  danger  of  anfibcatif»k 
See  Bombay,  StrprLEMXKT. 

For  the  History,  Government,  See.  of  Bombay,  see 
the  articles  Indostan  and  East  India  CoMPJjrr. 

BOMB  KETefl,  a  small  vessel  built  Mid  strengthened 
With  large  beams  for  the  nse  of  mortars  at  sea. 

BOMBUS,  in  Music^  an  artificial  motion  with  the 
hands,  imitating  in  cadfenbe  and  harmony  tbe  bozxing 
of  bee84  The  word  is  originally  Greek,  and  signifies 
the  buzz  or  noise  of  bees^  gnats,  and  the  like*  In  this 
sense,  bombus  made  one  of  the  species  of  applause  used 
by  the  ancient  auditories. 

BoMBUS,  in  Medicine,  denotes  a  murmuring  noise,  as 
of  wind  breaking  out  of  a  narrow  into  a  larger  cavity, 
fireqoently  beard  in  the  thick  intestines.  The  borobus 
heard  in  the  ears  in  acute  diseases,  is  laid  down  by  Hip- 
pocrates as  a  sign  of  death. 

BOMBYLIUS.    See  Entomology  Indes. 

BOMENE,  a  sea-port  town  of  tlie  United  Previa* 
ces,  in  Zealand,  seated  on  the  northern  shore  of  the 
island  of  Schonen,  opposite  to  the  *island  of  Goree,  in 
E.  Long.  4.  o.  N.  Lat.  51.  50. 

BQMMEL,  a  town  of  Dutch  Gnelderiand,  situated 
on  the  northern  shore  of  the  river  Waal,  in  E.  Long. 
3.  50.  N.  Lat.  52.  o. 

BOMONICr,  in  Grecian  antiquity,  young  men  of 
Lacedaemon,  who  contended  at  the  sacrifices  of  Diana 
which  of  them  was  able  to  endure  roost  lashes  j  being 
scourged  before  tbe  altar  of  this  goddess. 

BONA,  by  the  Moors  called  Batedema^  a  sea-port 
I  own  of  the  kingdom  of  Algiers  in  Africa,  situated  ia 
£.  liorfg.  7.  57.  N.  Lat.  3^  5.     It  was  formerly  rich^ 
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brrdeir'^the  kitijErilon  brt)onfl(a^itni,  ttiH.  'is  ttrppbsed'by 
fitinre  'to  'be  the  nncieht  ^Ht|>poy  biMe  tlie  seat  t>f  ihe 
gi%ftt'St  Anstin,  and  m  sea- port  bufilt  by  the  Romans. 
The  iiirhiibitants,  hotf<eyer,  deny  it  to  be  the  ancient 
llippo,  ^bicfi  'had  been  "SO  often  taken,  retaken,  and 
flestroyc^d  by  tbe  wars ;  and  pretend  it  to  be  since 
icebaiH  at  the  distance  of  two  or  three  mHes  from  the 
ancient  Hippo,  ont  of  its  ruins,  and  called  Baked-el' 
Vgnedy  from  a  sort  of  trees  of  that  name  that  grow  in 
the  neighbourhood.  It  is  now  a  very  mean  place, 
poorly  built,  and  thinly  inhabiti^d,  with  scarce  any  traces 
\of  its  former  grandeur,  except  the  ruins  of  a  oathedral, 
or,  as  others  guess,  of  a  monastery,,  built  by  St  Austin, 
About  three  miles  distant  from  the  city.  Near  these 
ruins  is  a  famed  spring  called  by  his  name,  much  re- 
torted to  by  the  French  and  Italian  sailors,  who  come 
to  drink  of  its  waters,  and  pay  their  devotions  to  a 
maimed  statue  said  also  to  belong  to  the  saint,  but  so 
mutilated  that  no  traces  either  of  face  or  dress  are  re- 
maining \  and  as  each  of  them  strives  to  break  off  some 
splinter,  or  to  scrape  off  some  part  of  it  on  account  of 
its  supposed  sanctity,  it  will  probably  be  soon  reduced 
to  a  state  of  uon -existence.  Bona  was  taken  by  the  pi- 
rate Barbarossa,  and  joined  to  his  new  kingdom  of  Al- 
giers ;  but  as  quickly  lost,  and  recovered  by  its  Did  ma- 
sters the  Toniseens,  who  soon  i^fter  lost  it  again.  It  is 
commalided  by  a  little  fort,  in  wtiith  is  a  garrison  of 
about  300  Turks,  under  the  eommand  of  an  aga,  who  is 
also  governor  of  the  town.  The  road  for  the  ships  is 
good  for  nothing  before  the  town,  but  a  little  farther 
west  is  very  deep  and  ^fe.  'Dr  Shaw  tells  us,  that  the 
continual  discbai^ng  of  ballast  into  the  road,  and  the 
neglect  df  deansing  the  port,  is  the  cause  of  both  be- 
coming so  unsafe  and  inconmiodious.  In  t8i6,  a  num- 
ber ^rNeapolItans,  Genoese,  &c.  assembled  here  for 
the  purpose  of  prosecQting  the  coral  fishery,  wete  at- 
tacked and  massacred  by  a  body  of  Turkish  troops. 

Bona  i^tffl,  the  goo^l  goddess,  in  Pagan  mythology, 
one  of  the  names  df  C^bele.  ^Others  say,  she  was  a 
Bomftn  lady,  the  wife  t»f  one  Taunus,  and  was  famous 
for  her  chastity,  and  that  after  her  death  she  was  dei- 
ified.  Her  sacrifices  were  performed  only  by  matrons  \ 
'and  in  so  secret  a  manner,  that  it  was  no  less  than 
death  for  any  lAan  to  be  present  at  the  assembly  (see 
^Ctbklc).  Cioero  reproaches  Clodios  with  having  en- 
tered into  this  temple  disguised  as  a  singing  woman,  and 
having  \i9  his  presence  polluted  the  mysteries  of- the 
good  goddess.  What  kind  of  mysteries  these  were,  we 
mny  learn  from  Juvenal,  Sat  vi.  3x3.  The  poet  there 
mentions  the  adventure  of  Clodius. 

At^ue  uHnam  ritus  veUret^  et  pubUea  aplittn 
HwtnUicia  maUs  ^igerentur  sacra:  sgdoumcM 
liiavtrifnt  Mauri^  atfue  Indt^.  qum  psaltria  pfnan 
Mpjorem^  qumn  ntu  duo  Ggtarii  Aniicatomeif 
JUic  t^stisuH  nbi  amteius^  undejiigit  mus^ 
IttimkrH. 

1  wi6h  at  least  our  saered  rites  were' free 
'  From  those  pollutiotis  of  obscenity  : 
.     But  *tis  well  known  what  singer,  how  disguis^j, 
A  lewd  aodaciotts  action  enterprisM  : 
Into  the  fane,  with  women  mit^d,  he  went, 
ArmM  with  a  boge  ttro-handed  instrument;        ' 
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'A  gfiateful  present  to  these  holy  choirs, 
^httpe  the  moose,  conscious  of  his  sex,  retires. 

Dryden. 

Bona  Fides^  in  Law,  When  a  person  performs  any 
action  which  he  believes  at  the  time  to  be  just  and  law- 
ful, be  is  said  to  have  aeted  banajide. 

Bona  MobiUa^  the  same  with  moveable  effects  or 
goods. 

Bona  Notahiiia^  are  such  goods  as  a  person  dying 
has  in  another  diocese  than  that  wherein  he  dies,  a- 
mounting  to  the  value  of  5I*  at  least ;  in  which  case 
the  will  of  the  deceased  must  be  proved,  or  admini- 
stration granted,  119  the  court  of  the  archbishop  of  the 
province,  unless,  by  composition  or  custom,  any  dio- 
ceses are  authorised  to  do  it,  when  rated  at  a  greater 
sum. 

Bona  Patria^  an  assize  of  coontrymen  or  good 
neighbours,  where  1 2  or  more  are  chosen  out  of  the 
country  to  pass  upon  an  assize,  being  sworn  judicially 
in  the  presence  of  the  party. 

Bona  Ptritura^  perishable  goods.  By  stat  13  Ed.  L 
cap.  4.  the  cargo  of  a  ship  that  has  been  cast  away  shall 
be  kept  for  a  year  and  a  day,  and  restored  to  the  right- 
ful owner ;  and  if  the  goods  are  such  as  will  not  endure 
so  long,  they  are  bona  periturOf  which  the  sheriff  is  al- 
lowed to  Sell,  and  to  account  in  money  for  the  value. 

Bona  Vacantia^  goods,  such  as  royal-fish,  shipwrecks, 
treasure-trove,  waifs,  and  estrays,  in  which  00  one  can 
claim  «  property.  These  goods  by  the  law  of  nature, 
and  by  the  imperial  law,  belonged  to  the  first  occupant 
er  finaet ;  but  in  the  modem  constitutions  of  European 
governments,  they  are  annexed  to  the  supreme  power 
by  the  positive  laws  of  the  state. 

BONAIRE,  an  island  of  South  America,  near  the 
north  coast  of  Terra  Firma.  It  lies  about  30  miles  east 
of  Curafoa,  and  aibottnds  in  kabritoes  and  salt.  W. 
Long.  66.  18.  N.  LAt.  12.  30. 

BONAIS,  very  high  moontains  in  Italy,  in  the 
duchy  ef  Savoy,  not  far  from  Lassoreburg :  in  some 
seasons  they  cannot  be  ascended  without  great  dan- 
ger. 

BONARELLI,  Count  Ouid^  Ubaldo,  an  Italian 
poet,  was  the  son  of  Count  Pietro  Bonarelli,  minister 
of  the  duke  of  Urbino.  He  was  intrusted  with  several 
important  negociations,  and  was  esteemed  an  able  poli- 
tician and  learned  philosopher.  He  was  the  author  of 
a  fine  Italian  pastoral  entitled  Fittidi  Sciro,  He  died 
at  Fano,  in  1608,  a^red  45. 

BONAVENTURA,  The  Bat  of,  in  America  on 
the  coast  next  the  South  sea,  in  the  Popayan.  It  has  a 
port  and  harbour  for  ships ;  but  the  air  is  very  unwhole- 
some.    W.  Long.  78.  N.  Lat.  3.  20. 

BONA  VENTURE,  a  celebrated  cardinal,  called, 

from  his  works,  the  seraphic  doctor.     He  was  bom  at 

Bagnarea,  a  small  town  of  Tuscany,  in  1221 5  and  his 

original  name  was  Jokn  Fidonmt,     He  took  the  habit 

of  a  monk  of  tbe  order  of  St  Francis  in  1243,  became 

doctor  of  Paris  in  1255,  and  the  next  year  general  of 

his  order.     After  the  death  of  Clement  IV.  the  car^ 

dinals  disagreeing  about  the  election  of  a  new  pope, 

-wgaged  themselves  by  a  solemn  promise  to  elect  him 

"who  should  be  named  by  Bonaventnre«  even  tboogfa  it 

should  be  himself}  but  be  chose  Theobald  archdeacon 

jFa  .  of 
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BoifRirf  B-  of  Liege,  who  was  then  In  the  Holy  Land,  and  took 
the  name  of  Gregory  X.  This  pope,  in  return,  in  1 272, 
made  him  cardinal  and  bishop  of  Alba,  and  ordered  him 
to  assist  at  the  second  general  council  of  Lyons,  where 
be  died  in  1 274.  His  works  were  printed  at  Borne  in 
8  vols  folio. 

BONAVISTA,  an  island  In  the  Atlantic  ocean,  the 
most  easterly  and  first  discovered  of  the  Cape  de  Verd 
islands.  It  is  20  miles  long,  and  13  broad ;  has  plenty 
of  goats  and  cotton,  and  some  indigo.  The  inhabitants 
are  remarkable  for  slothfulness  \  they  have  a  town,  and 
two  roads  where  ships  come  to  an  anchor.  W.  Long. 
23.  6.  N.  Lat.  16.  5. 

BOND,  John,  a  commentator  on  Horace  and 
Persius,  was  born  in  Somersetshire  in  the  year  1550, 
and  educated  at  Winchester  school.  In  15^9  he  was 
entered  a  student  of  the  university  of  Oxford,  probably 
in  the  New  college,  of  which  he  became  either  one  of 
the  clerks  or  one  of  the  chaplains.  He  took  bis  ba- 
chelor of  arts  degree  in  1573,  and  that  of  master  in 
1579;  soon  af^r  which  he  was  appointed  by  his  col* 
lege,  master  of  the  free  school  at  Taunton  in  Somerset- 
shire. In  this  employment  he  continued  many  years 
with  great  reputation :  hut  being  at  lensth  weary  of 
his  laborious  employment,  he  commenced  physician,  and 
we  are  told  became  eminent  in  that  capacity.  He  died 
in  the  vear  161 2,  possessed  of  several  landi  and  tene^ 
raents  in  his  neighbourhood ;  but  whether  acquired  by 
the  practice  of  physic,  does  not  appear*  He  wrote, 
J.  Commentarn  in poemata  Q.  Horatii^  8vo«  a.  Oom- 
meniariiin  sex  satyras  Persit\  Lond.  161 4,  8vp« 

Bond,  in  Law^  is  a  deed  whereby  the  obligor  obliges 
himself,  his  heirs,  executors,  and  administrators,  to  pay 
a  certain  sum  of  money  to  another  at  a  day  appointed. 
If  this  be  all,  the  bond  is  called  a  simple  one,  simplex 
Migatio,  But  there  ia  generally  a  condition  added, 
that  if  the  oblisor  does  some  particular  act,  the  obliga- 
tion shall  be  void,  or  else  shall  remain  in  full  force':  as 
payment  of  rent  \  performance  of  covenants  in  a  deed  \ 
or  repayment  of  a  principal  sum  of  money  borrowed  of 
the  obligee,  with  interest^  which  principal  sum  is  usually 
one  half  the  penal  sum  specified  in  the  bond.  In  case 
this  condition  is  not  performed,  the  bend  becomes  for- 
feited, or  absolute  at  law,  and  charges  the  obligor  while 
living ;  and  after  his  death  the  obligation  descends  upon 
his  heir,  who  (on  defect  of  personal  assets)  is  bound  to 
discharge  it,  provided  he  has  real  assets  by  descent  as 
a  recompense. 

If  the  condition  of  a  bond  be  impossible  at  the  time  ' 
of  making  it,  or  be  to  do  a  thing  contrary  to  some  rule 
of  law  that  is  merely  positive,  or  he  uncertain,  or  in- 
sensible, the  condition  alone  is  void,  and  the  bead  shall 
stand  single  and  unconditional :  for  it  is  the  folly  of  the 
obligor  to  enter  into  such  an  obligation  from  whicb  he 
can  never  be  released.  If  it  be  to  do  a  thing  that  is 
malvm  in  se^  the  obligation  itself  is  void ;  for  the  whole 
is  an  unlawful  contract,  and  the  obligee  shall  take  no 
advantage  from  such  a  transaction.  And  if  the  con- 
dition be  possible  at  the  time  of  making  it,  and  after- 
wards becomes  impossible  by  the  act  of  God,  the  act  of 
law,  or  the  aot  of  the  obligee  himself,  there  the  penalty 
«f  the  obligation  is  saved :  for  no  prudence  or  foresight 
of  the  obligor  could  guard  against  such  a  contingency. 
On  the  forfeitore  of  a  bond,  or  its  becoming  single, 
ll»e  whole  penalty  was  ijecovtrable  at  Uw  ^  but  iKire  the 
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courts  of  equity  interposed,  and  would  not  permit  m  man 
to  take  more  in  conscience  than  he  ought,  viz.  his  prin* 
cipal,  interest,  and  expences,  in  case  the  forfeiture  atcru- 
ed  by  non-payment  of  money  borrowed :  the  damages 
sustained  upon  non-performance  of  covenants  j  and  the 
like.  And  the  statute  4. and  5  Ann.  c.  x6.  hath,  also 
enacted,  in  the  same  spirit  of  equity,  that  in  case  of 
a  bond,  conditioned  for  the  payment  of  money,  the  pay* 
ment  or  tender  of  the  principal  sum  due,  with  interest 
and  costs,  even  though  the  bond  be  forfeited,  and  a  suit 
commenced  thereon,  shall  be  a  full  satisfaction  and  dis- 
charge* 

Bono,  In  masonry  and  brick-laying,  is  when  bricks 
or  stones  are  as  it  were  kpit  and  interwoven  }  and  when 
they  say,  make  goodhond^  they  mean  that  the  joints  are 
not  made  over  or  upon  other  joints  ^  but  reach  at  least 
six  inches,  both  within  the  wall  and  on  the  surface,  as 
the  art  of  building  requires. 

BONDAGE,  properly  signifies  the  same  with  sIa- 
very,  but  in  old  law  booiu  is  used  for  villenage  (see 
Villenage).  Tenants  in  bondage  paid  kenota,  and 
did  fealty}  they  were  not  to  fell  trees  in  their  own 
garden,  without  license  of  the  lord.  The  widow  of  » 
tenant  in  bondage  held  her  husband's  estate  quam  dns 
vixerit  sine  marito^  '*  as  long  as  she  lived  single.*^ 

BoNDJOE  by  the  Forelock^  or  Bondagium  per  anteri- 
ores  crwes  cqpitist  was  when  a  freeman  renounced  his 
liberty,  and  became  a  slave  to  some  great  man  >  which 
was  done  by  the  ceremony  of  cutting  off  a  lock  of  hair 
from  the  forehead,  sind  delivering  it  to  his  lord ;  de- 
noting that  he  was  to  be  maintained  by  him  for  the 
future.  Such  a  bondman,  if  he  reclaimed  his  libertjr,  or 
were  fugitive  from  his  master,  might  be  drawn  asain  to 
his  servitude  by  the  nose,  whence  the  origin  of  the  po- 
pular menace  to  pull  a  man  by  the  nose. 

BONDMAN,  in  the  English  law,  is  used  for  a  vil- 
lain, or  tenant  in  the  villenage ^^---The  Bomans  had  two*  See  VSU 
kinds  of  bondmen  ^  one  called  servi^  who  were  those  Ma  aad 
either  bought  for  money,  taken  in  war,  left  by  sac^^^^^'^f' 
cession,  or  purchased  by  some  other  lawful  acquisition  ^ 
or  else  born  of  their  bonduH)menf  and  called  vema*  We 
may  add  a  third  kind  of  bondmen  mentioned  by  Justi- 
nian, called  adscriptitH glebm^  or  agricensiti;  woo  were 
not' bound  to  the  person,  but  to  the  mund  or  pl^ce, 
and  followed  him  who  had  the  land.    The$e  in  our  law 
are  called  villains  rcgardanis^  as  belonging  to  the  manor 
or  place. 

BONE- ACE,  a  game  at  cards  played  thus :  The  deal- 
er deals  out  two  cards  to  the  first  hand,  and  turns  up 
the  third,  and  so  on  through  all  the  players,  who  niay 
be  seven,  eight,  or  as  many  as  the  cards  will  permit : 
he  that  has  the  higliest  card  turned  up  to  him  carries 
the  bone;  that  is,  one  half  of  the  stake;  the  other 
half  remaining  to  be  played  for.  Again,  if  there  bo 
three  kings,  three  queens,  three  tens,  &c  tomed  up, 
tlie  eldest  hand  wins  the  bone.  Bat  it  is  to  be  ob- 
served, that  the  ace  of  diamonds  is  bone-ace,  and  wins 
all  other  cards  whatever.  Thus  much  for  the  bone  : 
and  as  for  the  other  half  of  the  stake,  the  nearest  to  31 
wins  it;  and  he  that  turns  up  or  draws  31  vrins  it  im- 
mediately. 

BONES,  their  origin,  formation,  composition,  tex- 
ture, varie^,  offices,  &c.    See  Anatomy. 

BouMS  Jrhitenedfor  Skeletfms.  Two  processes  are 
icscribed  in  the  Acta  Hoffniensia  for  whitening  beees* 
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Bo»«i^  Profeasor  Ra«  imd  a  method  of  giviog  tbem  a  great  de- 
gree of  whiteness.  By  bare  exposure  to  the  air,  san,  and 
raioy  br  a  length  of  time,  thej  become  notably  white  } 
bat  the  whitest  bones,  kept  in  a  room  tainted  with  smoke 
or  fuliginous  vtpours,  grow  in  a  little  time  jellowishy 
brownish,  and  unsightly.  It  is  customary  for  the  puri- 
fication of  bones,  to  Hoil  them  in  alkaline  liquors ; 
which,  by  dissolving  and  extracting  the  superfluous  fat, 
improves  th^ir  whiteness. 

BosES  Hardened  and  Softened^  Boerhaave  observes, 
that  alkaline  salts  render  bones  harder  and  firmer,  and 
that  acids  make  them  softer  and  more  flexible.  These 
effects  succeed  in  certain  circumstances,  but  not  uni- 
▼ersally  ^  for  bones  may  be  hardened  and  softened  both 
by  acids  and  alkalies,  according  to  the  quantity  of 
saline  matter  employed,  and  the  manner  in  which  it  is 
applied.  Newman  made  bones  harder  and  more  com- 
pact by  treating  them  with  the  stronffest  of  the  mineral 
acids )  though,  when  the  acid  is  in  sufficient  proportion, 
it  destroys  or  dissolves  them.  In  Papin's  digester  (a 
strong  close  vessel  in  which  the  steam  of  boiling  li- 
quors is  confined,  and  the  fluid  by  this  means  made  to 
nndergo  a  greater  degree  of  heat  than  it  could  other- 
wise sustain),  the  hardest  bones  are  reduced  in  a  short 
time,  hy  the  action  of  simple  water  into  a  soft  pap 
or  jelly ;  and  alkaline  liquors  produce  this  effect  still 
sooner. 

In  the  history  of  the  French  Academy  for  the  years 
1742.  and  1743,  there  is  an  account  that  Mr  Geoffrey 
produced  before  the  academy  a  small  ivory  spoon,  which 
by  long  lying  in  mustard,  was  become  fliexible  and 
transparent  like  horn  :  that  Bir  Fouchy  saw  an  ivory 
spoon,  which,  by  lying  for  a  considerable  time  in  milk, 
was  become  supple  like  leathery  and  that  Mr  Hunauld 
produced  bones,  which  had  been  softened  by  steeping 
m  vinegar,  afterwards  hardened  to  their  natural  state 
by  steeping  in  water,  and  softened  a  second  time  by 
steeping  in  vinegar.  Dr  Lewis  observed  that  the  ni- 
trous anddliarine  acids  diluted,  and  the  acetous  acid, 
make  bones  flexible  and  tough  like  leather }  but  that 
the  diluted  vitrielic  acid,  though  it  renders  them  no- 
tably soft,  makes  them  at  the  same  time  brittle.  It 
seems  as  if  a  great  part  of  the  earthy  matter,  which  is 
the  basis  of  the  bone,  and  on  which  its  hardness  depends, 
was  dissolved  and  extracted  by  the  three  first  j  whilst 
the  latter,  incapable  of  dissolvme  this  kind  of  earth  into 
a  liquid  form,'  only  corrodes  it  into  a  kind  of  selenitic 
concrete,  which  remains  intermixed  in  minute  particles 
amonff  the  gelatinous  matter.  Dr  Lewis  did  not  find 
that  the  softened  bones,  whatever  acid  they  were  soften- 
ed by,  recovered  their  hardness  by  steepmg  in  water. 
Slips  of  softened  ivory,  after  lyinff  above  a  month  in 
water,  continued  nearly  as  soft  as  woen  they  were  taken 
out  of  the  acid  liquor. 

There  is  a  singular  induration  of  bones  produced  by 
fire;  the  effects  of  which  agent  are  here  remarkably 
different  according  to  its  degree  and  the  circamstaaoas 
of  its  application.  Bones  exposed  to  a  moderate  fire, 
either  in  open  vessels,  or  in  contax:t  with  the  burning 
fuel,  becoipe  opaque,  white,  and  friable  throughout^ 
and  an  increase  of  fire,  after  they  have  once  sufiiered  th^s 
^anj^e,  renders  tbem  only  move  and  more  friable. 
But  if  they  are  urged  at  first  with  a  stcpog  fire,  soch 
as  that  in  which  copper  or  iron  melts^  they  Income 
Im^  leiPitraQspureQt,^  anisoooipiis,  lik^  tint  hard  oj-^ 
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neral  stones.    This  curious  experiment  deserves  to  be 
further  prosecuted.  ^ 

^  Colouring  ofBoNMs.  Bones  may  be  stained  of  a  va- 
riety of  colours  by  the  common  dyeing  infusions  and  de- 
coctions of  animal  and  vegetable  substances.  They  are 
stained  also,  without  heat,  b^  metallic  solutions ;  and  by 
means  of  these  may  be  spotted  or  variegated  at  plea- 
sure. Thus,  solution  of  silver  in  aquafortis  gives  a 
brown  or  black  according  to  its  quantity  ^  solution  of 
gold  in  aqua  regia,  or  in  the  spirit  of  salt,  a  fine  purple ; 
solution  of  copper  in  the  acetous  acid,  a  fine  green ; 
and  solutions  of  the  same  metal  in  volatile  alkalies,  a 
blue,  which  is  at  first  deep  and  beautiful,  but  changes, 
upon  exposure  to  the  air,  into  a  green  or  bluish-green. 
If  the  bone  is  but  touched  with  the  two  first  solu- 
tions, and  exposed  to  the  air,  it  does  not  fail  to  ac- 
quire the  colour  in  a  few  hours :  In  the  two  latter,  it 
requires  to  be  steeped  for  a  day  or  longer  in  order  to 
its  imbibing  the  colour.  In  these  and  other  cases  where 
immersion  for  some  time  is  necessary,  the  bone  may  be 
variegated,  by  covering  such  parts  as  ate  to  remain 
white,  with  wax  or  any  other  matter  that  the  Jiquoi 
will  not  dissolve  or  penetrate. 

Oeamomkal  Uses  ofBoHSS.  Bones  are  a  very  useful 
article,  not  only  for  making  different  kinds  of  toys, 
but  likewise  in  several  of  the  chemical  arts  j  as,  fox 
making  cast  iron  malleable,,  for  ahsecbing  the  sulphur 
of  sulphureous  ores  j  for  foaming  tests  and  cupels,  or 
vessels  for  refining  gold  and  silver  with  lead  (burnt 
bones  composing  a  mass  of  a  porons  texture,  which 
absorbs  the  vitrified  lead  and  6ther  matters,  while  the 
nnvitrescible  gdd  and  silver  remain  entire  behind)  }  for 
the  preparation  of  milky  glasses  and  porcelains  j  for 
the  rectification  of  vobtile  salts  and  empvreumatio 
oils }  and  for  making  glue.  The  bones  of  difl^ent  ani* 
roals  are  not  equally  fit  for  these  uses :  even  the  glue, 
or  gelatinous  part  of  the  bones  of  one  animal  is  notably 
different  both  in  quantity  and  cohesiveness  from  that  of 
another. 

The  human  skull-bone,  or  cranium,  the  i)ataral  de* 
fence  of  the  seat  of  sensation  and  perception  in  the  no- 
blest animal,  has  been  recommended  medicinally  as  a 
cure  for  epilepsies,  deliria,  and  all  disorders  of  the 
senses,  from  the  same  philosophy  which  ascribed  anti«> 
asthmatic  virtues  to  the  lungs  of  tlie  long-winded  fox ; 
and  expected,  because,  fowla  are  said  to  digest  even 
small  stones,  that  the  sfcin  of  tha  fl^xxard,  dried  and 
powdered,  would  produce  a  similar  effect  in  the  human 
stomach*  To  such  lengths  of  extravagance  have  the 
sons  of  physic  been  carried  by.  the  blind  superstition  of 
former  ages ! 

BoNMS  in.  the  funeral  Solemmti^r  ^  the  Ancients.^^ 
Divers  usages  and  ceremonies  relating  to  the  bones  of 
the  dead,  have  obtained  in  different  agea ;  as  gathering 
them  from  the  funend  pile,  washing,  anointing,  and 
depositing  them  in  umy,  and-  then  into  tombs :  trans- 
lating tbem,  which  was  not  to.be  done  without  the  an- 
Uiority.of  the  pontiffs ;  not  to  say  worshipping  of  them, 
still-practised  to  the  bones  of  the  saints,  in  the  Bomish 
church.  AmoiM^  the  ancients,  the  bones  of  travellers 
and  soldiers  dying  in  foreign  countries  were  brought 
hornet  to  be  buried  ^  till,  byian  express  8.  C.  made  du- 
ring tha-Italic  war,  it  was  forbid,  and  the  soldiers  bodies 
pr£red  tp  be  bnried  where  they  died. 

1>B  B^fflfsnt  fei^.a.p^aUitf  deity.  ui|der.  the  deoA- 

q^inatioQi 
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Bon«t     mtnflition  of  OMt&go,  to  whom  the  eRret>f  the  indaratibn 
^         and  knitting  of  the  human  hones  was  cotnniitted  ^  and 
who,  on  that  account,  was  the  object  of  the  adoration  of 
all  breeding  women. 

Fossil ov Petrified  BofSESy  are  those  found  in  the  earth, 
-fVeqnendy  at  great  depths,  in  all  the  strata,  even  in 
the  bodies  of  stones  and  rocks  \  some  of  them  of  a  huge 
size,  usually  supposed  'to  be  the  bones  of  giants,  but 
tnore  truly  of  elephants  or  hippopotami.  It  is  supposed 
they  were  reposited  in  those  strata  when  all  things 
Were  in  a  state  of  solution  )  and  that  they  incorporated 
«nd  petrified  with  the  bodies  where  they  happened  to  be 
I(»dge4. 

In  the  mnseom  of  tlie  Russian  Academy  of  Sciences, 
there  Is  «  vast  collection  of  fossil  hones,  teeth,  and 
fioriw,  of  the  elephant,  rhinoceroSi  ,and  buffalo,  which 
liave  been 'found  in  different  parts  of  this  empire,  b«tt 
more  particularly 'in  the  southern  regions  of  Siberia. 
'Natoralists  have  been  pozzled  to  account  for  so  great 
ft  variety  being  found  m  a  country  where  the  animals 
of  which  they  former>y  made^a  part  were  never  known 
toexist.     It  was  the  opinion  of  Peter,' who,  though  ht 
deserves  to  be  esteemed  a  great  monarch,  was  certain- 
ly no  greatnatnralist,  that  the  teeth  found  near  Voro- 
netz  were  the  remains  of  elephants  belonging  to  the 
iarmy  of  Alexander  the  Oreat,  who,  according  to  some 
liist^rians, '  crossed  the  Don,  and  advanced  as  far  as 
Kostinka*      The  celebrated  Bayer,  whose   authority 
carries  greater  weight  in  the  hterary  world,  conjeo^ 
tutes,  that  the  bones  aind  teeth  found  in  Siberia  be- 
lisilged    vo  elephants  eommon  in  that  Country  during 
the  wsrs  which  the  Mogul  monarohs  <?ttrried  on  with 
the  Persians  and  Indians;  and  this  plausihie  suppdsi- 
'  ti^nneems  in  somc  measarB  tolie 'coitnborated  by  the 
diseo^erv  %f  tiie' entire  skeleton  of  an  ^phant  in  onto 
df  iheSlbeiisin  •  tombs.     But  ibis  opinion, '  as  Mr  PaU 
« Nov.  Com ks*  t«ry  justly  •  observes,  is  sufficiently  teftited  by' the 
f^^^  tensidemtion,  that  the  ek^anii  employed  in  the  ar- 
mies of  all  India  could  never  have  afforded  the  Tast 
qnantitiiw  <  of  teeth  'which  liave  been  dlsc6V ered,  not  to 
lAentidn  those  Which  it'ts= jttStlyto^e  presumed  may  stiil 
he  buried.    They  have  been  already  ^g  op  in  such 
plenty  as  towiake  a  considerable  article  of  trade.    fJThe 
same  ingenions  naturalist  has  given  an  ample  descrip- 
tion of  those  fossil  bones,  and  has  endeavoured  to  ac- 
«6nnt  for  their  origin.     Upon  examining '  those  hi  the 
taMMCMim,  he  was  led  to  conclude,  that  as  these  bones 
Are  equity  dispersed  in  all  the  northern. regions  of  Eu- 
tnpe,  the  climale  prdhablywas  in-the^tfrKerMes  less 
severe  than  at  present,  and  then  possibly  si^cient)^ 
warm  to  be  the  native  countries  of  the  elephant,  rhi- 
noceros, and  other  qnadtupeds,  now  found  only  in*  the 
southern  cHmStes.     But  ^wben  he  visited*  daring  ^is 
travels,  the  spots  where  the  fossil  bodies  were  dug  up, 
%nd  eoold  form  a  judgment  frdmiiisvwn  observations, 
-and  not  'from  the  aoeounts  of  others,)  he  renonnced 
^s  fornfsrhypothems)  and,  in  oMifonnity  with  the  opi- 
rdons  of  many  modsru' philoS[ihers,  asserted,  th^t  diey 
iMOStiiave  been  brought  by  the  waters;  yv^  that  no- 
rthing blit  a  sudden  nnd  general  imradation,  such  as  llie 
deluge,  oonM  -have  transpsitsd  them  f^om  their  native 
-countries  in  the  sonth^  to  the  regions  of  the  nolifa.    In 
proof  of  this  assertion,  be  sidds,  that  the  hones  are  ge- 
nerally found  separate,  «s  if  thtf  had  been  seattered 
-tly  tfae^a.?st,  cohered  Mth  » ittatMi  of  und  evidently 
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fortned  by  the  waters,  and  commonly  intermixed 'with 
the  remains  of  marine  plantK,-and  similar  substances  ; 
instances  of  which  he  himself  observed  during  his  «pro- 
gress  through  Sibeiii^,  and  which  sufHciently  prove 
that  these  regions  of  Asia  were  once  overwhelmed  with 
the  sea. 

We  often  find  in  the  earth  petrified  bones,  the  greatest 
part  of  their  gelatinous  matter  being  extracted  by  the 
moisture,  and  a  stony  one  introduced  in  its  room.  In 
some  parts  of  France  petrified  bones  are  met  with 
which  have  an  impregnation  of  copper.  Hence,  on 
being  calcined  in  an  open  fire,  a  volatile  salt  is  produced 
from  the  remains  of  their  gelatinous  principle,  and  the 
bone  is  tinged  throughout  of  a  fine  gr^nish  blue  colour, 
copper  always  striking  a  bhie  with  volatile  alkalies. 
The  French  turcoise  stones  are  no  other  than  these  bones 
prepared  by  calcination :  they  are  very  durable,  and 
bear  to  be  worked  and  polished  nearly  in  the  same  man« 
ner  as  glass  \  without  the  imperfection,  inseparable  from 
glassy  bodies,  of  being  brittle.     See  the  article  Tor- 

COISE. 

There  have  been  lately  discovered  several  enormous 
skeletons,  five  or  six  feet  beneath  the  su  rface,  on  the  banks 
of  the  Ohio,  not  far  from  the  river  Miami  in  America, 
700  miles  from  the  sea^coast.  Some  of  the  tusks  are  seven, 
others  ten  feet  long ;  one  foot  six  inches  in  circum- 
ference at  the  base,  and  one  foot  near  the  point  j  ihe  ca- 
vity at  the  root  or  base,  19  inches  deep.    Besides  their 
size,  there  areseversl  other  differences  which  will  not  al* 
low  the  su^[iosition  of  their  having  been  elephants  :  the 
tnsks  of  the  true  elephant  have  sometimes  a  veij  slight 
lateral  bend }  these  have  a  larger  twist,  or  spiral  enrve, 
to\Tards  the  smaller  end :  hut  the  great  and  specific  dtf- 
foi^ence  consists  in  the  shape  of  the  grinding  teeth  : 
which,  in  these  newly  found,  are  fashioned  like  the 
teeth  of  a  carnivorous  animal  j  not  lat  and   ribbed 
transversely  en 'their  surface  like  those  of  the  modem 
elephant,  but  fohnshed  with  a  double  row  of  high  and 
comic  processes,   as  if  intended  to  masticate,  not  to 
grind,  their  food.     A  third  diflerence  is  in  the  thigh* 
hone,  which  is  of  ^reat  disproportionahle  thickness  to 
that  of  the  elephant ;  and  has  also  some  other  anato- 
mical variations.    These  fossil  bones  have  been  also 
found  in  Peru  and  the  Brarils  j  and  when  cut  and  po- 
lished by  the  woricers  in  ivory,  appear  in  every  respect 
similar.  It  is  the  opinion  of  JDr  Hunter,  that  they  must 
liave  bc^ongc^  to  a  larger  animal  than  the  elephant ; 
and  dififering  from  it  in  being  carnivorous.    Bnt  as  yet 
this  formidable  creature  has  evaded  onr  search  j  and  if 
indeed,  sndi  an  animsl  exists,  it  is  happy  for  man  that 
it^keeps  at  a  distance  ;  since  what  ravage  might  not  he 
expected  from  n  creature,  endowed  with  mom  than  the 
strength  of  the  elephant,  and aU  the  rapacity  oTtheti- 
ger  f     See  Mammouth. 

fioyx-iS^pavm.    Bee  Tarritrt  JEsdbr. 
BON  EBPERAifCE,  tlte^ame  with  the  Cape  of  Good 
Hope.    See  Good  Hope. 

BONET,  Theophtlus,  an  eminent  physician,  horn 
at  Geneva,  March  x  jth  1620.  He  todc  bis  degree  in 
physic  in  1643,  after  he  had  gone  through  most  of  the 
'famous  universities,  and  was' m 'some  time  phvsieian  tb 
the  duke  of  Longueville.  Mesn while  his  skill  in  his 
profession  got  htm  considersMe  practice^  bnt  being 
seised  \rith  deaifiicss,  it  nbliged  him  to  retire  from  bo- 
shtess,  whkhl^veiibtt  leirare  to^  coBsct  all  the  ^bserva- 
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9mA    tjbiwtlm'limd.m^de'diiring  a  pracUce  of.  dO^yefif^    Up    sfaooU  b<i 
I        wrote,  I.  Polykhes^  sivc  Thesaurm.  Medicthpractica^ 
^Bmiface.  ^  ^1^  f^lo^    2.  LtAifrinthi  MgdkitKirioatu  ^  Medi" 
dm  SffrteninonaUt  CoUaiitia;  and; other  works* 

BONFADIQ,  James,  one  of  the  most  poiite  wri- 
tAtft^of  the  ii6th  cantory,  was  born  ia  Ital^i  near  the 
lake  Gacda.  He  was  secretary  to  the  caordtoal  de  Bari, 
andi  after  his  death  to  the  caidinal  Ghiaoooi.  He  a£- 
tarwajnds  read  public  lectures  on . Aristotle^s  politics,  and 
on  rkelonc  )  and  was  made  historiographer  to.  the  re- 
publiQ  of i  Genoa.  He  applied  himself  to  cemposa  the 
amsala  of  that  state,  in  which  he  wrote  toe  satirically 
OD;  seme  &aiiliea«  This  cveatiog  him  Qnemies  who  were 
Besolved  to  ruin  him^  they  accused  him  of  the  unoatu- 
•aliSiti^  and^  aa  witnesses  were  feond  to  oouTict  him 
of  it^  be  was  condemned  to  be  burnt.  Some  say  thai 
this  sentience  waa  executed  j  and  others,  that  his  ptfr> 
nishment  was  changed,  and  that  he  was  beheaded.  This 
was  in  the  year  1560.  Upon  the  day  of  bis  exscatMMi 
be.  wrote  a  note  to  John  Baptut  Grioialdi,  to  testify  bis 
gratitude  to  the  persons  who  had  endeaTonied  to  serve 
bim  y  and  premised  to  inform  them  how  be  found  him- 
self in  the  other  world,  if  it  could  be  done  without 
frightening  them.  But  it  doea  not  appear  that  he  per- 
formed his  promise,  any  more  than  the  many  who  had 
promised  the  like  before  hink— >Hia  history  of  Genoa  is 
esteemed.  We  have  also  soom  lettera^  some  orations, 
and  Latin  and  Italtaa  poems,  of  his,  which  were  print- 
ed at  Boloi^na  in  the  year  1744,  octavo. 

BONFINIUS,  Amtbont,  flourished  in  the  15th 
century.  He  was  a  native  of  Ascoli  in  Italy,  and  at^ 
tached  himself  to  the  study  of  the  belles  lettres.  Mat- 
thias Corvin  king  of  Hungary,  having  heard  of  his 
learning,  sent  for  him,  retained  him,  and  settled  upon 
bim  a  pension.  He  wrote,  I.  A  history  of  Ascoli  j 
a.  A  treatise  of  virginity  and  conjugal  chastity^  3.  An 
history  of  Hungary  }  and  other  works. 

BONFRERIl^,  James,  a  learned  Jesuit,  bom  at 
Dinant,  in  1573.  He  wrote  a  commentary  00  the 
Pentateuch,  and  learned  notes  on  the  Onomasticon  of 
the  places  and  towns  mentioned  in  the  Scripture.  He 
died  at  Toumay  in  1643,  aged  70. 

BONGARS,  James,  in  Latin  Bongarnus^  a  na* 
tive  of  Orleans,  was  one  of  the  most  learned  men  of  the 
1 6th  century.  He  applied  himself  to  the  study  of  cri- 
tical learning,  and  was  for  near  30  years  employed  in 
the  most  important  negociations  of  Heury  IV.  whose 
trsident  he  was  several  times  at  the  courts  of  the  princes 
ef  Germany,  and  at  length  his  ambassador.  He  was  of 
the  Protestaot  religion  ^  and,  when  very  young,  had  the 
courage  to  write  and  post  up  in  Rome  a  very  spirited 
answer  to  a  bull  of  Pope  Sixtus  V.  The  public  is  ob- 
liged to  him  for  the  edition  of  several  authors  who  have 
written  the  History  of  the  expeditions  to  the  Holy 
Land  ;  lie  also  published,  among  other  works,  aa  edi- 
tion of  Justin,  in  which  he  restored  several  passages  that 
had  been  corrupted,  by  consulting  valuable  muannscripts, 
and  added  notes  which  explained  many  ^ufficulties.  He 
died  in  1612,  aged  58. 

BONIFACE,  the  name  of  several  eminent  men^ 
particularly  of  nine  popea.  To  the  first  of  these,  who 
waM  chosen  pope  in  418,  St  Augustine  dedicated  bis 
four  books  against  the  two  epistles  of  the  Pelagians 
The  tlurd  of  that  name  pnsvailed  upoi^  the  emperor 
Pliocas  to  consent  that  tlw  title  of  Universal  Bis/top 
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on.  na  other  than  tha  bisbep.  ef  BoaMoce 
Rome.  Q^ni&ce  XV.  obtained  from  the  same  empe- 
ror, the  Pantbeon,  a  famous  b^athen  temple  built  haf 
A^ippai  and  converted.it  into,  a  cbnroh  whi^b  ia  now 
called  /*  Our  Lady  della  Rotunda*''  Several  works  are 
also  attributed  to  him,  but  they  appear  to  be  spurious. 
Boniface  VII,  hath  the  title  il  autipope ;  because  in 
974  he  caused  Benedict  VL  to  be  strangled  in  priseo» 
and  after  the  election  of  Benedict  VX  I.  removed  the 
treasures  of  the  church  to  Constantinople.  He,  bow* 
ever,  at  length  retnmcd  after  the  death  of  Benedict, 
and  caused  hie.  successor  John  XXV.  to  be  OHirdesed  > 
but  died  himself  soon  after,  and  was  dragged  naked  by 
the  ieet  about  the  streets.  Boniface  VIIL.  canowz^d 
St  liowis  in  1297,  and  in  1300  appointed  the  jobilee  to* 
be  solemnized  every  100  yeais  after- 

BoKiFA€£  is  also  the  name  of  a  seint,  who. before, he 
took  that  name  was  caUcd  Winifred^,  and  was  born  at 
Kirton  in  Devonshire.  He  chose  to  go  and  preftsh  the 
gospel  among  the  barbarous  nations  f  and  tboogb  crea- 
ted archbishop  of  Mentz,  soon  aAer  resigned  hM.  office, 
to  go  and  preach  in  East  Friezland,  where  he  waS:  killed 
by  the  Pagana  on  the  5th  of  June  754.  His  leUeie- 
were  publisbed  by  Senarius. 

BONIFACXO^  a  town  in  the  ialand  of  Genica,  be* 
yond  the  mountains,  near  the  strait  called  Bocea  diBo-^ 
ntfacio.    It  is  well  fortified,  and  containa  3170  inhabi- 
tants.   E.  Long.  9.  o.  N.  Lat.  41.  25. 

BONIS  NON  AMOVEDENis,  inXafi',is.a.writ  directed: 
to  the  sheciSs  of  London,  &o.  charing  them  thai  a 
person,  against  whom  judgment  ia  obtained»  and  pcoa^ 
cuting  a  writ  of  error,  be  not  sB&ced  to-,  temov*  bia 
goods  until  the  error  is  determined. 

BONITO.    See  Scomber,  XcflTHroLOO^T  Imdm^ 

BONN|  an  ancient  and  strong  city  of  Gennaoy,  in 
the  duchy  of  the  Lower  Rhine,  subject  to  Prussia*  It 
is  of  great  consequence  in  the  time  of  war^  because  it 
is  situated  on  the  Rhine,  in .  a  place  where  it  eai^  atop 
every  thing  that  comes  down  that  rivev.  It  isr  weU 
fortified,  and  1801  in  contained  S837  inhabitantk  The 
Jews  are  the  principal  traders.  £•  Long«  7*  >  N^ 
Lat.  50.  44. 

BONN  A,  in  Ancient  GeogntphxL  one  ef  the  JO  ci- 
tadels built  by  BrusuB  on  the  Rhine;  supposed  by 
some  to  be  the  same  with  the  Ara  UtumMtm:    Now- 

BONS, 

BONNEFONS,  John,,  or  Boknefonius,  a  Latin 
poet,  was  bom  at  Clermont  in  Auvergoe,  in  15^4*  He 
became  an  advocate  in  the  parliament  of  Paris,  .and  was 
appointed  lieutenant-general  of  Bar  sur  Seine^  and  ac-- 
quired  great  reputation  by  bis  PancAaris^  and  other 
poems.  He  died  under  tlie  reign  of  Louis  XIU..  He 
ought  not  to  be  confounded  with  John  Bonnefona  his 
son,  another  Latift  poet. 

BONNER,  Edmund,  bisbpp  ef  London,  of  infer 
mous  memory,  was  bom  at  Hanley  in  Worcestershire, . 
and  generally  supposed  to  be  the  natural  son  of  one  Sa- 
vage a  priest  I  and  that  priest  waa  the  natural  sou  of 
Sir  John  Savage  of  ClifUMi  in  the  same  county.  Strype,.. 
however,  says,  he  was  positively  assured  tlmt  Bonner- 
was  the  legitimate  offspring  o£  a  poor  man,  who  lived 
in.  a  cottage  kuown,  to  thi»  day  by  the  naaae  of  Boe^ 
ncr^s  place.     About  the  year  151 2,  he  entered  atudeail 
of  Bnoadgate  Halt  in.  Oxford.     Ia  15199  he  was  ad- 
mitted bachelor  of  the  canon  and  civil  law.    About  tb» : 
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snme  time  he  took  onlen«  and  obtniiied  none  piefer- 
-  ment  in  the  diocese  of  Worcester.    la  ijajt  be  was 
created  doctor  of  canon  law.    Having  now  acquired 
the  repatatioD  of  a  shrewd  politician  and  civilian,  be 
was  soon  disttngnlshed  by  Cardinal  Wolsey,  who  made 
him  bis  commissary  for  the  faculties,  and  heaped  upon 
him  a  variety  of  cburcb  preferments.    He  possessed  at 
the  same  time  the  livings  of  Blaydon  and  Cherry-Bur- 
ton in  Yorksliirei  Ripple  in  Worcestershire,  East  Der- 
eham in  Norfolk,  the  prebend  of  St  PauPs,  and  arch- 
deaconry of  Leicester.    Bonner  was  with  the  cardinal 
at  Caw-wood,  when  be  was  arrested  for  high  treason. 
After  the  death  of  that  minister,  he  soon  found  means 
to  insinuate  himself  into  the  favour  of  Henry  VUI. 
who  made  faim  one  of  bis  chaplains,  and  employed  him 
in  several  embassies  abroad,  particularly  to  tbe  pope. 
In  1532,  he  was  sent  to  Rome,  with  Sir  Edward  Kame, 
to  answer  for  the  king,  whom  bis  holiness  bad  cited  to 
appear^in  person  or  by  proxy.     In  1533,  be  was  again 
despatched  to  Pope  Clement  VIT.  at  Marseilles,  upon 
the  excommunication  of  King  Henry  on  account  of  bis 
divorce.    On  this  occasion  be  threatened  the  pope  with 
-so  much  resolution,  that  his  holiness  talked  of  burning 
bim  alive,  or  throwing  him  into  a  caldron,  of  melted 
lead  ^  upon  which  Bonner  thought  fit  to  decamp.     His 
infallibility  did  not  foresee  that  tbe  man  whom  be  thus 
threatened  was  predestined  to  bum  heretics  in  England. 
In  1538,  being  then  ambassador  at  the  court  of  France, 
lie  w;i8  nominated  bishop  of  Hereford}  but,   before 
•consecration,  was  translated  to  tbe  see  of  London,  and 
enthroned  in  April  1540.    Henry  VIII.  died  in  1547, 
at  which  time  Bonner  was  ambassador  with  tbe  empe-; 
ror  Charles  V/    During  this  reign  be  was  constantly 
zealous  in  bis  opposition  to  the  pope  j  and,  in  com- 
pliance with  the  king,  favoured  tbe  reformation.   Hen- 
ry VI IL  was  not  to  be  trifled  with ;  but  on  tbe  ac- 
cession of  young  Edward,  Bonner  refused  tbe  oath  of 
supremacy,  and  was  committed  to  tbe  Fleet }  however, 
be  soon  thought  fit  to  promise  obedience  to  tbe  laws, 
and  was  accordingly  released.     He  continued  to*  com- 
ply with  reformation  j  but  with  such  manifest  neglect 
and  reluctance,  that  he  was  twice  reprimanded  by  tbe 
^rivy  council,  and  in  1549,  after  a  long  trial,  was  com- 
mitted to  the  Marsh alsea,  and  deprived  f  f  his  bishopric 
The  succeeding  reign  gave  bim  ample  opportunity  of 
revenge.   Marj  was  scarce  seated  on  the  throne  before 
Bonner  was  restored  to  his  bishopric  y  and  soon  after 
-appointed  vicegerent  and  president  of  the  convocation. 
From  this  time  he  became  the  chief  instrument  of  papal 
■cruelty:  he' is  said  to  have  condemned  no  less  than  aoo 
Protestants  to  tbe  flames  in  the  space  of  three  years. 
Nor  was  this  monster  of  a  priest  more  remarkable  for 
bis  cruelty  than  bis  impudence.     When  Queen  Eliza- 
beth came  to  the  crown,  he  had  the  insolence  to  meet 
her,  with  the  rest  «f  the  bishops,  ^at  Highgate.      In 
the  second  year  of  her  reign,  refusing  to  take  the  oath 
of  allegiance  and  supremacy,  he  was  again  deprived, 
and  committed  to  the  Marsbalsea  j  where  be  died  in 
X569,  after  ten  years  confinement*     There  cannot  h6 
a  stronger  instance  of  the  comparative  lenity  of  tbe  Pro- 
testant church,  than  its  suffering  this  miscreant  to  die  a 
fiatural  death.  Several  pieces  were  published  under  his 
name. 

BONNESTABLE,  a  town  of  France,  in  the  de- 
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partment  of  Sartet  which  earriee  on  a  gitatijbmdp  in 
.corn.    £.  Long.  o.  30.  N.  Lai.  48.^  iim 

BONNET,  Cmarjues,  an  eminent 
bom  in  1720  at  Geneva,  of  a  French  fiunily  who  had 
been  feraed  on  aocoont  of  nligioaa  j^nciplcs  to  leave 
their  native  country.  As  he, was  an  only  sonf  baa  £m^ 
ther  paid  great  attention  to  bis  edncation,  and  fndiM 
that  be  made  little  progress  at  tbe  public  schoolst  botS 
from  a  dislike  to  the  dry  study  of  gfaaunmr,  and  deaf- 
ness, with  which  be  was  very  early  aflUeted,  be  put  bim 
under  tbe  care  of  a  domestic  tutor,  and  under  him  Us 
progress  was  rapid  and  successful  in  general  litetatnre. 
At  the  early  age  of  16,  bis  attention  was  so  deeply  en- 
gaged in  the  perusal  and  study  of  Le  Spectactt  de  la 
Naturef  that  it  seems  to  have  directed  tbe  bias  and  taste 
of  his  future  studies.  The  history  and  the  habits  of 
the  ant-lion  ^Jarmtba  leb)^  particularly  attracted  bis 
attention,  and  led  bim  to  make  bis  first  observations  in 
natural  history.  He  discovered  tbe  heunts  of  this  cu- 
rious insect,  watched  and  studied  its  manners  and  ha* 
bits,  and  added  many  observations  to  those  of  Poupart 
and  Reaumur.  Reaumur's  Memoir  on  insects  happen- 
ing to  fall  accidentally  in  his. way,  be  perused  it  with 
great  eagerness,  and  this  perusal  probably  decided  bis 
taste  for  natural  history.  To  theK^bservations  and  ex* 
periments  of  that  naturalist.  Bonnet  added  many  new 
facts  which  be  had  discovered,  tbe  detail  of  which  be 
communicated  to  Reaumur,  who  was  not  lees  surprised 
than  pleased  to  find  so  much  sagacity  mod  acuteness  of 
research  exhibited  in  tbe  investigations  of  a  young  man 
of  eighteen. 

Young  Bonnet  had  been  destined  by  bis  father  to 
tbe  profession  of  tbe  law ;  but  it  was  with  no  small  re- 
luctance that  be  entered  on  tbe  studies  necessary  to 
qualify  himself  for  that  profession.  Tbe  bias  of  bis 
mind  leaned  too  strongly  to  natural  history,  to  permit 
him  to  occupy  his  attention  with  other  pursuits.  The 
study  of  some  of  the  elementary  books  on  law  was 
therefore  submitted  to  merely  as  a  task.  In  tbe  years 
1738  and  1739,  he  sent  to  Reaumur  many  interesting 
observations  on  diflerent  species  of  caterpillars;  and  in 
1740,  be  communicated  a  paper  to  tbe  Academy  of 
Sciences  respecting,  the  propagation  or  multiplication 
of  aphideSf  or  tree-lice,  without  actual  conjouction. 
This  question  bad  been  left  unsettled  by  Reaumur.  It 
was  now  determined  by  decinive  experiments ;  and  bis 
paper  on  tbe  subject  obtained  for  bim  tbe  bonoor  of  be* 
ing  admitted  a  correspondent  member  of  tbe  Academy. 
His  experiments  .on  the  generation  of  these  insects  were 
conducted  with  such  closeness  of  attention,  and  such 
minuteness  of  research,  as  to  injure  bis  eyesight  to  such 
a  degree  as  he  never  afterwards  recovered.  In  tbe 
year  1741,  be  instituted  a  set  of  experiments,  on  tbe 
effects  that  follow  the  division  of  worlns,  and  he  found 
that  many  species  possessed  in  some  degree  tbe  samere- 
j>roductive  power  a«»  the  polype.  In  the  following  year 
bis  investigations  and  experiments  were  directed  to  tbe 
peculiarities  in  the  mode  of  respiration  of  caterpillars  and 
butterflies }  snd  he  proved  that  this  function  wss  per- 
formed by  means  of  pores  to  which  the  name  of  stig- 
mata has  been  given.  It  was  about  the  same  time  that 
be  made  some  curious  discoveries  respecting  tbe  ttenia^ 
or  tapeworm.  In  tbe  year  1743,  when  he  was  raised 
to  the  rank  of  doctor  of  laws,  he  procured  a  welcome 
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dMpenMtion  from  the  farther  presecptton  of  ^tudie• 
which  bad  never  beea  i^eetble  to  him,  and  which 
being  no  longer  absolutely  neceuarVy  he  relinquished 
forever.  In  consequence  of  a  memoir  m^  insects  which 
he  communicate^  to  the  Royal  Society  of  London,  the 
same  year,  he  was  admitted  a  member  of  that  bodj« 
Next  year  be  published  in  one  work,  his  observations 
on  aphides  and  worms,  under  the  title  of  Insectology* 
To  this  work  he  prefixed  a  preface,  in  which  he  exht* 
bits  a  philosophical  sketch  of  bis  ideas  concerning  the 
system  of  the  developement  of  germs,  and  the  scale  of 
organized  beings.  This  work  was  in  general  well  re- 
ceived by  the  public.  The  want  of  delicacy  was  ob^ 
jected  to  in  some  journals,  which,  it  was  alleged,  ap« 
peared  in  his  descriptions  of  the  mode  of  propagation 
of  tree-lice. 

But  the  constant  labours  to  which  Bonnet  bad  sub- 
jected himself  in  all  his  inquiries  began  to  produce  very 
lerious  consequences  on  bis  health.  His  eyes  particu- 
larly began  to  be  affected  with  severe  pains,  and  his 
general  health  visibly  declined.  Tliis  not  only  obliged 
im  to  lay  aside  the  use  of  the  microscope,  but  also  to 
forego  for  a  time  all  reading  and  writing.  Like  a 
tme  philosopher,  he  bore  his  afflictions  with  patience. 
But  he  was  not  idle :  for  though  he  was  interdicted 
from  all  observation,  his  mind  was  fully  occupied  in 
feflecfioo.  After  some  timers  relaxation  from  his  usual 
pursuits,  he  was  at  last  restored  to  tolerable  health  and 
ease,  but  he  never  could  employ  his  eyes  with  the  same 
freedom  as  formerly*  About  the  year  1746,  he  un- 
dertook a  course  of  experiments  on  the  vegetation  of 
plants  in  moss  and  other  substances  3  and  in  the  follow- 
ing year  his  researches  were  directed  to  the  functions 
<»f  the  leavet  of  plants,  with  the  view  of -ascertaining 
the  different  action  of  the  different  sides  of  the  leaves. 
Another  question  in  vegetation  offered  itself  to  his  con- 
sideration. This  was  the  ascent  of  the  sap.  And  to 
determine  whether  it 'rose  by  the  bark  or  wood,  he  em- 
ployed coloured  injections.  This  investigation,  with 
ionle  lobservations  which  be  made  on  vegetable  monsters, 
was  the  foundation  of  one  of  his  most  interesting  and 
original  works,  his  '*  Inquiries  into  the  use  of  the 
licaves  of  Plants.**  This  work  was  fir»t  poblished  in' 
4to  at  Leyden  in  1754*  A  supplement  was  added  to 
it  in  177^ 

Observation  and  experiment  had  been  the  first  pas- 
sion  of  Bonnet,  yet  these  now  began  to  give  way  to 
ipecnlation }  and  bis  inquiries  in  natural  history,  in 
which  be  bad  so  much  studied  the  nature  and  genera- . 
fion  of  the  lowest  part  of  the  scale  of  beings,  led  him 
to  consider  the  faculties  and  destination  of  the  highest. 
Malebranche  and  Leibnitz  laid  the  foundation  of  his 
metaphysical  ideas.  He  engaged  deeply  in  all  the  dis- 
eussions  connected  with  the  history  of  the  human  mind ; 
and  the  first  fruit  of  his  meditations  was  a  kind  of 
abridgement  of  the  materials  he  had  collected,  under 
the  title  of  an  **  Essay  on  Physiology,**  publislied  in 
London  in  1755*  but  without  his  name,  nor  did  he 
acknowledge  it  till  near  thirty  years  afterwards.  This 
work  contains  in  a  concise  form  the  fundamental  prin- 
ciples of  his  philosophy.  It  traces  the  origin  and  pro- 
gress of  the  human  mind,  from  the  first  germ  of  life  to 
the  developement  of  all  its  faculties,  the  mutual  de- 
pendence of  wliich  it  points  out,  as  deduced  from  ac- 
inal  observation.  It  enters  into  the  difficult  subject  of 
Voi^ni^PartU.  t 
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human  liberty,  and  endeavours  to  reconcile  it  with  the  Bonatt. 
divine  pre^Lence,  and  the  philosophical  principle,  that 
every  effect  must  have  an  adequate  cause.  From  the 
essential  properties  of  the  activity  of  the  soul,  and  the 
effects  of  habit  upon  it,  the  whole  art  of  education  and 
government  is  deduced  y  and  a  system  of  the  former  if 
laid  down,  materially  difftrent  from  the  usually  oata- 
bllshed  methods.  It  was  the  freedom  with  which  he 
had  discussed  some  of  these  delicate  points,  and  the  fear 
of  being  involved  in  personal  controversy,  which  indu- 
ed the  author  to  remain  so  long  cooceaUd.  It  met 
with  a  number  of  critics,  yet  its  success  was  brilliant. 

The  next  work  of  Bonnet  was  a  developement  of 
part  of  the  substance  of  the  preceding,  viz.  the  origin 
and  progress  of  the  mental  faculties.  After  a  labour 
of  five  years  on  the  subject,  he  produced  his  *'  Analyti- 
cal Essay  on  the  faculties  of  the  soul.**  This  was  nrst 
printed  at  Copenhagen  in  1760,  in  4to,  at  the  expence 
of  the  king  of  Denmark.  In  this  work,  like  that  of 
the  abb^  Cond iliac,  he  takes  the  supposition  of  a  sta* 
tue  organized  like  die  human  body,  which  he  by  de- 
grees animates,  and  shows  how  its  ideas  would  arise 
from  impressions  on  the  organs  of  sense.  This  work 
was  well  received  by  philosophers,  though  with  some  it 
subjected  him  to  the  chaige  of  materialism.  To  these 
he  made  no  reply,  but  contented  himself  with  proceed- 
ing in  those  efforts  for  the  service  of  religion  and  mo- 
rals, to  which  the  best  part  of  bis  life  was  devoted.  His 
retired  and  studious  habits,  together  with  his  deafness 
and  other  bodily  infirmities,  had  ever  prevented  him 
from  joining-  in  the  assemblies  of  the  young  and  gay  ; 
at  the  same  time  they  rendered  domestic  comforts  more 
essential  to  him.  In  1756,  he  married  a  lady  of  the 
respectable  family  of  de  la  Bive,  and  with  her  he  pas- 
sed thirty-seven  years  of  that  perfect  union  which  re- 
sults from  mutual  teuderness,  directed  by  good  sense 
and  virtue.  The  celebrated  Saussure  was  the  nephew 
of  Mad.  Bonnet,  and  it  was  no  small  pleasure  to  her 
husband  to  witness  the  early  display  of  genius  and  know- 
ledge in  this  extraordinary  young  man. 

The  next  work  of  our  author  was  properly  the  ph3^ 
sical  part  of  his  great  system.  It  appeared  at  Amster- 
dam in  1762,  under  the  title  of  '*  Considerations  on  or- 
ganized bodies,**  2  vols.  8vo.  Its  principal  objects 
were,  to  give  in  an  abridged  form  all  t be  most  inter- 
esting and  well-ascertained  facts  respecting  the  origin, 
developement,  and  reproductions  of  organized  bodies }  to 
refute  the  different  systems  founded  upon  epigencsu ; 
and  to  explain  and  defend  the  systeoi  of  germs.  This 
publication,  though  well  received  by  philosophers  in 
general,  was,  from  some  suspicion  of  its  principles^ 
prohibited  in  France  \  but  a  remonstrance  from  the  au- 
thor to  M.  des  Malesherbes,  then  licenser  of  the  press, 
caused  the  interdict  to  be  removed,  after  a  new  exa- 
mination. His  **  Contemplation  of  Nature,**  which 
appeared  in  1764,  Amat.  2  vols.  8vo,  was  a  work  ra- 
ther meant  for  popular  use,  in  which  the  principal 
fscts  relative  to  the  different  orders  of  created  beings 
ure  displayed  in  a  manner  both  instructive  and  enter- 
taining, and  set  off  by  the  charms  of  an  eloquent  style, 
with  a  coutinnal  reference  to  final  causes,  and  the  iNroofs 
of  wisdom  and  benevolence  in  the  Creator..  It  has  been 
translated  into  roost  of  the  European  languages,  and 
enriched  with  notes  by  several  hanids,  as  well  as  by  the 
author  himself  in  a  now  edition. 
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Tfe  coodudiog  work  of  Bdimet  was  fils  **  Palinge- 
AMie  PhilMopbiqae,**  printed  mt  Gener*  in  1769,  2 
Tola  Avo.  In  this  he  treats  on  the  past  and  future 
state  of  living  beings,  and  supports  the  idea  of  the  sur- 
▼iml  of  all  animals,  and  the  perfeetihg  of  their  facal* 
ties  in  a  future  state.  Attached  to  this  work  is  '*-An 
Inquiry  into  the  Evidences  of  the  Christian  Revelation, 
and  the  Doctrines  of  ChristianitVy^  which,  with  a  trea- 
tise **  On  the  Existence  of  God,''  was  published  sepa- 
rately at  Geneva  in  X770«  It  was  likewise  translated 
into  German,  and  dedicated  by  the  translator  to  a  cele- 
brated Jew,  with  a  summons  to  him  to  refute  it,  or  ac- 
knowledge his  eonviction.  Bonnet,  who  had  an  invin- 
cible repugnance  for  controversy,  no  sooner  heard  of  this 
step,  than  he  wrote  to  the  Jew,  assuring  him,  that  he 
had  no  share  in  it }  and  the  two  philosophers  mutually 
agreed  to  ibrbear  any  discussion  of  a  topic  in  which 
their  opinions  were  totally  different.  The  temper  of 
Bonnet  was,  indeed,  the  direct  reverse  of  tbat  which 
disposes  to  contention  ;  and  tranquillity  was  the  great 
object  of  his  life. '  He  readily  corrected  his  own  er- 
rors ;  and  never  but  once  entered  into  a  defence  of  him- 
self. This  was  on  occasion  of  a  charge  of  plagiarism 
bronght  against  him  as  having  borrowed  from  LeibnitK 
bis  hypothesis  on  the  resurrection.  He  had,  in  the 
eariier  part  of  life,  made  an  anonymous  attack  in  the 
French  Mercury  upon  Boussean's  discourse  on  the  ori- 
gin of  inequality  among  men,  to  which  that  writer 
made  a  reply ;  but  the  controversy  went  no  fur- 
ther. 

After  having  in  some  measure  relinquished  specu- 
htive  philosophy,  he  resumed  his  attention  to  natural 
history,  and  in  i773«  pnblisb^d  in  Rozier's  Joiimal  a 
memoir  on  the  method  of  preserving  insects  and  fish  in 
caliinets.  In  1774  he  communicated  to  the  same 
joamal  a  memoir  on  the  loves  of  plants,  originating 
iii  the  discovery  of  a  kind  of  cleft  or  moOth  in  the 
pistil  of  a  lily.  Some  experiments  on  the  reproduction 
of  the  heads  of  snails,  and  of  the  limbs  and  organs  of 
the  water  salamander,  furnished  matter  for  other 
memoirs.  He  also  made  observations  on  the  pipa 
or  Surinam  toad,  on  bees,  on  the  blue  colour  acquired 
by  mushrooms  from  exposure  to  the  air,  and  on  various 
other  subjects  in  natural  history,  which  agreeably  and 
usefully  occupied  his  leisure.  His  reputation  was  now 
fully  established.  There  was  scarcely  an  eminent 
learned  society  in  Europe  whicli  did  not  associate 
htm  as  a  member:  and  these  honours  were  crowned  in 
1783  by  his  election  into  the  small  and  very  select 
number  of  foreign  associates  of  the  academy  of  sciences 
a(t  Paris.  His  literary  correspondents  were  nuifierous. 
Among  these  were  the  distinguished  names  of  Reau- 
mur, Bu  Haroel,  De  Geer,  Haller^  Van  Swieten,  Spal- 
lanzani,  and  Merian.  Though  attached  by  inclina- 
tion to  the  pursuit  of  scientific  studies  in  retirement, 
be  did  not  entirely  withdraw  from  pufblic  duties.  He 
entered  into  the  great  council  of  the  republic  in  1752, 
and  kept  his  seat  in  it  till  1768,  having  frequently 
distinguished  liimself  by  the  manly  eloquence  with 
which  he  supported  wise  and  moderate  measures,  and 
bis  constant  zeal  in  the  cause  of  morals  and  religion, 
on  which  he  thought  the  prosperity  of  the  state  essen- 
tially founded.  The  last  tw«nty-five  years  of  his  life 
he  passed  entirelr  in  the  country,  in  a  simple  and  uni- 
form mode  of  living,,  happy  in  aii  easy  competence, 


and  itt  a  snridl  circle  of  iUends.  It  app^tti^  tiUi  }A  Jiouct 
was,  fot  some  titti^,  engaged  ih  the  ^dtitatfoii  ot  foUih^ 
an  employment  for  wbieb  he  was  pecibllarly  fetUa,  ada 
in  wfticb  ht  bbtalned  the  ivar^ifsk  attabudienl  6t  htk 
piipih.  The  j^ublicatlon  of  ^II  falb  Wtitkd,  <^r^^t^ 
and  revised,  in  A  gen^nil  cdllH^tion,  odtcfbled  H^tii 
ei^t  years  of  his  life,  wbicb  Mitijf  IpjnrtA  his  beiltb, 
from  the  intense  applicatidn  Whidfa  ne  Wtdlved  upon  iU 
This  appeared  at  Neof6httt^Y,  in  $  Vols  4ttf,  ancl  18  vblk 
8vo.$  and  b<6^ides  tbe  Works  already  mentioned,  cdh- 
tains  a  number  of  shialler  pieces,  bolSb  in  faatural  b1stof# 
and  metaphysics.  Tbey  are  all  written  in  ]Prencb.  It 
Was  iiot  till  about  1)88  that  tiis  constitution,  feeUe  a^  i( 
Was,  Visibly  gave  way.  Tfate  symptoms  of  a  dropsy  iik 
the  chek  then  begati  to  fnAnifest  appearance  ^  and  tnesib 
with  some  intervals,  gradually  increased  upion  hihi,  oc* 
casioning  a  variety  of  sutferings,  wbicb  be  (>dre  witb 
great  patienoe  and  senenity.  tie  (tied  on  May  16.  i  fg^^ 
at  the  age  of  73«  Public  honours  were  rendered  to  hii 
remains  by  his  fellow-dtil^ni,  and  his  fenefal  eol^ 
Was  pronounced  by  his  tearned  fn^nd  itnd  kinsman,  VL 
de  Saussure. 

BoKK£T,  in  a  general  sense,  dentft^  a  cover  io^ 
the  bead,  in  ciottimon  use  before  the  introductipn  «{ 
hats.  Bonnets  are  still  used  in  many  parts  of  Scot* 
land. 

BoNl7£T,  i^  fttrtijtcatim^  a  smalt  work  coDntf/Cng  of 
two  faces,^  having  only  a  parapet  witli  two  rows  olf  piU 
lisadoes,  at  about  10  or  1 2  feet  distance  j  it  is  g^ene* 
rally  raised  before  the  salient  angle  of  the  counter- 
scarp, and  has  a  tottimunication  with  the  covered  way, 
by  a  trench  dut  through  tbe  glacis,  and  paGsadoes  oa 
Oach  side. 

BoirifST  i  fnetr*€f  or  Priest^ i  AonfteL  in  thriXca^ 
Hon^  is  an  oot-work,  having  at  the  head  three  suieni 
angles,  and  two  inwards.  It  differs  from  t6e  double 
t<enaille  only  in  this',  that  its  sides,  instead  of  being  pa* 
rallel,  ate  like  the  ^eue  tTdronde^  or  swallow*s  tailj 
that  is,  narrowing,  or  drawing  oloso  at  the  gorge,  and 
Opening  at  tbe  head. 

Bonnet,  in  tbe  sea-language,  denotes  an  addition  (o 
a  sail  \  thus  we  say,  lace  oh  the  bonnet,  or  shake  off  tlio 
bonoet. 

BONN^^f'iLL,  CtAUDfus  Ale^xakder,  toxntf 
DE,  known  in  the  latter  part  of  his  life  by  the  nkme.ot 
Osman  Btjuhaw^  descended  from  a  family  relatecTto, 
tbe  blood-royal  of  France,  entered  himself  at  the  agioi 
of  16  in  the  service  of  that  crowiu  and  married  thb 
daughter  of  Marshal  die  Biron.     He  made  tbe  cain- 

?aign  of  Flander^  in  1690  j  but  soon  after  left  tlie 
^rench  army,  and  entered  into  the  Imperial  servior 
under  Prince  Eugene,  who  honoured  him  witb  an  in* 
timate  friendship.  The  intrigues  of  the  marquis  de 
Pri^,  his  inveterate  enemy,  ruined  his  credit,  however,^ 
at  the  court  of  Vienna,  and  caused  bim  to  be  banisbed 
the  empire.  He  then  offered  his  service  to  the  repob* 
lie  of  Venice  and  to  Russia ;  which  being  declined^ 
bis  next  tender  was  to  tbe  Grand  Signioi",  who  gladly 
received  him.  It  was  stipulated  that  he  should  have  a^ 
body  of  30,000  men  at  his  disposal ;  that  a  govexpmeot 
should  be  conferred  on  him,  with  the  rank  of  oashaW 
of  three  tails,  and  a  salary  of  I0j300  aspers  a-day|; 
and  that,  in  case  of  wiir,  he  should  be  commander  in 
chief.'  The  first  expedition  be  engaged  in  -afbr  Imji  ar- 
rival at  Constantinople,  was  tb  queiran  iQSurrecti<m  in 
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1  ^  Xftura  bj»4  lwrg<)  <&i»  m^ie  him  by  Kouli.  Kkan,  but 
lotaiA.  iiq  di4  npt  <;|iQ9K  to  ao^pi  thrm.  Some  tuue  after^ 
]|a  Cjuni^ai^df  d  the  Tu«ki«l)  army  agaiikflfc  the  emparor, 
oy^  vbcpe  fiue^^a  ha  gaioad  a  victory.oa  tha«  baolc*  of 
tihe  ]>4iiH^l^  Ba^  8o«€cm  does  nofc  always  prated  » 
Pffmi  %g^pM  di^gimcev  for  BpnnevaJi,  iMlvitbslandiog 
li|i  s^ryic^i  W9»  first  imprisoned^  and  then  baoisbed  to 
tbo  uAs^i  qC  Chio*  Tbe  sultan,  bonrever,  oonCibacd 
hU  ffi^nd  9  V^.  tb^  evening  befoce  bis  depastiure  mado' 
hisf^  bsgBhaivi*geoaral  of  the  AccbipelagOi  which,  wilh 
his  former  oj^piuBtn^ent  of  beglerbeg  of  Arabia,  vender^ 
^  hi^  Q9e<  of  tbe  most  powecful  peraons  ioi  t|ie  Ottoman 
^papiie.  In  this  island  be  found  a.  retirem^t  quite. 
%p^4b|e  to  his  wishes ;  but  did  not  long  enjoy  it,  be* 
ing  s^  for  baick,  and  made  ttq^gi  or  master  of  the< 
ai»nanc9,,  a. post  of  great  honour  and  pnofit.  He  died) 
i{)  this  einpiop»ent,  ^ed;75,  in>i747>  andwvote  the 
i|l9inoirs  JDi£  hlB  own  life. 

Bqnksvai*,  a  town  of  Fhuooe,  in  the  department 
of  £are  ai^d  Loire,  which  had  before  the  vevolutioa  a. 
fine  Benedictine  abhej.  It  is.seated  on  tbe  rinsr  Loire, 
in  £•  Lpngt  i*  30*  ]^>  Lat^  4&  io« 

BONNjtVlLLE,  a  town.of  Sayey^  o^utal  of  Fan- 
cigny,  situated,  on  tbe  north  sid^  of  the  rivar  Arve,  and 
subject  tie  the  king  .of  ^Sardinia*  It  ia  situated  at  the 
foci  of  a  mountain,  called  the  Merfp,  and  is  20  mties 
sputh  of  Gene.va«    £•  Long.  6.  10,  N.  Let.  46.  i8« 

BONNY,  among,  miners,  a  bed  of  ore, 


in  the  hands  of  tha  Toseans,.  who  wetw  exptlM  by  the 
Gauls,  was  F^dsiaa^i  In  the  jdjd  year  of  the  citjr  tb» 
BemstiM  ledi  a  coloay  tiiLkber ;  whkshii.  aboot  tbe  Mgi»- 
ning  of  tbe  Acttae  war,  was  increased  by  Augnstw,  and 
is  tlie  OUoma  Bomonufmt  of  Tacitwu  Now  Boiogtm  i 
whiob  see. 

BoKOKiA,  a  town  e£  Fannenia  Infetior,  hetweea- 
Mursa^to  the  aortbt-weet,  and  Tamnnoni'  to  tlie  eati,*"' 
Anothen  fieiioni%  a.  town  of  Mossia  Superior^  on'  the^ 
Danube  ^  now  Bbdom  in  Bulgaria.-    See  Booaia 

BONONIAN.    See  Boloniak* 

BONOSIANI,  or  Bonosiaci,  an  aaoient  bnnek 
of  AdopUam^  in  tbe  fourth'  century,  denominated  from; 
tbeiv  leader  Bonosus,  a  bishop  of  Macedonia*  Tbe  Bo*' 
nosiani  were  prior  to  the  Feliciani,  and  e^n  toNesto** 
riosj  whence  some  rather  considen  them- as  a  biaaeb^of 
Arians*  They  allowed  Christ  to  be >  no*  otherwise-  tba^ 
Son. of  God  than  by  adoption. 

BONPOUBNICKEL,  a«oaiae  kind  of  biaad  nsed;^ 
in  Westphalia.    See  Brxad. 

BONS  HOMMXS,  or  BoN*Aomme»^  a  seit  of  hemitft*^ 
of  St  Augostin,  founded  by  F.  de  Paulai  They  weiv 
brought  over  into  England  in  1283,  by  Edmund  eatl- 
of  Corowall,  and  settled  at  Asherug  in  Bocks,  besides^ 
which  they  had  only  one  hoose  more  at  Edingdoo  inr^ 
Wiltshire.  They  followed  tbe  role  of  St  AosUn,  and 
wore  a  blue  habits  The  nan|e  is  said  to  have  arken 
from  Louis  XI.  of  France,  who  used  to  call  F.  de  Paola, 
prior  of  the 'Order,  Le  Aon  homme^  Till  then  they  had 
It  from  a  squat  as  being  rosund,  whereas  the  squat  is.£Ut*.    been  called  tbe  Mimmi^  o&  tb»  order  of  Grammenti 
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See  Sauat. 

BoNNT,  fi  town  of  France,  in  tbe  department  of  Lol* 
ret,  sealed  at, tlie  cooflu^nca  of  ariverof  thesamaname^ 
with  the  Loire.     £•  Long.  2.  54.  1<7.  Lat.  47.  36. 

BONONCINI,  GioVAKNi,  an  eminent  con^osei  of 
music,,  for  some  time  divided  the  opiniena  of  the  coaa- 
sutttt  of  tlus  kingdom  with  respect  to  the  comparative- 
merits,  of  himself  and  the  great  Haadel,  wkich  gave 
occasion  for  the  following  epigram,  said  to  have  been 
written  by  Dr  Swift : 

Some  say  that  Sign  tor  Bononcini 
ComparM  to  Handel^s  a  mere  nhiny } 
Others  aver,  that  to  him  Handel 
Is  scarcely  fit  to  hold  the  candle. 
Strange !  that  such  high  disputes  should  be 
'Twixt  Tvfeed/e  Dum  and  Tweedk  Dee. 

Tliere  is  one  opera  (Italian)  pubjished  wltk  his  name 
prefiiced  to.  it,  entitled  Phamaces  /  but  whether  the 
werds,  or  only  .the  music,,  are  his  composition,  is  uncer- 
tain \  and  indeed,  in  die  general,  the  language  of  tbosO' 
pieces,  written  merely  for  musical  representation,  is  so 
extremely  paltry,  and  so  opposite  to  every  thing,  that 
can  be  deemed  poetry,  that  the  greatest  compliment  that 
can  be  paid  to  the  authors  of  tliem  is,  to  soffer  their 
names  to  lie  buried  in  the  shades  of  obscurity. 

BONONIA,  in  Ancient  Geofrraphy^  a  town  of  Gal« 
Ha  Belgica,  supposed  to  be  the  Portut  Iccnts  of  Csesar, 
and  tbe  Gessoriacum  of  Mela,  and  to  have  had  three 
differen  t  names  (  Qu verius)  •  Peutinger^s  map  expressly 
calls  Gessoriacum  ^offoafVi.  Nqw  JBoukgne*  E«  Long* 
J.  30.  N.  Lat.  50.  40. 

BoKQNiA,  a  town  of  Italy,  in.  the  Gallia  Cispada- 
na  i  a  name  probably  given  by  tlie  Gauls,  thet« 


a  B^nom'Q  in  Gallia  Belgiou    lis  ancient  oaow,  wW-   lootioni.. 


See  AuncsMses. 

BONTIA,  Wild  Olxvx  of  Barbadobs.     See 
BoTAMT  index* 

BON  VINCINO,  Alessahdro,  called  Lx  BfoKsr- 
TO,  histonr  and  portrait  painter,  was  bom  at  Bovate  iw 
X514.     He  was  first  the  disciple  of'  Titian,  under' 
whose  direction  he-  studied  diligently  for  some  years. 
But,  having  accidentally  eeen  the  designs  of  Bapfaael, 
be  felt  an  elevation  of  miad  that  he  never  had  befiMw* 
experienced*     He  therefore  gave-  himself  up  entii^ly 
to  study*  those  masterpieces  of  art  and  genius  y  andhir 
observations  were  guided  with  such  judgment,  as  well i 
as  attention,  that  his  improvement  was  truly  surprisingly 
and  he  became-  an  exceeding-  good  painter.     His  wiiprfe^ 
were  eagerly  bought  up,  as  being  extremely  admired' 
for  the  tenderness  nf  the,  penciling )  for  the  correctness 
and  spirited  expression  of  the  figures  y  ibr  the  neatnesv 
of  the  finishing ;  and  for  the  rick  variety  of  his  dirapo-^ 
ries,  which  usually  consisted  of  velvets,  damasks,  or  sa^ 
tins,  all  copied  after  nature,  and  being^<wonderfuily  imi* 
tated.     He  was  also  equally  excellent  in  portrait,  and- 
by  many  was  placed  in  competition-  even  with  Titian. 
He  died  in  15044. 

BONUS  Henricus.   See  Chekopodxum,  Botawt 
Index. 

BONZES,  Indian  priests.  The  Tonqoinese  have^ 
a  pagod  or  temple  in  each  town  y  and  each  pagod  has  • 
at  least  two  bonzes  belonging  to  it :  some  have  30  or 
40.  These  bonzes,  in  order  to.  distinguish  themselves- 
from  the  laity,  wear  aiChaplet  about  their  necks  con- 
sisting of  100  beads;  and  carry  a  stafl^  at  tbe  end  of 
which  is  a  wooden-  bird^  Tbey  live  upon  the  alms  of 
tbe  people }  yet  are  very  charitably  disposed ;  and  main^ 
tain^several  orphans  and  widows  out  of  theit  own  coU 
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Bonset        ^^  boozes  of  China  are  the  prioott  of  the  FofabU 
II        or  -sect  of  Fohl.     It  is  one  of  their  establisheil  tenets 
Book,     that  there  are  rewards  albtted  for  the  righteous,  and 
'         pontsbments  for  the  wicked,  in  the  next  world  j  and 
that  there  are  various  mansions  in  which  the  souls  of 
men  will  reside,  according  to  their  different  degrees  of 
merit. .   But,  in  order  to  deserve  the  favour  of  heaven, 
the  bonzes  instrnot  the  people  to  treat  the  priests  with 
respect  and  reverence,  to  support  and  maintain  them, 
and  to  jerect  temples  and  monasteries  for  tbero.     They 
tell  them,  that,  unless  they  comply  with  these  injunc- 
tions, they  will  be  cruelly  tormented  after  death,  and 
pass  through  a  disagreeable  variety  of  transmigrations: 
in  short,  that  they  will' be  changed  into  moles,  asses, 
rats,  and  mioe« 

The  Chinese  bonzes,  according  to  F.  le  Compte, 
are  no  better  than  a  gang  of  dissolute  idle  fellows. 
All  their  aim  is  to  incite  people  to  commisei*ate  their 
abject  condition  :  to  which  end  they  have  recourse  to 
several  tricks  and  impostures.  When  the  common! 
arts  of  address  fail  them,  they  try  what  public  acts  of 
penance  will  do.  Some  of  them  drag  heavy  chains 
50  feet  long  after  them  j  some  sit  in  the  highway 
knocking  their  heads  against  flint  stones^  others  set 
particular  drugs  on  fire  upon  their  heads:  all  these 
are  several  ways  of  drawing  the  attention  and  exciting 
the  compassion  of  the  people,  and  they  seldom  fail  of 
success. 

The  bonzes  of  Japan  are  generally  gentlemen  of 
tfie  highest  extraction  }  for  when  a  gentleman  ofqoa* 
lity  finds  his  family  grow  too  numerous,  nay,  when  ho 
has  only  two  sons,  he  very  often  makes  the  youngest  a 
bonze,  to  prevent  all  domestic  broils  and  confusions. 
These  priests  are  dressed  in  various  colours;  their  apart- 
ments are  very  commodious,  and  situated  in  the  healthi- 
est  parts  of  the- country. 

F.  Navarette  tells  us,  that  the  bonzes  are  obliged  to 
chastity ;  and  that,  on  the  2d  of  April  1 667,  a  petty 
king  of  Canton  had  condemned  1 1  of  them  to  be  burnt 
alive  for  incontinence.  He  adds,  that  it  was  reported 
of  an  empress  of  the  last  reigning  family,  who  had  a 
particular  kindness  for  the  bonzes,  that  she  granted 
them  a  dispensation  for  the  use  of  women  during  three 
days.  The  bonzes  of  China,  according  to  the  same 
author,  are  computed  at  50,000. 

BOOBY.      See  Pelicanus,   Ornitholoot  In^ 

.  BOOK,  the  general  name  of  almost  every  literary 
composition  ;  but,  in  a  more  limited  sense,  is  applied 
only  to  such  compositions  as  are  large  enough  to  make 
a  volume.  As,  to  the  origin  of  books  or  writing,  those 
of  Moses  are  undoubtedly  the  most  ancient  that  are 
extant :  But  Moses  himself  cites  many  books  which  it 
behoved  to  be  written  before  bis  time. 

Of  profane  books,  the  oldest  extant  are  Homer^s 
poems,  which  were  so  even  in  the  time  of  Sextus  £m- 
piricus  'y  though  we  find  mention  in  Greek  writers  of 
several  others  prior  ,to  Homer  y  as  Hermes,  Orpheus, 
Daphne,  Horus,  Linus,  Musseus,  Palamedes,  Zoro- 
aster, &c. :  bixt  uf  the  greater  part  of  these  there  is 
not  the  least  fragment  remaining  y  and  of  others,  the 
pieces  which  go  under  their  names  are  generally  held, 
by  the  learned,  to  be  supposititious. 

Several  sorts  of  materials  were  used  formerly  in  ma« 
king  books :  Plates  of  lead  and  copper,  the  bark  «f 
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trees,  brieks,  stone,  avd  wood,  were  the  first  nmteriab 
employed  to  engrave  such  things  upon  as  men  were* 
willing  to  have  transmitted  to  posterity.  Josephos 
speaks  of  two  columns,  the  one  of  stone,  the  other  of 
brick,  on  which  the  children  of  Beth  wrote  their  in- 
ventions and  astronomical  discoveries :  Porphyry  makes 
mention  of  sense  pillars,  preserved  in  Crete,  on  which 
the  ceremonies  observed  by  the  Corybantes  in  their  sa- 
crifices were  recorded.  Hesiod's  works  were  originally 
written  upon  tables  of  lead,  and  deposited  in  the  tem- 
ple of  the  Muses,  in  Boeotia :  The  ten  commandments, 
delivered  to  Moses,  were  written  upon  stone ;  and  So- 
lon^s  laws  upon  wooden  planks.  Tables  of  wood^  box, 
and  ivory,  were  common  among  the  ancients :  When 
of  wood,  they  were  frequently  covered  with  wax,  that 
people  might  write  upon  them  with-  more  eaSe,  or  blot 
out  what  they  had  written.  The  leaves  of  the  palm- 
tree  were  afterwards  used  instead  of  wooden  planks, 
and  the  finest  and  thinnest  part  of  the  bark  of  such 
trees,  as  the  lime,  the  ash,  the  maple,  and  the  elm  ; 
from  hence  comes  the  word  iiber,  which  signifies  the 
inner  bark  of  the  trees :  and  as  these  barks  are  rolled 
up,  in  order  to  be  removed  with  greater  ease,  these  rolls 
were  called  vokimen^  a  volume  j  a  name  afterwards  gi- 
ven to  the  like  rolls  of  paper  or  parchment. 

Thus  we  find  books  were  first  written  on  stones,  wit- 
ness the  Decalogue  given  to  Moses :  Then  on  the  parts 
of  plants  \  as  leaves,  chiefly  of  the  palm-tree,  the  rind 
and  barks,  especially  of  the  tilia,  or  phillyrea,  and  the 
Egyptian  papyrus.  By  degrees  wax,  then  leather, 
were  introduced,  especially  the  skins  of  goats  and  sheep, 
of  which  at  length  parchment  was  prepared  ;  then  lead 
came  into  use  $  also  linen,  silk,  horn,  and  lastly  paper 
iUelfi 

The  first  books  were  in  the  form  of  blocks  and  ta- 
bles %  but  as  flexible  matter  came  te  He  wrote  on,  they 
found  it  osore  convenient  to  make  their  books  in  the 
form  of  rolls :  These  were  composed  of  several  sheets 
fastened  to  each  other,  and  rolled  upon  a  stick,  or  sn»- 
bilicus  ;  the  whole  making  a  kind  of  column,  or  cylin- 
der, which  was  to  be  managed  by  the  umbilicus  as  a 
handle,  it  being  reputed  a  crime  to  take  hold  of  the 
roll  itself:  The  outside  of  tbe  volume  was  calledyroit^; 
the  ends  of  the  umbilicus,  comua^  which  were  usually 
carved,  and  adorned  with  silver,  ivory,  or  even  gold 
and  precious  stones  :  The  title,  wvX>mZt^  was  struck  on 
the  outside  \  the  whole  volume,  when  extended,  niight 
make  a  yard  and  a  Jialf  wide,  and  fifty  long.  The 
form  which  obtains  among  us  is  the  square,  composed 
of  separate  leaves  ;  which  was  also  known,  though  lit- 
tle used,  by  the  ancients. 

To'  the  form  of  books  belongs  also  the  internal  eco- 
nomy, as  the  order  and  arrangement  of  points  and 
letters  into  lines  and  pages,  with  margins  and  other 
appurtenances.  This  has  undergone  many  varieties.  At 
first  the  letters  were  only  divided  into  lines  \  then  into 
separate  words  \  which,  by  degrees,  were  noted  with 
accents,  and  distributed,  by  points  and  stops,  into  pe- 
riods, paragraphs,  chapters,  and  other  divisions.  In 
some  countries,  as  among  tbe  orientals,  the  Knes  be- 
gan from  tbe  right  and  ran  leftward  \  in  others,  as  the 
northern  and  western  nations,  from  left  to  right  j 
others,  as  the  Greeks,  followed  both  directions,  alter- 
nately gbing  in  the  one,  and  returning  in  the  other, 
calUi  bou9trophedon :  In  roost  countries,  the  lines  run 
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B)iokf.    Atim  one  side  to  the  other;  in  fome,  particularly  the 
Chinese,  from  top  to  bottom. 

MuHitude  of  Books  has  been  long  complained  of: 
the  complaint .  is  as  old  as  Solomon,  who  lived  three 
thousand  years  ago  :  they  are  grown  too  numerous  not 
onlj  to  procure  and  read,  but  to  see,  to  learn  the  names 
of,  or  eren  to  number.  England  has  more  to  fear  on 
this  score  than  other  countries  j  since,  besides  our  own 
produce,  we  have  for  some  years  past  drained  our  neigh- 
bours. However,  as  Bishop  Caramuel's  scheme  miscar- 
ried, which  was  to  write  about  an  hundred  volumes  in 
folio,  and  then  prevail  on  the  civil  and  military  powers 
to  oblige  all  their  subjects  to  read  them,  we  need  not 
much  regret  the  multitude  of  books. 

As  knowledge,  however,  is  naturally  advantageous, 
and  as  every  man  ought  to  be  in  the  way  of  informa- 
tion, even  a  superfluity  of  books  is  not  without  its  use, 
since  hereby  they  are  brought  to  obtrude  themselves 
on  us,  and  engage  us  when  we  had  least  design.  This 
advantage,  an  ancient  father  observes,  we  owe  to  the 
multiplicity  of  books  on  the  same  subject,  that  one  falls 
in  the  way  of  one  man,  and  another  best  suits  the  level 
or  the  apprehension  of  another.  .  **  Every  thing  that 
is  written  (says  he)  does  not  come  into  the  hands  of  all 
persons :  perhaps  some  may  meet  with  my  books,  who 
may  bear  nothing  of  others  which  have  treated  better 
of  the  same  subject.  It  is  of  service,  therefore,  that  the 
same  questions  be  handled  by  several  persons,  and  af^er 
different  methods,  though  all  on  the  same  principles, 
that  the  explication  of  difficulties  and  arguments  for 
the  truth  may  come  to  the  knowledge  of  every  one  by 
one  way  or  other.**  Add,  that  the  multitude  is  the 
only  security  against  the  total  loss  or  destruction  of 
books :  it  is  this  tliat  has  preserved  them  against  the 
injuries  of  time,  the  rage  of  tyrants,  the  zeal  of  perse- 
cutors, and  the  ravages  of  barbarians ;  and  handed  them 
down,  through  long  intervals  of  darkness  and  ignorance, 
safe  to  our  days.  Solaque  non  norunt  hoc  monumenta 
mort\ 

Scarcity  of  Books.  Of  the  scarcity  and  value  of  books 
during  the  seventh  and  many  subsequent  centuries,  the 
following  curious  account  is  given  by  Mr  Warton  in 
his  history  of  English  Poetry,  vol.  i. 

'  **  Towards  the  close  of  the  seventh  century  (says  he), 
even  in  the  papal  library  at  Rome,  the  number  of  books 
was  so  Inconsiderable,  that  Pope  Saint  Martin  request- 
ed Sanctamund  bishop  of  Maestricht,  if  possible,  to  sop- 
piy  this  defect  from  the  remotest  plants  of  Germany. 
In  the  year  855,  Lupus,  abbot  of  Ferrieres  in  France, 
sent  two  of  his  monks  to  Pope  Benedict  III.  to  beg 
a  copy  of  Cicero  de  Oratore,  and  Quintilian^s  Insti- 
tutes, and  some  other  books:  *Yor  (says  the  abbot) 
although  we  have  part  of  these  books,  yet  there  is  no 
whole  or  complete  copy  of  them  in  all  France.*  Al- 
bert, abbot  of  Gembloors,  who  with  iiicredible  labour 
and  immense  expence  had  collected  a  hundred  volumes 
on  theological,  and  fifty  on  profane  subjects,  imagined 
he  had  formed  a  splendid  library.  About  the  year 
790,  Charlemagne  granted  an  unlimited  right  of  bunt- 
ing to  the  abbot  and  monks  of  Sithin,  for  making  their 
gloves  and  girdles  of  the  skins  of  the  deer  they  killed, 
and  covers  for  their  books.  We  may  imagine  that 
these  religious  were  more  fond  of  hunting  than  read- 
ing. It  is  certain  that  they  were  obliged  to  hunt  be- 
fore they  could  read :    and  at   least   it  is  probable, 


that  nnder  these  circumstances,  and  of  such  materials^ 
they  did  not  manufacture  many  volumes.    At  the  be-  ^ 

ginning  of  the  tenth  century  books  were  so  scarce  in 
pain,  that  one  and  the  same  copy  of  the  Bible,  Saint 
Jerome's  epistles,  and  some  volumes  of  ecclesiastical  of- 
fices and  martyrologies,  often  served  several  different 
monasteries.  Among  tbe  constitutions  given  to  the 
monks  of  England  by  Archbishop  Lanfranc,  in  tbe  year 
1072,  the  following  injunction  occurs.  At  the  begin- 
ning of  Lent,  the  librarian  is  ordered  to  deliver  a  book 
to  each  of  the  religious :  a  whole  year  was  allowed  for 
the  perusal  of  this  book  'y  and  at  the  returning  Lent, 
those  monks  who  had  neglected  to  read  the  books  they 
had  respectively  received,  are  commanded  to  prostrate 
themselves  before  the  abbot,  and  to  supplicate  his  in- 
dulgence. This  regulation  was  partly  occasioned  by 
the  low  state  of  literature  which  Lanfranc  found  in  the 
English  monasteries.  But  at  the  same  time  it  was  a 
matter  of  necessity,  and  is  in  a  great  measure  to  be  refer- 
red to  the  scarcity  of  copies  of  useful  and  suitable  au- 
thors. In  an  inventory  of  the  goods  of  John  de  Pon- 
tissara,  bishop  of  Winchester,  contained  in  his  capital 
palace  of  Wulvesey,  all  tbe  books  which  appear  are 
nothing  more  than  Septendecem  species  Uhrorum  de  diver* 
sis  scientiis.  This  was  in  the  year  1 294.  The  same 
prelate,  in  the  year  1299,  horrows  of  his  cathedral 
convent  of  St  Swithin  at  Winchester,  Bihliam  bene 
glossatam ;  that  is,  the  Bible  with  marginal  annota- 
tions, in  two  large  folio  volumes  ;  but  gives  a  bond  for 
due  return  of  the  loan,  drawn  up  with  great  solemnity. 
This  Bible  had  been  bequeathed  to  the  convent  the 
same  year  by  Pootissara's  predecessor,  Bishop  Nicholas 
de  Ely  :  and  in  consideration  of  so  important  a  be- 
quest, that  is,  pro  bona  Biblia  dicti  episcopi bene  giossaia^ 
and  one  hundred  merks  in  money,  the  monks  founded 
a  daily  mass  for  the  soul  of  the  donor.  When  a  single 
book  was  bequeathed  to  a  friend  or  relation,  it  was  sel- 
dom without  many  restrictions  and  stipulations.  If 
any  person  gave  a  book  to  a  religious  house,  he  believed 
that  so  valuable  a  donation  merited  eternal  salvation  ^ 
and  he  offered  it  on  the  altar  with  great  ceremony. 
The  most  formidable  anathemas  were  peremptorily  de- 
nounced against  those  who  should  dare  to  alienate  a 
book  presented  to  the  cloister  or  library  of  a  religious 
house.  The  prior  and  convent  of  Rochester  declare, 
that  they  will  every  year  pronounce  the  irrevocable 
sentence  of  damnation  on  him  who  shall  purloin  or 
conceal  a  Latin  translation  of  Aristotle's  Physics,  or 
even  obliterate  the  title.  Sometimes  a  book  was  given 
to  a  monastery  on  condition  that  the  donor  should 
have  the  use  of  it  during  his  life  \  and  sometimes  to  a 
private  person,  with  the  reservation  that  he  who  re- 
ceives it  should  pray  for  tbe  soul  of  his  benefactor. 
The  gift  of^a  book  to  Lincoln  cathedral,*  by  Bishop 
Repingdon,  in  the  year  1422,  occurs  in  this  form,  and 
under  these  curious  circumstances.  The  memorial  is 
written  in  Latin  with  the  bishop's  own  hand,  which  I 
will  give  in  Ent/tish,  at  the  beginning  of  Peter's  Bre- 
viary of  the  Bible.  *  I  Philip  of  Repyndon,  late  bi- 
shop of  Lincoln,  give  this  book,  called  Peter  de  Aiireo* 
iiSf  to  the  new  library  te  be  built  within  the  church  of 
Lincoln  :  reserving  the  use  and  possession  of  it  to  Rich- 
ard Tryscly,  clerk,  canon,  and  prebendary,  of  Mil- 
toun,  in  fee,  and  to  the  term  of  his  life  ^  and  afterwards 
to  be  given  up  and  restored  to  the  said  libraryt  or  the 
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keepers  of  the  same,  for  the  time' beinjCi  faithfully,  and     were  one  epfjjf  of  jpicero^  ^^^J  ^?,^^  ^4  Qffi^Qf^ 
wttfadut  delay.    ^tVritten  with  my  own  hand,  A.  !)•     I'fae  rest  were  chiefly  Wks  of  devbtipp,  wj^icli.  inipla- 

'*'  *      '      '    ded  but  few  of  the  falL^^rs  :  many  treatises  of  astro- 
logy, geomancy^  chiroipancy^  and  inedic^^y  prinn^l- . 
Ij  written  in  Arabic,  and  tpinslatea  uito  Latin  or 
French  :  panclects,  chronicles,   and   rbpances^     iTbis, 
collection  was  principally  made  by  Charges  V.  wjbo  be- 
gan his  reign  in  I3$5.     This  mQijfarch  wss  passionate- 
ly fond  of  reading )  and  it  w^as.  the  fasbipn  to  send,  him 
presents  of  books  from  every  pfirt  ojf  Uie  kiogdoni  of 
France.     These  he  ordered  to  be  elegantly  transcribed, 
and  richly  illuminated  j  and  he  placed  tb^ni  in  a  tower 
of  the  Louvre,  from,  tbeqce  caDed  Xa  Tour  de  la  Li" 
braire.    The  whole  consisted  of  900  vplnni^.     T-hcj. 
were  deppsited  ii^^  three  chambers)  which,  on  this  oc* 
casion  were  w;ainscotted  with  Irish  oakj  and  ceiled  witli. 
cypress,  curiously  carved*    The  n^indov^  were  of  paiiit*' 
ed  glass,  fe;ice4,  with  ifoq  bars  apd  copper  wire*    The 
£nj;1ish  became  qiast|»n,Qf  Paris  in  .tbe  year  X425 1  o^ 
wbicif  event  tl^e  dul^e  of  B.edfprd^  regent  of  FrmacCt 
sent  tl^e  if^nqle  library,  then  consisting  of  only  ^53 
voluipes,  an^  value4.  at  2223  livres,  ii|to  England  f 
where  perhaps  they  beaime  t1)p  ground- work  of  Dake, 
I^umphrey^s  libraryi  2^^t  n^eqtioned.    Even  so  late  as^, 
tne  year  1471,  wbe^  Lopis.  ^^  of  France  borzone^i 
tije  works  of  the  4fftbian  pl^iciai^,  Rhasis  fronsi  th^^ 
faculty  of.  medicine  at  Paris,  hie  not.  only  dejipsited^ 
by  way  of  pledge,  a  quaptity  of  va^Iuable  plate;^  hot, 
was  obliged  tp  procure  a  nobjeinan  to  join  with  him  M^^ 
snrety  iq  a  deed,  by  whichlie  bound  himself  to  n^« 


1422.^^  Wbeta  a  book  was  bought,  the  affair  was  of 
so  much  importance,  that  it  was  customary  to  assemble 
persons  of  consequence  and  character,  and  to  make  a 
formal  record  that  they  were  present  on  this  occasion. 
Among  the  royal  manuscripts,  in  the  book  of  the  Sen- 
tences of  Peter  Lombard,  an  archdeacon  of  Lincoln 
has  left  this  entry:  *  This  book  of  the  Sentences  be* 
longs  to  master  Aobert  archdeacon  of  Lincoln,  which 
he  bought  of  Geoflfrey  the  chaplain,  brother  of  Henry' 
vicar  of  Northelkington,  in  the  presence  of  master  Ro- 
bert de  Lee,'  master  John  of  Lirling,  Richard  of  Li^da 
clerk, 'Richard  the  almoner,  the  said  Henry  the  vicar,' 
and  his  clerk,  and  others:  and  the  said  archdeacon, 
gave  the  said  book  to  God  and  St  Oswald,  and  to' 
Peter  abbot  of  Barton,  and  the  convent  of  Barden/  The' 
disputed  property  of  S,  book  often  occasioned  the  most 
violent  altercations.  Many  claims  appear  to  hav6  been 
made  to  a  manuscript  of  Matthew  Paris,  belonging  to 
the  Ust-mentioned  library  ^  in  which  John  Rnssel,  bi- 
shop of  Lincoln,'  thus  conditionally  defjpnds  or  (explains 
bis  right  of  possession.  '  If  this  book  can  be  proved^ 
to  be  or  to  have  been  the  property  of  the  exempt  mo- 
nastery of  St  Alban  in  the  diocese  of  Lincoln,  I  de- 
clare this  to  be  my  mind^  tliat  in  that  case '  I  use  it  at 
present  as  a  Ipaii  under  favour  of  those  monks  who  be- 
long to  the  said  monastery.  Otherwise,  according  to 
the  condition  under  which  this  book  came  into  my  pos- 
session, I  will  ih'at  it  shall  belong  to  the  college  of  the 
blessed  Winchester  Mary  at  Oxford,  of  the  foundation 
of  William  Wykham.  Written  with  my  own  hand  at 
Bbckdane,  ist  Jan.  A^  D.  1488.  Jo.  Lincoln.  Who- 
ever shall  obliterate  or  destroy  this  writing,  let  him  be 
a[nathema.*  About  the  year  1225,  Roger  de  Insula, 
dean  of  York,  gave  several  Latin  bibles  tp  the  univer- 
sity of  Oxford^  with  a  condition  that  the  students  who 
perused  theih  should  deposit  a  cautionary  pledge.  The 
library  of  that  university,  before  the  year  13QO,  con- 
sisted only  of  a  few  tracts,  chained  or  kept  in  chests  in 
the  choir'of  St  Mary^s  church.  In  the  year  1327,  the 
stbolars  and  citizens  of  Oxford  assaulted  and  entirely 
plllased  the  opulent  Benedictine  abbey  of  the  neigh- 
b[ourmg  town  of  Abingdon.  Ameng  the  books  they 
found  there,  were  one  hundred  psalters,  as  many  graylcis, 
and  40 '  missals,  which  undoubtedly  belonged  to  the 
ehoir  of  the  church  :  but  besides  these,  there  were  only 
twenty-two  codices,  which  I  interpret  books  on  com- 
mon subjects.  And  although  the  invention  of  paper, 
at  the  dose  of  the  eleventh  century,  contributed  to 
multiply  manuscripts,  and  consequently  to  facilitate 
knowledge,  yet,  even  so  late  as  the  reign  of  our  Hen- 
wj  VI,  I  have  discovered  the  following  remarkable 
instance  of  the  inconveniences  and  impediments  to 
study,  which  must  have  been  produced  by  a  scarcity 
•(  books.  It  is  in  the  statutes  of  St  Mary's  college 
at  Oxford,  founded  as  sL  seminary  to  Oseney  abbey  in 
the  year  1446 :  '  Let  no  scholar  occupy  a  book  in 
Ihe  library  above  one  hour,  or  two  hours  at  most,  so  that 
others  be  hindered  from  the  use  of  the  same.'  The 
Saraoun  library  established  in  the  university  of  Oxford, 
by  that  nHiniacent  patron  of  literature  Humphrey  duke 
of  Gloucester^^  contained  onVy  ^00  volumes.  About 
the  commencement  of  the  14th  ceatury  there  were 
wig  Cdux  dassiGS  in  the  royal  library  of  Paris*    Those 
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tiirn  li  under  a  considerable  fprfeitpre.    Thc^  excessive  ^ 
prices  of  books  in  the  middle  a^s  afiord  npmerops  and. 
curious  proofs*   I.  wll|  mentiop  a  /ew^  only.    In . thp  yeax.. 
1 1 74,  Walter,  prior  of  St  S^ithtn's  a^  Winchester,  af* 
terwards  elected  abbot  of  Westpi^ster,  a  waiter  in  La- 
tin of  the  lives  of  the  t)i^hops  who  were  his.patropa,pqrr 
chased  of  the  monks  ot  Dorchester  ip  0;9ifordsiiire,  Be4ey , 
Homilies  and  St  Austin^s.  Psalter,  fpr  twelve  m<^nres 
of  barley,  and  a  patl  on  which  was  embroidered  ip  si^veiv 
the  histpry,  of  St,  Birinps  conve^rtipg  a  Saxoa  king. 
Among  the  rojal  manuscripts  in  the  BritisK  museumif 
there  is  Comestor^s  S9hola8tic  History  in  French.  ^  whicfa , 
as  it  is  recorded  in  a  blank  page  at  the  neginnipg,  Wfs,, 
taken  from  tbjs  king  of  France  at  the  battle,  of  Poictiers  % 
and  being  purchased  by  William  Montague  earl  of  Sa* 
lisbury  for  100  marcs,  was  ordered  to  be  sold  by  the  last; 
will  of  his  countess  Elizabeth  for  40  livres.    About  the  , 
year  1400,  a  copy  of  John  of  Meun's  Roman  de  la  Rome^ 
was  sold  at  Paris  for  40  crowns,  or  331.  (Ss.  6d.     See 
Bibliography,  Supplement. 

BooKSf  Burning  o/^  was  a  kind  of  punishment  .much, 
in  use  among  the  Romans,,  by  legal  sentence :  sometimes 
the  care  of  the  execution  was  committed  to  triumviri. 
appointed  on  purpose ;  sometimes  to  the  praetors,* and 
sometimes  to  the  sedtles.    Labienus,  whpm  from  bis 
satirical  spirit  some  have  called  Rabienus^  is  said  t0 
have  been  the  first  who  underwent  the  severity  of  it« 
His  enemies  procured  a  senatusconsulium^  whereby  all 
bis  books  published  during  seven  years  were  ordered  to. 
be  collected  and  burnt.   *^  The  thing  (says  Seneca)  thea, 
appeared  new  and  strange,  to  take  revenge  on,  learn- . 
ing  V^  Res  nova  et  insula  !'  supplicium  de  studiis  sumi^ 
Cassias  Servius,  a  friend  of  Labienus,  hearing  the  sea* 
tence    pronounced,    cried  aloud,   ^  That   they    must 
burn  him  toQ,,  since  he  bad  gpt  all  the  books  by  heart  :^^ 
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Nunc  me  vkmrn  uricporiet^  quia  ilhs  didict.  .Labienot 
could  not  snnrlTe  bis  books,  bot  sbutting  bimself  up  in 
tbo  tomb  of  his  ancostors,  pined  away,  and  was  bnried 
alive.  Divers  other  ancient  testimonies  concerning  the 
boning  of  books  are  given  in  Beinmi.  Idea  SyeU  An* 
tiq^  Liter.*^,  389. 

Book  is  also  used  for  a  part  or  division  of  a  volume 
or  large  work.  In  this  sense  we  say,  the  book  of  Genetts^ 
the  first  book  ^Kjmgs^  the  Jive  books  of  Moeee^  &c« 
The  Digest  is  contained  in  fifty  books,  the  Code  in 
twelve  books. 

Books  are  usually  subdivided  into  chapters,  some- 
times into  sections  or  paragraphs:  accurate  writers 
quote  chapter  and  book* 

Everlasting  BooK.'^'We  find  in  Signior  Casteqno^s 
account  of  the  asbestu?,.  a  scheme  for  Ibf  malung  of  a 
book,  which,  from  its  iUpeffilfalAA  UfthbT,  hi  ff  foi 
calling  tke  book  of  eternity^  The  leaves  of  this  book 
were  to  be  of  the  asbestus  raper,  the  covers  of  a  thicker 
sort  of  work  of  the  san(e  Matter,  and  the  whole  sewea 
with  thread  spun  from  the  same  substanjce.   The  things 
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to  be  commemorated  in  this  book  were  to  be  written  in 
letters  of  gold  ^  so  that  the  whole  matter  of  the  book 
being  incombustible,  and  everlastingly  permanent  a- 
gainst  the  force  of  all  the  elemente,  and  subject  to  no 
changes  from  fire,  water,  or  air,  must  remain  for  ever, 
and  slways  preserve  the  writing  committed  to  it.  He 
carried  this  project  so  far  towards  execution,  as  to  find 
a  way  of  making  a  sort  oF  paper  from  the  asbestus,  which 
was  so  tractable  and  soft,  that  it  very  well  resembled  a 
thin  parchment ;  this,  by  the  same  process,  was  capable 
of  being  thickened  or  thinned  at  pleasure,  and  in  either 
stete  equally  resisted  the  fire.  The  covering  of  the 
thinnest  kind  of  this  paper  with  fire,  only  makes  It 
red  hot  and  very  clear,  the  fire  seeming  to  pass  through 
it  without  wasting  or  altering  any  part  of  it.     Copper, 

HPon.  or  aqy  p^^^  jne^  !^^f^f^  S^^^  ®'  "^^®'>  «xpo»«d 
10  the  same  degree  ot  fire  in  the  same  thin  plates, 
would  be  found  not  to  bear  it  in  this  manner,  but  to 
,8fia\t  and  bum  into  scorisB  at  the  surface,  which  this 
^u>ne  does  not. 
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